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Discussion and decision
1 Introduction

In the previous meeting #101bis, we agreed to the following WA:
Working assumption

1
If cell re-selection occurs during T300X is running then the UE initiates resume procedure in the new cell. This implies that T300X (from new cell) is started when the procedure is re initiated.

In this contribution, we clarify a couple of aspects related to cell reselection during resume procedure. 

2 Discussion
2.1 Key derivation upon cell reselection
Based on working assumption on security framework for RRC_INACTIVE, the UE shall derive the key (horizontal or vertical) based on NCC received in suspend message for resume procedure in the target cell using the target cell information, i.e. the physical cell ID (PCI) and its frequency (EARFCN-DL).

Before cell re-selection, the UE has derived KgNB1* in the previous cell using the cell information from that cell and using the root key based on received NCC.

When cell re-selection occurs during the resume procedure, the UE restarts the resume procedure in the new cell preparing and sending a new MSG3. The UE shall discard the derived KgNB1*, and derive KgNB2* in the new cell using the new cell information i.e. the physical cell ID (PCI) and its frequency (EARFCN-DL) as the input parameters but the same original root key information.
Proposal 1. Confirm understanding that the UE derives new key using original root key and new cell information (physical cell ID (PCI) and its frequency (EARFCN-DL)) after reselecting to a new cell during resume procedure.

2.2 Resume procedure after cell reselection
When the UE triggers resume procedure in the new cell upon cell reselection, it is possible that the trigger condition has been changed. For example, the UE was trying to perform RNAU in the old cell, and cell re-selection happens and the new cell belongs to new TA in which case the UE may have to trigger TAU. 

Proposal 2. If the trigger for resume upon cell re-selection is changed, then the cause value in MSG3 is to be updated accordingly. 
The following are some example scenarios to be considered and UE behaviour in some cases may need to be defined:

Scenario 1) No change to cause value: RNAU is still triggered in new cell.
Scenario 2) Trigger RNAU originally; new cell is in a new registration area: The NAS will trigger Registration Area Update. Based on current agreement, the UE should perform registration Area Update instead of RNAU.

Scenario 3) Trigger Registration area update originally, but new cell belongs to same area: UE will provide Registration Area information to NAS. The NAS will abort the procedure, then in AS layer abort procedure will be performed.

	5.3.3.8
Abortion of RRC connection establishment

If upper layers abort the RRC connection establishment procedure while the UE has not yet entered RRC_CONNECTED, the UE shall:

1>
stop timer T300, if running;

1>
reset MAC, release the MAC configuration and re-establish RLC for all RBs that are established;


Scenario 4) Trigger RNAU originally, but moved back to RNA: If the new cell is still part of the configured RNA, then RRC determines that resume is no longer needed. UE should then abort the resume procedure to save on signalling which is same as abort procedure triggered by NAS as above.
Scenario 5) Trigger Registration update originally, and new cell also is outside Registration area: UE will provide Registration Area information to NAS. It should be up to NAS to judge whether TAU should be triggered instead of AS layer. 
Proposal 3. When cell re-selection occurs during resume procedure:
· For NAS triggered events: leave it to NAS; if NAS aborts the resume procedure, the UE should abort the resume procedure accordingly. 
· For AS triggered events: if the resume procedure is no longer necessary in the new cell, the resume procedure shall be aborted by AS layer. 
In the previous meeting, we discussed and took as working assumption that 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. 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. 
Proposal 4. For all cases except ones covered by proposal 3, confirm working assumption as agreement that when cell re-selection occurs during resume procedure, the timer T319 is re-started when the resume procedure is re-initiated in the new cell. 
2.2.1 Premature UE context release 
There can be two scenarios for cell reselection during resume procedure:

Scenario 1: the cell reselection happens before the gNB has received MSG3;

Scenario 2: the cell reselection happens after the gNB has received MSG3;

In last meeting, the question was raised, for scenario 2 whether “the first cell might have fetched the context from the old node but then another node might try to fetch the context”. To our understanding, the gNB should release the UE context upon the resume procedure completed. 

As per [1] for the inactive to connected state transition as shown below, in step 4, it is mentioned that the gNB completes the resumption of the RRC connection. It is not clear what ‘completes’ means. 
If a UE performs cell re-selection after sending MSG 3 towards the gNB (say gNB1), and moves to a new gNB2 before receiving step 4:

· If “completes” here means the gNB1 sends UE CONTEXT RELEASE to last serving gNB only in case MSG4 has been received successfully by the UE (based on L2 ACK from the UE), then there will be no problem; 

· If “completes” here means the gNB1 sends UE CONTEXT RELEASE to last serving gNB after the transmission of MSG4, then the issue raised by company may apply. But the only consequence is that the gNB2 cannot find the UE context from the last serving gNB, and fallback should be used; 

 It is worth clarifying this aspect explicitly to avoid an unnecessary fallback scenario at gNB2 when UE context cannot be found. 
Proposal 5. Clarify in stage-2 that the gNB waits for at least an acknowledgement from the UE for Resume message before issuing UE context release towards the last serving gNB. 
“

9.2.2.4.1
UE triggered transition from RRC_INACTIVE to RRC_CONNECTED

The following figure describes the UE triggered transition from RRC_INACTIVE to RRC_CONNECTED:
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Figure 9.2.2.4.1-1: UE triggered transition from RRC_INACTIVE to RRC_CONNECTED

1.
The UE resumes from RRC_INACTIVE, providing the I-RNTI, allocated by the last serving gNB.

2.
The gNB, if able to resolve the gNB identity contained in the I-RNTI, requests the last serving gNB to provide UE Context data.

3.
The last serving gNB provides UE context data.

4.
The gNB completes the resumption of the RRC connection.

5.
If loss of DL user data buffered in the last serving gNB shall be prevented, the gNB provides forwarding addresses.

6./7. The gNB performs path switch.

…”

3 Conclusion

The proposals captured are the following:
Proposal 1. Confirm understanding that the UE derives new key using original root key and new cell information (physical cell ID (PCI) and its frequency (EARFCN-DL)) after reselecting to a new cell during resume procedure.

Proposal 2. If the trigger for resume upon cell re-selection is changed, then the cause value in MSG3 is to be updated accordingly. 

Proposal 3. When cell re-selection occurs during resume procedure:

· For NAS triggered events: leave it to NAS; if NAS aborts the resume procedure, the UE should abort the resume procedure accordingly. 

· For AS triggered events: if the resume procedure is no longer necessary in the new cell, the resume procedure shall be aborted by AS layer. 

Proposal 4. For all cases except ones covered by proposal 3, confirm working assumption as agreement that when cell re-selection occurs during resume procedure, the timer T319 is re-started when the resume procedure is re-initiated in the new cell. 

Proposal 5. Clarify in stage-2 that the gNB waits for at least an acknowledgement from the UE for Resume message before issuing UE context release towards the last serving gNB.
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