ARC-2018-0196- Data delivery optimization using radio information for Edge/Fog Computing



	Input Contribution

	Meeting ID*
	ARC36

	Title:*
	Data delivery optimization scenario using radio information for Edge/Fog Computing

	Source:*
	Kenichi Yamamoto, KDDI, kc-yamamoto@kddi.com
Tomonobu Niwa , KDDI, to-niwa@kddi.com

	Date:*
	2018-07-09

	Input related to*
	WI-0080 Edge and Fog Computing
TR-0052 V 0.2.0

	Intended purpose of

document:*
	 FORMCHECKBOX 
 Decision

 Discussion

 Information

 Other <specify>

	Impacted other TS/TR(s)
	

	Decision requested or recommendation:*
	Agree for inclusion in TR-0052

	Template Version: January 2017 (Do not modify)


oneM2M Notice

The document to which this cover statement is attached is submitted to oneM2M.  Participation in, or attendance at, any activity of oneM2M, constitutes acceptance of and agreement to be bound by terms of the Working Procedures and the Partnership Agreement, including the Intellectual Property Rights (IPR) Principles Governing oneM2M Work found in Annex 1 of the Partnership Agreement.

Introduction

This contribution provides data delivery optimization scenario using radio network information for the “oneM2M optimization scenarios” clause of TR-0052.

---------------------- Start of change 1-------------------------------------------

7 oneM2M Architectural Framework 

Editor’s Note: The section provides an analysis of the oneM2M architectural framework needed for employing Edge and Fog technologies in oneM2M. It also includes descriptions of the optimizations which Edge and Fog Computing are expected to provide to oneM2M implementations.
7.1 Introduction

Editor’s Note: This section provides an introduction to the framework developed for employing Edge and Fog technologies in oneM2M. Key terminology should be formalized for use in all subsequent sections.
7.2 oneM2M Platform Optimization Scenarios

Editor’s Note: This section provides scenarios where Edge and Fog technologies are sought to bring optimizations to oneM2M platform implementations. It is recommended that each scenario is used to derive one or more Key Issues.
7.2.1 Scenario 1: Data delivery optimization using radio network information
The scenario introduces Data delivery optimization based on RNIS (Radio Network Information service) API [i.11] in ETSI ISG MEC specifications. RNIS provides radio network related information to RNI service consumer in Mobile edge host and enables RNI service consumer to adjust data transmission rate for a particular device. Thus service providers can deliver appropriate data to devices based on congestion level of eNB and QCI [i.a] of each device.
Fugure 7.2.1-1 illustrates the scenario of video data optimization. RNI service consumer retrieves the radio network information of eNB via S1-MME interface [i.18] and/or S1-U interface. Local Video Server collocates with Mobile edge host and has the video data with 2 different resolutions (High quality video (e.g. Ultra High Definition) and low quality video (e.g. Standard Definition)) in order to provide appropriate data according to congestion level of the eNB. 

NOTE: RNI service is produced by a Mobile edge application or Mobile edge platform as specified in ETSI GS MEC 003 [i.6].
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Figure 7.2.1-1: Scenario of video data optimization

The scenario uses two prioritized devices as shown in Table 7.2.1-1, and they are in same eNB area. Device 1 has high prioritized category and Device 2 has low prioritized category based on QCI [i.a]. Although each device retrieves same video data, there are many devices in the eNB area and it’s difficult to allocate the required bandwidth data for the devices. Thus, the RNI service consumer needs to allocate appropriate video data to each device according to QCI [i.a]. 
Table 7.2.1-1: Standardized QCI characteristics for devices
	Device
	QCI [i.a]

	
	QCI
Value
	Resource Type
	Priority Level
	Packet Delay Budget
	Packet Error Loss Rate
	Example Services

	Device 1
	4
	GBR
	5
	300ms
	10-6
	Non-Conversational Video (Buffered Streaming)

	Device 2
	8
	Non-GBR
	8
	300ms
	10-6
	Video (Buffered Streaming)
TCP-based (e.g., www, e-mail, chat, ftp, p2p file sharing, progressive video, etc.)


7.2.1.1 Request procedure using RNIS
This procedure is used by RNI service producer and RNI service consumer to retrieve RNIS from eNB. Figure 7.2.1.1-1 illustrates the procedure based on the scenario of Figure 7.2.1-1.
NOTE 1:
Step 4 and 8 are specified in ETSI ISG MEC. Other steps are out of ETSI ISG MEC scope, but are shown for informative purposes only.
NOTE 2: oneM2M nodes in Figure 7.2.1.1-1 are shown for study of future oneM2M implementation.
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Figure 7.2.1.1-1: Request procedure using RNIS
Step 1: Device 1 sends video data request to Cloud Node.

Step 2: Device 2 sends video data request to Cloud Node.

Step 3: Cloud Node sends the information request of congestion level for Device 1 and Device 2.

After reception of the requests, Cloud Node checks the location of Device 1 and Device 2, and selects the appropriate Mobile edge host. Then Cloud Node requests the information of congestion level for Device 1 and Device 2 to the RNI service consumer in the Mobile edge host.
Step 4: RNI service consumer sends GET request to RNI service producer.

The RNI service consumer sends a GET request to RNI service producer. The GET method is used to query information about the RNIS resource. The method supports the URI query parameters, request and response data structures, and response codes. The RNIS resource represents RAB information, PLMN information and S1 bearer information. The GET method and the RNIS resource are specified in ETSI GS MEC 012 [i.11]. Table 7.2.1.1-1 shows URI query parameters supported by the GET method on RAB information resource.
Table 7.2.1.1-1: URI query parameters supported by the GET method on RAB information resource [i.11]
	Name
	Data type
	Cardinality
	Remarks

	app_ins_id
	String 
	0..1
	Comma separated list of application instance identifiers

	cell_id
	String 
	0..N
	Comma separated list of E-UTRAN Cell Identities each defined as a bit string (size (28)), as defined in 3GPP TS 36.413 [i.18]

	ue_ipv4_address
	String 
	0..N
	Comma separated list of IE IPv4 addresses as defined for the type for AssociateId in clause 6.5.4 in ETSI GS MEC 012 [i.11]

	ue_ipv6_address
	String 
	0..N
	Comma separated list of IE IPv6 addresses as defined for the type for AssociateId in clause 6.5.4 in ETSI GS MEC 012 [i.11]

	nated_ip_address
	String 
	0..N
	Comma separated list of NATed IP addresses as defined for the type for AssociateId in clause 6.5.4 in ETSI GS MEC 012 [i.11]

	gtp_teid
	String 
	0..N
	Comma separated list of GTP TEID addresses as defined for the type for AssociateId in clause 6.5.4 in ETSI GS MEC 012 [i.11]

	erab_id
	Integer
	0..1
	E-RAB identifier

	QCI
	Integer
	0..1
	QoS Class Identifier as defined in 3GPP TS 23 401 [i.22]

	erab_mbr_dl
	Integer
	0..1
	Maximum downlink E-RAB Bit Rate as defined in 3GPP TS 23 401 [i.22]

	erab_mbr_ul
	Integer
	0..1
	Maximum uplink E-RAB Bit Rate as defined in 3GPP TS 23 401 [i.22]

	erab_gbr_dl
	Integer
	0..1
	Guaranteed downlink E-RAB Bit Rate as defined in 3GPP TS 23 401 [i.22]

	erab_gbr_ul
	Integer
	0..1
	Guaranteed uplink E-RAB Bit Rate as defined in 3GPP TS 23 401 [i.22]


Step 5: RNI service producer sends a request for eNB status information to eNB 1.

RNI service producer sends a request for eNB status information to eNB 1 via S1-MME interface [i.18] and/or S1-U interface. The communication procedure with eNB are out of scope in ETSI ISG MEC specification. In other deployment scenario, Mobile edge host collocates and communicates directly with eNB described by ETSI White Paper ”Cloud RAN and MEC” [i.b].
NOTE: 3GPP does not specifiy the eNB exposure to  3rd parties. The procedure to retrieve eNB status for oneM2M implementation needs further study (e.g. using IPE, the procedure is out of scope for oneM2M).

Step 6: eNB responds with the message body containing eNB status information.

eNB 1 responds with the message body containing eNB status information required in RNIS to RNI service producer via S1-MME interface [i.18] and/or S1-U interface. The communication procedure with eNB is out of scope in ETSI ISG MEC specification.

Step 7: RNI service producer generates RNIS responds.

RNI service producer generates RNIS responds for RNI service consumer.
Step 8: RNI service producer responds with 200 OK with the message body containing eNB status information to RNI service consumer.
RNI service producer responds with "200 OK"(see Table 7.2.1.1-3) with the message body containing the RAB information (see Table 7.2.1.1-2), PLMN information and S1 bearer information, as specified in ETSI GS MEC 012 [i.11].
Table 7.2.1.1-2: RAB information [i.11].
	Attribute name
	Data type
	Cardinality
	Description

	timestamp
	TimeStamp
	0..1
	Time stamp.

	appInsId
	String
	1
	Unique identifier for the MEC application instance.

	requestId
	String
	1
	Unique identifier allocated by the  service consumer for the RAB Information request.

	cellUserInfo
	Structure (inlined)
	0..N
	The information on users per cell as defined below.

	>ecgi
	Structure (inlined)
	1
	E-UTRAN CelI Global Identifier as defined in 3GPP TS 36 413 [i.18].

	>>mcc
	String
	1
	The Mobile Country Code part of PLMN Identity as defined in 3GPP TS 36 413 [i.18].

	>>mnc
	String
	1
	The Mobile Network Code part of PLMN Identity as defined in 3GPP TS 36 413 [i.18].

	>>cellId
	String
	1
	The E-UTRAN Cell Identity as a bit string (size (28)), as defined in 3GPP TS 36 413 [i.18].

	>ueInfo
	Structure (inlined)
	1..N
	Information on UEs in the specific cell as defined below.

	>>associateId
	AssociateId
	0..N
	0 to N identifiers to associate the event for a specific UE or flow.

	>>erabInfo
	Structure (inlined)
	1..N
	Information on E-RAB as defined below.

	>>>erabId
	Integer
	1
	The attribute that uniquely identifies a Radio Access bearer for specific UE as defined in 3GPP TS 36 413 [i.18].

	>>>erabQosParameters
	Structure (inlined)
	0..1
	QoS parameters for the E-RAB as defined below.

	>>>>qci
	Integer
	1
	QoS Class Identifier as defined in 3GPP TS 23.401 [i.22].

	>>>>qosInformation
	Structure (inlined)
	0..1
	The QoS information for the E-RAB.

	>>>>>erabMbrDl
	Integer
	1
	This attribute indicates the maximum downlink E‑RAB Bit Rate as defined in 3GPP TS 23.401 [i.22] for this bearer.

	>>>>>erabMbrUl
	Integer
	1
	This attribute indicates the maximum uplink E-RAB Bit Rate as defined in 3GPP TS 23.401 [i.22] for this bearer.

	>>>>>erabGbrDl
	Integer
	1
	This attribute indicates the guaranteed downlink E‑RAB Bit Rate as defined in 3GPP TS 23.401 [i.22].for this bearer.

	>>>>>erabGbrUl
	Integer
	1
	This attribute indicates the guaranteed uplink E‑RAB Bit Rate as defined in 3GPP TS 23.401 [i.22] for this bearer.


Table 7.2.1.1-3 shows data structures supported by the GET response on RAB information resource.

Table 7.2.1.1-3: Data structures supported by the GET response on RAB information resource [i.11].
	Data type
	Cardinality
	Response Codes
	Remarks

	RabInfo
	1
	200 OK
	Upon success, a response body containing the Radio Access Bearer information is returned.

	ProblemDetails
	0..1
	400 Bad Request
	It is used to indicate that incorrect parameters were passed in the request. This error condition can also occur if the target area for the request is considered too large.

In the returned ProblemDetails structure, the "detail" attribute should convey more information about the error.

	ProblemDetails
	0..1
	401 Unauthorized
	It is used when the client did not submit credentials.

In the returned ProblemDetails structure, the "detail" attribute should convey more information about the error.

	ProblemDetails
	1
	403 Forbidden
	The operation is not allowed given the current status of the resource. 

More information shall be provided in the "detail" attribute of the "ProblemDetails" structure.

	ProblemDetails
	0..1
	404 Not Found
	It is used when a client provided a URI that cannot be mapped to a valid resource URI.

In the returned ProblemDetails structure, the "detail" attribute should convey more information about the error.

	ProblemDetails
	0..1
	406 Not Acceptable
	It is used to indicate that the server cannot provide the any of the content formats supported by the client.

In the returned ProblemDetails structure, the "detail" attribute should convey more information about the error.

	ProblemDetails
	0..1
	429 Too Many Requests
	It is used when a rate limiter has triggered.

In the returned ProblemDetails structure, the "detail" attribute should convey more information about the error.


Step 9: Analyze the congestion level of eNB 1 and assign appropriate video data to each device.
RNI service consumer checks eNB 1 status using RNIS, and detects the eNB 1 congestion level is high. In this scenario, the congestion level is measured by the number of E-RAB (ueInfo) in RAB information (Table 7.2.1.1-3). It also confirms that QCI value of Device 1 is higher than that of Device 2 and QCI Resource Type of Device 2 is Non-GBR as shown in Table 7.2.1-1. Finally, RNI service consumer assigns the high quality video data to Device 1, the low quality video data to Device 2.
Step 10: RNI service consumer sends a request for Video delivery.
RNI service consumer sends a request to Local Video Server as follow.

· Device 1: High quality video data
· Device 2: Low quality video data
Step 11: Deliver hign quality video data.
Local Video Server delivers High quality video data to Device 1.
Step 12: Deliver low quality video data.
Local Video Server delivers Low quality video data to Device 2.
-----------------------End of Change 1 ---------------------------------------------

-----------------------Start of Change 2 ---------------------------------------------
2.2   
Informative references

Clause 2.2 shall only contain informative references which are cited in the document itself.
The following referenced documents are not necessary for the application of the present document but they assist the user with regard to a particular subject area.

 [i.a]
3GPP TS23.203: “Policy and charging control architecture”. 
[i.b]
ETSI White Paper No. 23, Cloud RAN and MEC:A Perfect Pairing (https://www.etsi.org/images/files/ETSIWhitePapers/etsi_wp23_MEC_and_CRAN_ed1_FINAL.pdf)
[i.6]
ETSI GS MEC 003 (V1.1.1): “Mobile Edge Computing (MEC); Framework and Reference Architecture”. 
[i.10]
ETSI GS MEC 011 (V1.1.1): “Mobile Edge Computing (MEC); Mobile Edge Platform Application Enablement”. 
[i.11]
ETSI GS MEC 012 (V1.1.1): “Mobile Edge Computing (MEC); Radio Network Information API”. 
[i.18]
3GPP TS 36.413: “LTE; Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S1 Application Protocol (S1AP)”. 
[i.22]
3GPP TS 23.401: “LTE; General Packet Radio Service (GPRS) enhancements for Evolved Universal Terrestrial Radio Access Network (E-UTRAN) access”.
-----------------------End of Change 2 ---------------------------------------------
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