3GPP TSG-RAN WG2 Meeting #101bis
R2-1806084
Sanya, China, 16th – 20th April 2018                             
Agenda item:
9.14.2 (Early data transmission)
Source:
LG Electronics Inc.


Title:
To resume only bearer corresponding to UP EDT data
Document for:
Discussion and Decision
1.
Introduction
In this discussion paper, we review the legacy behavior eNB request MME to resume all bearers and compare it with new proposal to resume only the bearer corresponding to UP EDT data included in Msg3. 
2.
 
Discussion
In legacy UP EPS CIoT optimization, the network try to resume all bearers of the UE as many as possible. If eNB receives RRCConnectionResumeRequest message, eNB send S1-AP: UE Context Resume Request message with the list of all bearers eNB successfully resumed. Upon receiving of the S1-AP: UE Context Resume Request message, MME try to resume all bearers in the message and sends Modify Bearer Request message with successfully resumed S1-U bearers. S-GW try to resume all bearers in the Modify Bearer Request message. Then, S1-U bearers corresponding to successfully resume bearers are established. 

The following show EDT for UP CIoT EPS Optimization [1]. Different from UP EPS CIoT optimization, in UP EDT case, it is likely that the MO EDT data is only related to single bearer in suspended bearers. 

Observation 1: in MO UP EDT case, it is likely that the MO UP EDT data is only related to one bearer of suspended bearers.

	
[image: image1.emf]UE eNB MME S-GW

Random Access Preamble

Random Access Response

1. RRCConnectionResumeRequest

(resumeID, resumeCause, shortResumeMAC-I)

+ Uplink data

7. RRCConnecionRelease

(releaseCause), resumeID, NCC)

+ Downlink data

2. S1-AP: UE Context Resume Request

 3. Modify Bearer

8. Modify Bearer

8. S1 Suspend procedure

4. S1-AP: UE Context Resume Response

5. Uplink data

6. Downlink data

 Figure 7.3x-2: EDT for User Plane CIoT EPS Optimizations


At step 1 in above, if eNB receives RRCConnectionResumeRequest message with UP EDT data, the eNB can figure out the bearer identity corresponding to the UP EDT data.

Observation 2: If eNB receives MO UP EDT data in RRCConnectionResumeRequest message, eNB can figure out the bearer identity corresponding to the MO UP EDT data. 

Based on observation 2, the eNB don’t need to request resume bearers to MME which are other than the bearer corresponding to the received UP EDT data. However, according to legacy requirement for UP CIoT EPS optimization specified in [2], eNB shall try to resume all bearers and then request MME to resume the bearer resumed by eNB as follows: 

	8.3.8. UE Context Resume

8.3.8.1.
General

The purpose of the UE Context Resume procedure is to indicate to the MME that the UE has resumed the suspended RRC connection and to request the MME to resume the UE context, UE-associated logical S1-connection and the related bearer contexts in the EPC.
8.3.8.2.
Successful Operation
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Figure 8.3.8.2-1: UE Context Resume procedure. Successful operation.

The eNB initiates the procedure by sending the UE CONTEXT RESUME REQUEST message to the MME. If the eNB is not able to admit all suspended E-RABs the eNB shall indicate this in the E-RABs Failed To Resume List IE.


If the eNB request to resume bearers other than the bearer corresponding to the received UP EDT data, unnecessary S1-U bearers which will not be used would be established. The S1-U bearers will be used and released with completion of EDT operation.
Observation 3: If eNB request to resume bearers other than the bearer corresponding to the received UP EDT data, unnecessary S1-U bearers which will not be used would be established. 

Let’s assume the bearer identity corresponding to UP EDT data sent in Msg3 is ‘1’. 

· Option 1: eNB request to resume all bearers as legacy, 
· eNB send S1-AP: UE Context Resume Request message with the list for all bearers

· If MME fail to resume bearer ‘1’ but successfully resume bearers other than bearer ‘1’, MME informs the eNB of the resumed bearer(s) via S1-AP: UE Context Response message (see step 4 in above figure) and perform Modify bearer request procedure (see step 5 in above figure). 

· Then, eNB send RRCConnectionReject message because bearer ‘1’ is failed to resume and send S1 UE Context Release Request message to MME. MME perform S1 release procedure.
· Option 2: eNB request to resume only the bearer ‘1’ corresponding to UP EDT sent in Msg3.
· eNB send S1-AP: UE Context Resume Request message with the bearer ‘1’ in the bearer list.

· If MME fail to resume bearer ‘1’, MME send S1-AP: UE Context Resume Failure message to eNB. 
· Then, eNB send RRCConnectionReject message because bearer ‘1’ is failed to resume
As seen in above, option 1(legacy) can cause additional signalings (see yellow highlighted part in above) as compared to option 2. 
Observation 4: legacy behavior eNB request to resume all bearers can cause additional signalings as compared to option to resume only the bearer corresponding to UP EDT sent in Msg3.

Proposal 1: when eNB receives UP EDT data included in Msg3, eNB request MME to resume only the bearer corresponding to the UP EDT.

3.

Conclusion
In this discussion paper we have reviewed the legacy behavior eNB request MME to resume all bearers and compare it with new proposal to resume only the bearer corresponding to UP EDT data included in Msg3. 
Observation 1: in MO UP EDT case, it is likely that the MO UP EDT data is only related to one bearer of suspended bearers.

Observation 2: If eNB receives MO UP EDT data in RRCConnectionResumeRequest message, eNB can figure out the bearer identity corresponding to the MO UP EDT data. 

Observation 3: If eNB request to resume bearers other than the bearer corresponding to the received UP EDT data, unnecessary S1-U bearers which will not be used would be established. 

Observation 4: legacy behavior eNB request to resume all bearers can cause additional signalings as compared to option to resume only the bearer corresponding to UP EDT sent in Msg3.

Proposal 1: when eNB receives UP EDT data included in Msg3, eNB request MME to resume only the bearer corresponding to the UP EDT.
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