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1. Introduction

In CT1 #97 meeting, RAN2 sent LS [1] which provides RAN2 agreements for NAS recovery for CP CIoT optimization. Thus, this discussion paper provides the RAN2 analysis and agreements and based on them, proposes NAS recovery for CP CIoT optimization in NAS layer.
2. RAN2 agreements and analysis 
According to legacy RAN2 requirements, in LTE, once RLF is detected, if AS security is not activated, AS layer provides release cause “other” as follows [2]
	5.3.11.3
Detection of radio link failure

…
2>
if AS security has not been activated:

3>
perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other';

2>
else:

3>
initiate the connection re-establishment procedure as specified in 5.3.7;


Observation 1: According to legacy RAN2 requirements, AS layer provides release cause “other” to NAS layer once RLF is detected if AS security is not activated. Then, NAS layer does not perform NAS recovery
In the case of CP optimization, AS security is not activated. According to legacy RAN2 requirements, NAS layer never perform NAS recovery procedure because AS layer provides release cause “other” once RLF is detected. Thus, RAN2 discussed whether or not release cause needs to be changed and whether or not NAS recovery needs.
Observation 2: If only CP CIoT optimization is used, AS security is not activated.

Observation 3: According to legacy RAN2 requirements, the UE using only CP CIoT optimization does not perform NAS recovery
During the discussion, the reason for no need of NAS recovery in CP CIoT optimization is provided as follows [3][4]
	It may not seem necessary to perform any NAS recovery for the DL for NBIOT. One reason is because radio link failure may be more likely to occur when the UE is in inactivity due to the short transmission pattern of the NB-IOT traffic. Hence it will be quite expensive, particularly in the coverage enhanced deployment, to always perform a TAU when there is quite high likelihood of no DL data. Furthermore, UE power saving is more important in NBIOT than reachability and latency (delay tolerance) compared to legacy LTE. It may thus be beneficial for the recovery to be performed from the network side as in Observation#1. Even if network can’t completely guarantee resolving the mismatch, the only effect is that the UE is unreachable (i.e. no DL transmission possible) until the next UL transmission (e.g. NAS signaling such as TAU or periodic TAU and data transmission) and this may still be acceptable. Furthermore, since the data is sent through NAS, it should be left up to NAS the handling afterwards e.g. if there is a need or not of triggering the retransmission. Therefore the NAS can decide whether there is a need to perform NAS recovery when using CP optimization solution.


Observation 4: In RAN2 discussion, the reasons for no need of NAS recovery in CP CIoT Optimization are addressed as follows
1. Radio link failure may be more likely to occur when the UE is in inactivity due to the short transmission pattern of the NB-IOT traffic

2. Quite expensive, particularly in the coverage enhanced deployment, to always perform a TAU
3. Quite high likelihood of no DL data
4. UE power saving is more important in NBIOT than reachability and latency (delay tolerance) compared to legacy LTE
However, during the discussion, RAN2 realized the need of NAS recovery at least where is more data and NAS layer can decide if to trigger NAS recovery as follows [5]
	R2-162320    Report of the email discussion [93#43][NB-IOT] CP Solution Huawei  report
· LG is wondering whether NAS recovery is really needed. AS layer do not know whether NAS recovery is needed, but the NAS layer knows this, so NAS layer should decide. Intel agrees. 
· Huawei think that the requirement comes from RAN2, although the spec is in NAS layer. 

· Intel think that NAS layer will decide if NAS recovery is needed or not based on whether more data need to be sent. 
· ZTE think that no new behaviour is needed. 

· The NAS recovery is needed when UE enters RRC_IDLE following RLF for the CP solution, at least where there is more data for transmission. 

· The NAS layer can decide if to trigger NAS recovery. 

· the existing release cause value 'RRC Connection failure' can be used to inform NAS layer when UE enters RRC_IDLE following RLF for CP solution.

We need to inform CT1 about the above agreements on NAS recovery for CP solution, include in above LS to CT1 (Huawei)


Thus, RAN2 sent LS to CT1 [1]
	…
RAN2 has discussed the NAS recovery and agreed the NAS recovery is needed when the UE enters RRC_IDLE due to radio link failure for CIOT CP optimization, at least where there is more data for transmission, even though in this case AS has not attempted RRC re-establishment. RAN2 also agreed that the existing release cause value “RRC Connection failure” can be used to inform NAS layer in this case. For the CIOT UP optimization NAS recovery can be triggered exactly as for legacy LTE


Observation 5: RAN2 agreed NAS recovery is needed for the case the UE using only CP CIoT optimization has more data for transmission and detects RLF. 
Observation 6: RAN2 agreed AS layer provides release cause value “RRC Connection failure” for RLF in CP CIoT optimization to support NAS recovery in CP CIoT optimization.
Observation 7: RAN2 agreed the NAS layer can decide if to trigger NAS recovery.
3. NAS recovery for UEs using CP CIoT Optimization
As explained above, RAN2 discussed whether or not NAS recovery is needed for the UE using only CP CIoT optimization. Initially, RAN2 thought the UE using CP CIoT optimization do not need NAS recovery due to reasons specified observation 4. However, during the discussion, RAN2 realized there is a case the UE using CP CIoT optimization needs NAS recovery (i.e. ‘there is more data for transmission’). AS layer don’t have knowledge whether or not there is more data for transmission. Thus, RAN2 agreed the decision of NAS recovery is up to NAS layer. 
Therefore, CT1 needs to discuss NAS signalling connection recovery for CP CIoT optimization. NAS layer can have two options for NAS recovery in CP CIoT optimization as follows

· Option 1: To perform NAS recovery as legacy LTE 

· Option 2: To limit the case to perform NAS recovery only when really needed. 

For option 1, when ‘the reasons for ‘no need of NAS recovery’ specified in observation 4 is considered, it is not desired.

Proposal 1: The UE using only CP CIoT optimization performs NAS recovery when really needed.
CT1 can discuss ‘when really needed’. For that, firstly we can investigate the case of ‘there is more data for transmission’ discussed in RAN2. CP CIoT optimization is invented for infrequent small data transmission. Typical traffic model for CP CIoT optimization is 1 UL or 1 UL + 1 DL. In the case of single UL transmission, UE-NAS only transmitting small data is better not to perform NAS recovery if there is quite high likelihood of no DL data. 

In the case of ‘DL is expected’, UE-NAS is better to perform NAS recovery. Without NAS signalling connection recovery in UE side, following DL data would be lost in Network side (i.e. eNB) because network considered the UE still stay in EMM-CONNECTED mode. if the UE don’t receive the expected DL traffic (response or ack), the UE might transmit the previous UL data once more via control, which is appended to the upper layer signalling compared to NAS signalling connection recovery. This relates to the more battery consumption of the UE. Additionally, the nework needs to make an effort to deliver the DL data again to UE.
Proposal 2: The UE only using EPS services with CP-CIoT EPS optimization shall trigger NAS signalling connection recovery only if a downlink data transmission is expected.
This proposal 2 is specified in C1-16xxxx. Additionally, apart from this case, if there is another case performing NAS recovery is beneficial for UE using only CP CIoT optimization, CT1 can discuss further.
4. Summary

Proposal 1: The UE using only CP CIoT optimization performs NAS recovery when really needed.
Proposal 2: The UE only using EPS services with CP-CIoT EPS optimization shall trigger NAS signalling connection recovery only if a downlink data transmission is expected.
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