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Discussion and decision
1 Introduction

This contribution discusses open issues related to connection resume procedure as per below:

· handling of cell re-selection during resume procedure

· handling of out of service scenario in RRC_INACTIVE. 
· Editor’s Note: It is FFS if T300X is the same as T300;

2 Discussion
RAN2 agreed to the following points when discussing trigger conditions for which a UE in RRC_INACTIVE transitions autonomously to IDLE as part of the email discussion report [99#30].
"In the following cases the UE releases the UE context, UE AS informs UE NAS:

(b) Upon failure of resume procedure (including the RAN update case);

FFS Whether this applies in all cases of failure of resume procedure

(d) Upon reselecting to other RAT; 

(e) Upon reception of CN initiating paging;"
However there is no agreement on how to handle intra RAT cell re-selection during resume procedure. In the section below, we discuss how to handle intra RAT cell re-selection during resume. 
2.1 Cell re-selection during resume from RRC_INACTIVE
In LTE, if cell re-selection is performed when the timer T300 is running, the UE will treat it as failure and inform upper layers about the failure to establish the RRC connection or failure to resume the RRC connection with suspend indication, release the UE context if any and let NAS perform recovery procedure. The main reason is that the UE needs to clean RLC/MAC status, and let NAS try again which would be much simpler and also it does not harm the performance. 
In NR, the same procedure is followed for RRC connection establishment of an idle UE. However, for an NR inactive UE, we need to further discuss whether to follow the same procedure. As the UE context is maintained in the NR RAN, initiating the resume procedure in the new cell is faster than entering IDLE and then performing the NAS recovery procedure since the SRB/DRB can be resumed in one procedure, while two procedures are needed for NAS recovery.  This is also the reason why fall back is used when the network cannot find the UE context.  

Proposal 1. AS recovery procedure is used for intra RAT cell re-selection during resume procedure, i.e. the UE initiates resume procedure in the new cell after cell re-selection during resume procedure. 
There are two options that can be considered for an AS based recovery procedure when cell re-selection occurs while a UE is in RRC_INACTIVE state.

a) Restart/Retry resume procedure upon cell re-selection without restarting timer T300X.
b) Restart/Retry resume procedure upon cell re-selection and restart timer T300X. 

In option (a) there may be additional specification impact to define exceptions, as the timer T300X is usually started along with the resume procedure.
For option (b), the maximum number of times such retries upon cell re-selection is allowed has to be defined. The maximum number of retries is sufficient to limit the number of times the procedure is restarted. When the limit is reached, resume failure can be declared and NAS recovery initiated.  
We slightly prefer option (b) since it is more clear than option (a) from specification perspective. 

Proposal 2. Define a new constant, maximum retry times. Upon intra RAT cell re-selection during resume procedure, if the maximum retry times is not reached, the UE shall re-initiate resume procedure and restart the timer T300X.
If the new cell is in a different TA or RNA after the cell re-selection, a new MSG3 may be needed. In addition, the key should also be updated for the new cell. The UE shall send new MSG 3 for resume procedure in the new cell. However, the gain is still there since we can resume SRB/DRB using only one procedure. 
Proposal 3. The UE generates a new MSG 3 for resume procedure in the new cell after cell reselection during the resume procedure. 

In last meeting, RAN2 agreed that “Resume procedure is protected by a timer (similar to T300 for connection establishment procedure). UE consider resume failure upon timer expiry.” It is FFS whether this timer is the same as T300. Regarding the FFS , we would prefer a new timer to enable different control from RRC setup procedure. This would enable differentiating the timer behaviour when cell re-selection occurs during resume procedure compared to cell re-selection during setup procedure. 
Proposal 4. T300X is different from T300.
2.2 Handling out of service (including any cell state)
RAN2 needs to discuss the expected behaviour of a UE in RRC_INACTIVE when being temporarily camped on any cell state, or out of service. During the email discussion [98#30], it was pointed that RAN2 should not discuss this topic until CT1 concluded the PLMN selection supported for UE in RRC_INACTIVE. On this topic, CT1 confirmed the support of PLMN selection, as shown below in the reference taken from CT1 TR 24.890:
Unless stated otherwise, the UE behavior in 5GMM-CONNECTED mode with RRC INACTIVE indication follows the UE behavior in 5GMM-CONNECTED, except that:

· the UE shall apply the mobility restrictions; and

· the UE shall perform the PLMN selection procedures

as in 5GMM-IDLE mode.
Observation 1. CT1 has agreed that a UE in RRC_INACTIVE performs PLMN selection procedures. 

The following options were discussed for expected behaviour of a UE in RRC_INACTIVE when being temporarily camped on any cell state, or out of service: 

option a) UE in RRC_INACTIVE moves immediately into RRC_IDLE.

option b) UE in RRC_INACTIVE keeps current state until periodic RNAU timer expires.

For this discussion, our understanding is that the UE should be kept in RRC_INACTIVE during the temporary out of coverage in order to keep the UE and network in-synch without generating unnecessarily signaling (option b). If a UE were to move into RRC_IDLE immediately after camping on any cell state (option a) and it only temporarily went out of coverage, the UE and network would have a mismatch of the UE's state as soon as the UE was back in coverage. Therefore, it is preferable to avoid option a.
Proposal 5. A UE in RRC_INACTIVE keeps its current RRC state when being temporarily camped on any cell state or out of service, at least until expiry of periodic RNAU timer. 

3 Conclusion

The observation captured is the following:
Observation 1.
CT1 has agreed that a UE in RRC_INACTIVE performs PLMN selection procedures.

The proposals captured are the following:
Proposal 1. AS recovery procedure is used for intra RAT re-selection during resume procedure, i.e. the UE initiates resume procedure in the new cell after cell re-selection during resume procedure. 
Proposal 2. Define a new constant, maximum retry times. Upon intra RAT cell re-selection during resume procedure, if the maximum retry times is not reached, the UE shall re-initiate resume procedure and restart the timer T300X.
Proposal 3. The UE generates a new MSG 3 for resume procedure in the new cell after cell re-selection during resume procedure. 

Proposal 4. T300X is different from T300.
Proposal 5. A UE in RRC_INACTIVE keeps its current RRC state when being temporarily camped on any cell state or out of service, at least until expiry of periodic RNAU timer.
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