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1. Introduction
The New WI on NarrowBand IOT (NB-IOT) in RP-151621 [1] was agreed in RAN#69 meeting. Solution 2 and Solution 18 impacts were discussed in last meeting and how to do resume procedure on different cases, e.g., NAS signaling only, NAS signaling with the follow-on uplink data, NAS signaling with the follow-on downlink data, need to be discussed and solved for UP solution.
2. Discussion
Solution18:
There are three cases of the transmission requirements of the NAS signalling after suspend: 

-The NAS signaling only, e.g., TAU. In this case, the INITIAL UE MESSAGE or UPLINK NAS Transport can be used for this purpose.
-The NAS signaling with the follow-on uplink data. In this case, AS layer can not differentiate this case and the above case, which means that “mo-signaling” will be set for those two cases via RRC message. After the INITIAL UE MESSAGE or the UPLINK NAS Transport for resume purpose, eNB can resume the radio bearer and S1-U tunnel for data transmission.
-The NAS signaling with the follow-on downlink data. In this case, after the INITIAL UE MESSAGE or the UPLINK NAS Transport, then the resumption of a previously suspended RRC connection for the MT case is followed.

Here we would like to split to two cases, one is suspend and resume within the same eNB, the other one is resume a connection with an eNB different than where the connection was suspended.
1) Suspend and resume within the same eNB
Case a) The NAS signaling only, e.g., TAU
Considering that in this case, there is no need to resume the radio bearer and S1-U tunnel for data transmission, then the INITIAL UE MESSAGE or UPLINK NAS Transport can be chosen for TAU purpose rather than Resume procedure. 

According to the agreed RAN2 CR in R2-162070, in section 5.3.3.1, three kinds of RRC connection resume cases are defined, successful case, failure case and reject case.
Then the successful resume signalling for case a) is shown in Figure1 as below, in this case the UPLINK NAS Transport can also be used. If the RRC connection of the UE was suspended (see TS 36.300 [14]) the INITIAL UE MESSAGE or the UPLINK NAS Transport may be sent on an established UE-associated signalling connection and the respective UE-associated logical S1-signalling connection shall be regarded as being resumed. Considering that the MME UE S1AP ID IE and RRC Establishment Cause IE need to be included and if available, the GUMMEI  and GUMMEI type IE also need to be included(e.g., TAU in non-registered TA), the INITIAL UE MESSAGE is more suitable with less modification rather than the UPLINK NAS Transport.
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             Figure1: The successful resume signalling for case a)

However, if the eNB can not find the UE context based on Resume ID, then RAN2 has decided that eNB can send msg4 to UE, and UE can finish the RRC procedure as RRC connection setup, eNB will setup new context between eNB and MME. In this case, eNB also needs to perform NNSF either based its S-TMSI (S-TMSI will not exist in RRCConnectionResumeRequest) or based on its GUMMEI and selected PLMN as described in TS36.300.
Based on the above analysis, the Initial UE message is the only choice in this case as shown in Figure2. 
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Figure2: The failure resume signalling for case a)

Moreover, if eNB can not accept the resume request from UE due to some local reason, e.g., overload. The eNB can reject the resume request with RRCConnectionReject, the eNB may send UE CONTEXT RELEASE REQUEST to MME in order to release the UE context.

[image: image3.emf]eNB MME UE

RRCConnectionResumeRequest

(Resume ID)

RRCConnectionReject

eNB rejects the resume 

request from UE

UE Context Release Request


                                                Figure3: The reject signalling for case a)
Proposal1: Choose the Initial UE message for Case a) to perform suspend and resume within the same eNB.
Case b) The NAS signaling with the follow-on uplink data

In this case, after the INITIAL UE MESSAGE or the UPLINK NAS Transport for resume purpose, the eNB can resume the radio bearer and S1-U tunnel for data transmission.
Or eNB can perform the S1 resume procedure directly with the modification to UE CONTEXT RESUME REQUEST/RESPONSE messages, which means that NAS PDU IE needs to be added.

In order to keep align with the processing as Case a), here we would like to keep NAS procedure and resume procedure separately.
Proposal2: Keep NAS procedure and resume procedure separately for Case b), which means that after the INITIAL UE MESSAGE, the eNB can resume the radio bearer and S1-U tunnel for data transmission.
Case c) The NAS signaling with the follow-on downlink data 
In this case, after the INITIAL UE MESSAGE, then the resumption of a previously suspended RRC connection for the MT case is followed.
According to the agreed SA2 CR S2-161228, under the Figure 5.3.4.3-1: Network triggered Service Request procedure (shown as below), it said that Steps 3a and 4a are performed also when the UE and the network support User Plane EPS Optimization and the previous RRC connection has been suspended. MT data resume is triggered by MME.
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Figure 5.3.4.3-1: Network triggered Service Request procedure
Proposal3: In Case c), after the INITIAL UE MESSAGE, then the resumption of a previously suspended RRC connection for the MT case is followed.

2) Resume a connection with an eNB different than where the connection was suspended
For this case, we will give detail analysis on another discussion paper in R3-160793[2], together with the UE context information forwarding consideration.
3. Conclusion
Here we propose, for the scenario that Suspend and resume within the same eNB:
Proposal1: Choose the Initial UE message for Case a) to perform suspend and resume within the same eNB.

Proposal2: Keep NAS procedure and resume procedure separately for Case b), which means that after the INITIAL UE MESSAGE, the eNB can resume the radio bearer and S1-U tunnel for data transmission.

Proposal3: In Case c), after the INITIAL UE MESSAGE, then the resumption of a previously suspended RRC connection for the MT case is followed.
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