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1 Introduction
For UP CIoT optimization, several indications have been defined and used by AS to inform the upper layer (NAS) about the RRC suspension/resumption results. In this paper, we further discuss the remaining issues and give our proposals.
2 Discussion
In RAN2 36.331 running CR, several indications have been defined and used by AS to inform the upper layer (NAS) about the RRC connection suspension/resumption results, including: 
· The suspension of the RRC connection (i.e. if the releaseCause received in the RRCConnectionRelease message indicates rrcSuspend)
· RRC connection has been resumed (i.e. Reception of the RRCConnectionResume by the UE)
· RRC connection resume has failed (i.e. if the RRCConnectionSetup is received in response to an RRCConnectionResumeRequest) 
· Failure to resume the RRC connection (i.e. upon initiation of the procedure and if access to the cell is barred, or if the RRCConnectionReject is received in response to an RRCConnectionResumeRequest)
For UP CIoT optimization, the 24.301 running CR has defined the following process to deal with the ongoing NAS procedure based on these indications from AS:

	In the UE, when User plane EPS optimization is used:

-
Upon indication from the lower layers that the RRC connection has been suspended, the UE shall enter EMM-IDLE mode with suspend indication, but shall not consider the NAS signalling connection released;

-
Upon trigger of a procedure using an initial NAS message when in EMM-IDLE mode with suspend indication, the UE shall request the lower layer to resume the RRC connection. In this request to the lower layer the NAS shall provide to the lower layer the RRC establishment cause and the call type according to annex D of this document;

-
Upon indication from the lower layers that the RRC connection has been resumed when in EMM-IDLE mode with suspend indication, the UE shall enter EMM-CONNECTED mode. If a SERVICE REQUEST message is pending, the message shall not be sent. If an initial NAS message different from SERVICE REQUEST message is pending, the message shall be sent; and

NOTE:
If a NAS message is discarded and not sent to the network, the uplink NAS COUNT value corresponding to that message is reused for the next uplink NAS message to be sent.

-
Upon indication from the lower layers that the RRC connection resume has failed when in EMM-IDLE mode with suspend indication, the UE shall enter EMM-IDLE mode without suspend indication and send any pending initial NAS message or restart the ongoing NAS procedure.


Based on the above procedure defined in TS24.301, it is observed that NAS will stay in EMM-IDLE mode with suspend indication while AS context is cached and Resume procedure in NAS layer should be linked with EMM-IDLE mode with suspend indication. 
In RAN2, it was agreed that an optional rrcSuspendIndication field can be introduced in the RRCConnectionReject message. If the rrcSuspendIndication is not present, the stored UE context will be released by the AS layer. And if the rrcSuspendIndication is present, the stored UE context will be kept by the AS layer. It is obvious that these two procedures will map to different NAS procedures, i.e. if the stored UE context is released in AS, the NAS should enter into EMM-IDLE mode without suspend indication; if the stored UE context is kept in AS, the NAS should also maintain EMM-IDLE mode with suspend indication. However, in current RAN2 procedure, AS will just inform the upper layer about the failure to resume the RRC connection without any differentiation, it could then cause inconsistent behaviour between AS and NAS layer, i.e. NAS may still maintain in EMM-IDLE mode with suspend indication but AS context is released or NAS may enter into EMM-IDLE mode without suspend indication but AS context is kept.
Therefore, in order to keep a consistent behaviour between the AS and the NAS, a feasible way is to indicate explicitly to NAS whether AS context is kept or not when failure to resume the connection happens. By this way, the NAS layer can clearly make the decision to maintain its EMM-IDLE mode with suspend indication or enter into EMM-IDLE mode without suspend indication.
Proposal 1: To inform upper layers about the failure to resume the RRC connection with suspend indication or the failure to resume the RRC connection without suspend indication.
Based on proposal 1, we show below the possible modification for [NB-IOT] running CR to 36.331; per our understanding, this proposal should be applicable upon initiation of the procedure if access to the cell is barred, and the case where the RRCConnectionReject is received in response to an RRCConnectionResumeRequest:
	5.3.3.2
Initiation

For NB-IoT, upon initiation of the procedure, the UE shall:

1>
if the UE is establishing or resuming the RRC connection for mobile originating exception data; or
1>
if the UE is establishing or resuming the RRC connection for mobile originating data; or

1>
if the UE is establishing or resuming the RRC connection for mobile originating signalling; 
2>
perform access barring check as specified in 5.3.3.14;

2>
if access to the cell is barred:

3>
inform upper layers about the failure to establish the RRC connection or failure to resume the RRC connection with suspend indication, and that access barring is applicable, upon which the procedure ends;

……..

5.3.3.8
Reception of the RRCConnectionReject by the UE

The UE shall:

1> if the RRCConnectionReject is received in response to an RRCConnectionResumeRequest:
2>
if the rrcSuspendIndication is not present:

3>
release the stored UE context;
…….

1> if the RRCConnectionReject is received in response to an RRCConnectionResumeRequest: 
2>  if the rrcSuspendIndication is not present:
3>
inform upper layers about the failure to resume the RRC connection without suspend indication and that access barring for mobile originating calls, mobile originating signalling, mobile terminating access and except for NB-IoT, for mobile originating CS fallback is applicable, upon which the procedure ends;
             2>  else:

3>
inform upper layers about the failure to resume the RRC connection with suspend indication and that access barring for mobile originating calls, mobile originating signalling, mobile terminating access and except for NB-IoT, for mobile originating CS fallback is applicable, upon which the procedure ends;
      1> else:
2>  inform upper layers about the failure to establish the RRC connection and that access barring for mobile originating calls, mobile originating signalling, mobile terminating access and except for NB-IoT, for mobile originating CS fallback is applicable, upon which the procedure ends;


In addition to the above two mentioned cases, there can be other abnormal cases during the RRC connection resumption. One example is that T300 expires after sending RRCConnectionResumeRequest message. It’s suggested to also indicate to upper layers the failure to resume the RRC connection. Moreover, in order that RRC connection resumption can still be used later, the NAS layer should maintain EMM-IDLE mode with suspend indication. Then it’s also necessary to indicate suspend indication to NAS layer for unambiguous and consistent NAS operation.
Proposal 2: To inform upper layers of the failure to resume the RRC connection with suspend indication in the case that T300 expires after sending RRCConnectionResumeRequest message.
For proposal 2, we show below the possible modification for [NB-IOT] running CR to 36.331:
	5.3.3.6
T300 expiry

The UE shall:

1>
if timer T300 expires:
…….

2>  inform upper layers about the failure to establish the RRC connection or failure to resume the RRC connection with suspend indication, upon which the procedure ends;


3 Conclusion

Based on the above analysis, we have the following proposals for the AS-NAS interaction:

Proposal 1: To inform upper layers about the failure to resume the RRC connection with suspend indication or the failure to resume the RRC connection without suspend indication.
Proposal 2: To inform upper layers of the failure to resume the RRC connection with suspend indication in the case that T300 expires after sending RRCConnectionResumeRequest message.
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