3GPP TSG RAN3 Meeting #NB-IOT
R3-160024
Budapest, Hungary, 20 - 22 January, 2016
Title: 
Discussion on solution 18
Source: 
CATT
Agenda item:
26.2
Document for:
Discussion
1   Introduction
In the LS from SA2 [3], it’s stated that solution 18 is an optional solution for NB-IoT. In RAN3#90, it was discussed and agreed that RAN3 will also work on solution 18, the major impact on RAN3 is to introduce a mechanism to suspend/resume UE context in MME. Here are some key issues:
	1. How to identify the context in S1AP: via S1-AP ID? S-TMSI?
2. Further enhancement of S1 paging for NB-IoT is needed or not?


This paper will focus on the above issues, and summarises the potential impacts for RAN3.
2   Discussion

The signalling overhead reduction is realized by introducing two new procedures 'RRC Suspend' and 'RRC Resume' that are described in clauses 6.18.1.3 and 6.18.1.4 in [2]. To support this, two eNB initiated class 1 procedures need to be introduced in S1AP to deactivate and activate UE context stored in MME.
Proposal 1:  Two eNB initiated class 1 procedures should be introduced to deactivate and activate UE context stored in MME. 
How to identify the context in S1AP: via S1-AP ID? S-TMSI? 
MME UE S1AP ID and eNB UE S1AP ID have been used widely in S1AP messages to identify the UE. They are allocated in the initial attach procedure, so the pair of Ids can be used to identify the UE context in MME and eNB in the new defined class 1 S1AP procedures (suspend and resume).
Due to the mobility case, if the UE moves to another eNB after suspend, the “eNB UE S1AP ID” used in the suspend procedure is not valid in the target eNB any longer, so it cannot be used to resume the UE context in the target eNB. How to manage the mobility case? Here gives two potential solutions as below:
· Option 1: Not resume the suspended UE context if UE moves to another eNB. Setup new context between target eNB and MME, and release the UE context in the source eNB.

· Option 2: Target eNB get the UE context from the source eNB, and then resume the suspended UE context between eNB and MME. Details are FFS.
Which solution should be decided is pending to RAN2’s resume procedures in mobility case.
· If resumption procedure in inter-eNB mobility case is required by RAN2 (support suspension in the source eNB and resumption in the target eNB after cell reselection), option 2 should be supported. In this case, eNB UE S1AP ID used in suspend procedure may not be valid in the target eNB any longer, S-TMSI can be considered as the identifier of the UE context in S1.
· If resumption procedure in inter-eNB mobility case is not required by RAN2, option 2 is not needed, option 1 is enough. In this case, MME UE S1AP ID and eNB UE S1AP ID can be considered as the identifier of the UE context in S1.

Observation 1: S1AP suspension and resumption procedures rely on the handling of inter-eNB mobility case in RAN2. If RAN2 decides to support resumption after inter-eNB cell reselection, eNB need to handle the resume request from UE correctly,  how to handle can refer to the option 2 above, that may impact the S1/X2 interface, details are FFS.
Proposal 2: RAN3 is requested to discuss the suspension and resumption procedures in the mobility case, and then decide which identifier should be used in suspension and resumption procedures.
Further enhancement of S1 paging for NB-IoT is needed or not?
The following optimizations/enhancements for S1 paging have been discussed in RAN3 in the last few meetings.
· Paging optimization, last serving eNB report the recommended eNBs and cells to relevant MME in UE context release complete message, MME may send the paging message to the recommended eNBs with the recommended cells. 
· EC paging, for coverage enhancement capability UE, eNB send the latest CEL info together with identifier of the last serving cell to MME in the UE context release complete message, then MME paging the UE with these associated information, the eNB is in charge of the RAN level paging message repetition associated with different coverage levels, the number of paging message repetition is left to eNB implementation which takes into account the information received from CN as guidance.

· eDRX paging, the extended DRX cycle length and PTW size are negotiated between UE and CN during ATTACH/TAU, MME will send the S1 paging message to eNB just before the paging hyper frame, so eNB does not need to buffer the S1 paging message for a long time.
Our understanding is that the above paging enhancement can also be applied to NB-IoT UEs, no further enhancement is needed.

Proposal 3: The existing enhancement of S1 paging can be reused for NB-IoT UEs, and no further enhancement for S1 paging is foreseen. 
3   Proposals
In this paper, we discussed the impacts of NB-IoT Small data transfer Solution18 on RAN3, and got the following proposals:
Proposal 1:  Two eNB initiated class 1 procedures should be introduced to deactivate and activate UE context stored in MME. 

Observation 1: S1AP suspension and resumption procedures rely on the handling of inter-eNB mobility case in RAN2. If RAN2 decides to support resumption after inter-eNB cell reselection, eNB need to handle the resume request from UE correctly,  how to handle can refer to the option 2 above, that may impact the S1/X2 interface, details are FFS.

Proposal 2: RAN3 is requested to discuss the suspension and resumption procedures in the mobility case, and then decide which identifier should be used in suspension and resumption procedures.

Proposal 3: The existing enhancement of S1 paging can be reused for NB-IoT UEs, and no further enhancement for S1 paging is foreseen. 
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