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1 Introduction

In RAN2-101, the RRC Connection control procedures harmonization was discussed and the agreements were reached as shown below: 
Agreements

1: RRC Connection Request/Setup procedure is not merged to other RRC procedures

=>
Content of the messages will be progressed based on the assumption of separate messages and procedures

=>
Resuming the DRBs in re-establishment can be considered further

Agreements

1
Message and procedure structure will follow the LTE baseline (apart from resume / re-establishment which is being discussed offline). This is not meant to override any previous agreements that have been made

It is still FFS whether RRC Connection Resume could be merged with RRC Connection Re-establishment.
In this contribution, we will discuss the possibility to merge RRC Connection Resume and RRC Connection Re-establishment.
2 Discussion 
The re-establishment procedure is used to recover the RRC connection after RLF/handover failure. The RRC Connection Resume procedure is used to resume RRC connection for UE in INACTIVE state. The two procedures do have many common aspects due to they are both used for connection recovery. However, the discrepancy between the two procedures are needed to be addressed if we intent to merge the two procedures, the following issues are the main obstacles for the harmonization:
Issue 1： how to use same UE ID for re-establishment and resume scenarios
The UE ID used for re-establishment is different from the I-RNTI used in the RRC Resume procedure. To unify the procedures, the I-RNTI shall be used for re-establishment procedure. I-RNTI (52bits agreed in last RAN2 meeting) is obviously longer than CRNTI+PCI, and the advantage of longer I-RNTI is that it could be valid in larger area, and the disadvantage is that it would impact the coverage of msg3 transmission, that is why in LTE for some deployment scenario, Resume ID is truncated in msg3. For re-establishment scenario, usually the UE would trigger re-establishment in the neighbour cell of source cell, PCI+CRNTI is enough to identify the UE in the neighbour cells. It would be unnecessary to use an I-RNTI instead of PCI+C-RNTI considering the risk to impact coverage of msg3 if msg3 size replied from RAN1 is lower than required size than required for I-RNTI.
Observation 1: use I-RNTI re-establishment may impact on msg3 coverage for re-establishment scenarios if msg3 size replied from RAN1 is lower than required size than required for I-RNTI.
Since the RLF may occurs in any time after UE enter CONNECTED state, the resume ID needs to be pre-configured when RRC Connection is setup to ensure the UE has valid resume ID in Msg3. However, RLF only happens in rare case, it would not worthwhile to reserve I-RNTI for every CONNECTED state UE just for failure case. 
Observation 2: RLF only happens in rare case, it would not worthwhile to reserve I-RNTI for every CONNECTED state UE just for failure case.
Issue 2： how to unify the security procedure for re-establishment and resume scenarios
It has been agreed that for resume procedure, the NCC is provided in suspend message and to be used for next resume procedure. The msg4 would be encrypted with key derived from the configured NCC. However, for re-establishment, there has no suspend message, to unify the security procedure, the UE has to be configured for the next NCC when connection has been setup so that the UE has valid NCC when RLF occurs. However, if NCC is pre-configured in right after connection setup, it seems that the NCC in suspend message is not necessary, therefore, it somehow contradict with current agreement where NCC is provided in UE by suspend message.
Observation 2: to unify the security handling, NCC needs to be provided to UE right after connection setup, which somehow contradict with current agreement where NCC is provided in UE by suspend message.

Issue 3： how to realize multiple preparation for re-establishment scenarios by resume procedure

RLF could happen due to mobility issues, e.g. the network sends the handover too late or, in HetNet case, the UE attempts re-establishment early on a cell which was prepared because of T312 expiry. If the cell on which re-establishment is attempted was prepared for handover (LTE supports preparation of multiple eNBs for handover), the network node which receives the re-establishment request can immediately send the reply, without the need for any interaction with other network nodes. In the resume procedure, the gNB receiving the resume request message first attempts to contact the old eNB to fetch the UE context. After receiving the UE context, the new eNB can send the resume message.

Observation 3: Multiple candidate target cells can be prepared for re-establishment which allows the gNB receive the re-establishment request to immediately reply to the UE, while for the resume procedure, the gNB needs to contact the old eNB before it can send the resume message to the UE.
Based on the observation above, it would require lots of work to unify the re-establishment procedure and resume procedure. Given the limited time in R15, it is proposed not to merge the two procedures.

Proposal 1: The RRC Connection Reestablishment procedure is not merged with the RRC Connection Resume procedure.
3 Conclusion
In this contribution, we discussed the possibility of having a common procedure for transition from INACTIVE state to CONNECTED state and for re-establishment after RLF/handover failure. We have the following observations and proposal.
Observation 1: use I-RNTI re-establishment may impact on msg3 coverage for re-establishment scenarios if msg3 size replied from RAN1 is lower than required size than required for I-RNTI.
Observation 2: to unify the security handling, NCC needs to be provided to UE right after connection setup, which somehow contradict with current agreement where NCC is provided in UE by suspend message.

Observation 3: In LTE, multiple candidate target cells can be prepared for re-establishment which allows the eNB receive the re-establishment request to immediately reply to the UE, while for the resume procedure, the eNB needs to contact the old eNB before it can send the resume message to the UE.
Proposal 1: The RRC Connection Reestablishment procedure is not merged with the RRC Connection Resume procedure.
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