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1
Introduction
There are following open issues left for SA2 solution 18 i.e. RRC suspend / resume [1] [2] [3]:
· We assume that at suspend – resume, security is continued. It is FFS how this is done. 

· The RRC resume procedure may be new procedures with new messages, or may be implemented as new IEs in existing LTE procedures. This is FFS. 

· UE replies by a RRC resume complete message (Msg5) to the eNB after resuming the AS context and it is FFS if it is a new RRC message or we just reuse the existing RRC message
· Introduce the RRC resume reject message. It is FFS if it is a new RRC message or we just reuse the existing RRC message.
In addition, RAN3 agreed new S1/X2 procedures to support the suspend/resume procedure [4] [5] [6] [7].
In this contribution, we consider further details based on the already agreed aspects for RRC suspend resume and propose possible way forwards. 
2
Discussion
It was agreed in the previous RAN2 meeting [2] that RRC suspend may be implemented with new procedures with new messages, or may be implemented as new IEs in existing LTE procedures. It is decided to accept RRC Connection Release to suspend the connection [3], how the connection is resumed is under discussion [8], there are following potential options for each messages:

RRC Connection Resume Request

Option 1a: Reuse existing RRC message e.g. RRCConnectionRequest or RRCConnectionReestablishmentRequest
Option 1b: Introduce a new RRC message for RRC Connection Resume Request

RRC Connection Resume 

Option 2a: Reuse existing RRC message e.g. RRCConnectionSetup or RRCConnectionReestablishment
Option 2b: Introduce a new RRC message for the RRC Resume

RRC Connection Resume Reject

Option 3a: Reuse existing RRC message e.g.  RRCConnectionReject or RRCConnectionReestablishmentReject
Option 3b: Introduce a new RRC message for the RRC Resume Reject

RAN #70 agreed in [9] that solution 2 and solution 18 might be applicable for other type of UEs in addition to NB IoT UE. Therefore, in order to have the generalized solutions as much possible, save the specification effort and speed up the progress to meet the tight schedule of the WI, it would be desirable to reuse exiting procedure as much as possible. 

According to assumption at suspend – resume, security is continued. In addition, it was agreed by RAN2 that a data radio bearer (DRB) is established for UP solution. With the current legacy mechanism, DRB can be established only with RRC Connection Reconfiguration procedure. Therefore, RRC Connection establishment procedure is not sufficient for performing the RRC Connection Resume fulfilling the previous RAN2 agreements; otherwise significant specification modification would be expected. 

With legacy RRC Connection Re-establishment procedure, UE could resume SRB1 and reactivate the AS security. The overall process on UE side is quite similar with the RRC Connection Resume procedure, except for the DRB resumption. As discussed in [10], the RRC connection could be established with RRC Connection Re-establishment instead of RRC Connection Setup procedure after initial Access (i.e. Attach procedure), therefore it is reasonable to apply the RRC Connection Re-establishment procedure for connection resumption to restore the UE context, resume the SRB/DRB and activate the AS security. 
In addition, RAN2 agreed that UE replies by a RRC resume complete message (Msg5) to the eNB after resuming the AS context and it is FFS if it is a new RRC message or we just reuse the existing RRC message. Naturally, the existing RRC ConnectionReestsablishmentComplete message could be utilized to indicate a complete successful RRC Connection Resume procedure.
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Figure 2-1 Successful RRC Connection Resumption procedure
For minimizing the specification work we propose the following:
Proposal 1: RRC Connection Resume is performed with RRC Connection Re-establishment procedure, i.e. for successful RRC Connection Resume procedure, following RRC messages are applied

Msg3: RRCConnectionReestabishmentRequest
Msg4: RRCConnectionReestabishment
Msg5: RRCConnectionReestabishmentRequestComplete
Proposal 2: DRB resume is included in the RRC Connection Re-establishment procedure.
A new RRC Connection Resume Reject message is defined to prevent resuming the connection to the overloaded eNB/MME. In case eNB is heavy loaded, it could apply overload control and reject the RRC connection resume request by sending an RRC Connection Resume Reject message as per the agreement. In order to keep the consistency with the successful RRC Connection Resume procedure, the RRCConnectionReestablishmentReject could be reused for this purpose. Similar with the current load control mechanism, a wait time could be set in the reject message to delay UE’s re-attempt, therefore to reduce the number of UEs simultaneous attempting the potential resume procedure and eventually solve the overload situation.

Proposal 3: The RRC connection resume request is rejected by RRCConnectionReestablishmentReject message.
Proposal 4: A wait time is set in the reject message to back off the attempt of resume request.

3
Conclusions
This contribution analyzed the user plane solution (SA2 solution 18) for NB IoT UEs and based on the analysis we propose the following:

Proposal 1: RRC Connection Resume is performed with RRC Connection Re-establishment procedure, i.e. for successful RRC Connection Resume procedure, following RRC messages are applied

Msg3: RRCConnectionReestabishmentRequest
Msg4: RRCConnectionReestabishment
Msg5: RRCConnectionReestabishmentRequestComplete
Proposal 2: DRB resume is included in the RRC Connection Re-establishment procedure.

Proposal 3: The RRC connection resume request is rejected by RRCConnectionReestablishmentReject message.
Proposal 4: A wait time is set in the reject message to back off the attempt of resume request.
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