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1.
Introduction
In RAN2, RAN3, CT1, and SA2 LS discussion [1,2], RAN2 and CT1 agreed the following for the NB-IoT CP solution.

·  To provide lossless data transmission in case of radio link failure using RRC connection re-establishment during RRC_CONNECTED mode mobility, UL NAS data transport PDUs can be retransmitted by the UE NAS layer after RRC connection re-establishment, assuming that AS provides an indication to NAS that the NAS PDU has not been transmitted. 
In this document, we propose the NAS data transport PDU retransmission method between RRC and NAS so that UE NAS layer can retransmit the UL NAS PDU which has not been transmitted. 
2.
Discussion 
As RAN2 and CT1 have agreed, for support of lossless data transmission the UE NAS layer should be able to retransmit UL NAS data transport PDUs in case of radio link failure for the NB-IoT CP solution.  For the retransmission procedure, the UE NAS layer needs to know which NAS data transport PDU has not been transmitted as well as the event of radio link failure.  
UE RRC layer already supports indication of the event of radio link failure to the NAS layer. According to TS 36.331, it is stated that RRC layer indicates ‘RRC connection failure’ event to the NAS layer in case of radio link failure as follows.  
	5.3.11.3 Detection of radio link failure

2>
if AS security has not been activated:

3>
if the UE is a NB-IoT UE:

4>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'RRC connection failure';
5.3.12 UE actions upon leaving RRC_CONNECTED

2>
indicate the release of the RRC connection to upper layers together with the release cause;


However, 3GPP standard does not support how UE NAS layer identifies the NAS PDU(s) that has not been transmitted yet. When the UE indicates the release of the RRC connection to upper layers together with the release case ‘RRC connection failure’, the UE RRC layer needs to decide which NAS data transport PDU has to be retransmitted for lossless data transmission, and inform the UE NAS layer about the NAS PDU(s) that has not been transmitted yet.

In our view, there are two solutions to help UE NAS layer identify the NAS PDU(s) that has not been transmitted yet:

· Option 1: When UE NAS layer submits NAS data transport PDU transmission, it defines the NAS PDU identifier. When UE RRC layer detects radio link failure and indicates the release of the RRC connection, UE RRC layer indicates the NAS PDU identifier together with the release cause.  

· Option 2: When UE detects radio link failure, UE RRC sends back the NAS data transport PDU which has not been transmitted to the upper layer.

Both options seem feasible. However, from UE perspective, Option 2 requires less buffer size in NAS layer than Option 1. Moreover, Option 2 supports uplink lossless transmission similar to downlink lossless transmission. Hence, we slightly prefer Option 2. Nevertheless, whether to use either Option 1 or Option 2 could be up to UE implementation, because both options will be implemented in the UE side only.
Proposal: UE RRC layer informs UE NAS layer about the NAS PDU(s) that has not been transmitted yet. Details are left for UE implementation.
Accordingly, we propose the following change to 36.331: 
	5.3.11.3 Detection of radio link failure

2>
if AS security has not been activated:

3>
if the UE is a NB-IoT UE:

4>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'RRC connection failure';
5.3.12 UE actions upon leaving RRC_CONNECTED

2>
indicate the release of the RRC connection to upper layers together with the release cause;
2>
if the UE supports the Control Plane CIoT EPS optimization:

3>
inform the upper layers about information on NAS PDU(s) that has not been transmitted yet, if available.


3.
Conclusion
In this document, we propose the NAS data transport PDU retransmission method between RRC and NAS so that UE NAS layer can retransmit the UL NAS PDU which has not been transmitted. 

Proposal: UE RRC layer informs UE NAS layer about the NAS PDU(s) that has not been transmitted yet. Details are left for UE implementation.
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