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1 Introduction

In RAN2 99 meeting, RAN2 made the following agreements for state transitions between CONNECTED and INACTIVE: 
Agreements

10.For CONNECTED to IDLE RRC transition, the RRC Connection Release kind of message is used and is sent over SRB1

FFS whether the same RRC message is used for the RRC transition from CONNECTED to IDLE and from CONNECTED to INACTIVE.
11.
RRC Connection Release kind of message can include release cause information, redirect carrier frequency and idle mode mobility control information.

12.
For INACTIVE to CONNECTED RRC transition, RRC Connection Resume Request kind of message is sent over SRB0 carried by RACH MSG3.

FFS whether to have a common message/procedure for INACTIVE to CONNECTED RRC transition, RAN location area update (RLAU), re-establishment and for IDLE to CONNECTED transition.

13.
For INACTIVE to CONNECTED RRC transition, when RAN successfully retrieves and verifies the UE context, RRC Connection Resume kind of message is sent over SRB1 carried by RACH MSG4 with at least integrity protection to resume the RRC connection and, if required, dedicated radio resource configuration.

FFS NR security framework for INACTIVE UEs.

15.
For INACTIVE to CONNECTED RRC transition, when RAN successfully retrieves and verifies the UE context, MSG5 is RRC Connection Resume Complete kind of message over SRB1.

FFS whether this MSG5 can be omitted in some case
16.
For INACTIVE to CONNECTED RRC transition, when RAN cannot successfully retrieve and verify the UE context, RRC Connection Setup kind of message (same as used in agreement 8) is sent over SRB0 (which would enable a fallback to establish a new RRC connection similar to Rel-13 LTE).

17.1.
For case described 16, the UE releases the AS security context, as well as, AS context related configurations kept while in INACTIVE.

17.2.
For case described 16, the UE AS informs the UE NAS of a fallback to establish a new RRC connection due to a failure while resuming resulting in a NAS Service Request message to establish a new connection.

21.
RRC Connection Resume Request kind of message includes UE identity (or UE context identity), establishment (or resume) cause information and UE's security information (e.g. authentication token).

FFS if MSG3 also could also include other information
22.
RRC Connection Resume kind of message can optionally include the dedicated radio resource configuration 

FFS: Whether RRC Connection Resume Complete includes NAS PDU, 5CN node selection information (e.g. selected PLMN identity or NSSAI)
26
For CONNECTED to INACTIVE RRC transition, a RRC Connection Release kind of message is used and is sent over SRB1 (as described in proposal 10).

27
For CONNECTED to INACTIVE RRC transition, the RRC Connection Release kind of message includes (a) the same information as listed in proposal 11 (i.e. cause information, redirect carrier frequency and mobility control information), and can include (b) UE identity (or UE context identity), and optionally (c) suspension/inactivation indication (FFS if implicitly or explicitly), (d) RAN configured DRX cycle, (e) RAN periodic notification timer, and (f) RAN notification area.

29.
In the following cases the UE releases the UE context, UE AS informs UE NAS

29.1.
Case (b) upon failure of resume procedure (including the RAN update case);

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

29.2.
Case (d) upon reselecting to other RAT; 

29.3.
Case (e) upon reception of CN initiating paging; 

In RAN2 101bis meeting, RAN2 further made the following agreements for state transitions between CONNECTED and INACTIVE: 
Agreements:

1
Add Suspend configuration into the Release message (1 message and 1 procedure description in RRC spec) 
2
Rely on the definition of I-RNTI from stage 2

3
Confirm that we keep the figure with the direct transition from RRC_INACTIVE to RRC_IDLE (supported via the Resume procedure with transition to IDLE, where UE actually does not enter RRC_CONNECTED). No need for a NOTE specifically addressing that aspect or FFS opening up a paging based transition (agreed not to be supported).

4
Capture the inter-RAT transitions with NR and LTE with RRC_INACTIVE (without describing the CN)
5
Measurement configuration before security establishment is possible following the LTE baseline. 

6
Use name cellReselectionPriorities for cell reselection priorities.

7
Use LTE solution for state mismatch due to the release procedure (i.e. based on Data Inactivity Timer (only running in RRC_CONNECTED) and upon on timer expiry transition to IDLE and NAS recovery);

8
For the fallback case the Resume procedure with refer to the RRC Setup section within RRC connection establishment procedure.

9
Define L1/L2 default configurations for MSG.3 (e.g. RRCResumeRequest, RRCSetupRequest, etc.).

10
Input parameters for resumeMAC-I will be at least the same as in LTE apart from the resume discriminator. FFS whether the resume discriminator is needed and possibly new one(s) for replay attack. We will wait for SA3 progress on inputs to the resumeMAC-I

11
SDAP configuration is stored in inactive (user plane session should discuss whether there is any SDAP state information that needs to be maintained in inactive)

In this document, we discuss remaining issues on state transition procedures between INACTIVE and CONNECTED. 
2 Discussion 
It will be beneficial if a BSR is sent together with RRC Connection Re-Activation Request, in case UL grants carried by RAR is sufficient to include both. By this way, the new gNB may allocate UL grant according to the reported BSR as early as possible, thus beneficial to reduce latency. 

Proposal 1: RAN2 is suggested to discuss whether to allow the BSR report to be sent together with RRC Connection Re-Activation Request in Msg3 in case the UL grant is sufficient.
In LTE we have the principle that NAS PDU could be transmitted in SRB1 only when SRB2 is not established yet. The NAS PDU could be included in RRC Connection Setup Complete, but there may be no need to include a NAS PDU in RRC Connection Resume Complete message. If there is a need and we keep the same principle in NR, since SRB2 is established, it should be transmitted there. So a NAS PDU will never be included in RRC Connection Resume Complete, even if we have such IE in the message.
Proposal 2: It is not necessary to include NAS PDU in RRC Connection Resume Complete message.
It is still FFS whether 5CN node selection information (e.g. selected PLMN identity or NSSAI) could be include in Msg5. Since the selected PLMN identity or NSSAI is stored in the UE context, the new gNB would know such kind of information from the fetched UE context. The only reason to let the UE report this information is that the UE may change the selected PLMN identity or NSSAI in INACTIVE state. In RAN2-98, the PLMN selection has been agreed by RAN 2 as below:
Agreement

1
AS support for PLMN selection (i.e. providing available PLMNs to NAS) for a UE in RRC_INACTIVE if SA2/CT1 confirm that PLMN selection is supported.
The PLMN selection has been confirmed by SA2 in 23.501 as below:
5.3.3.2.5              CM-CONNECTED with RRC Inactive state

When the UE is in CM- CONNECTED with RRC inactive state, the UE is expected to perform PLMN selection procedures as defined in TS 23.122 [17] for CM-IDLE.

Editor's note:       CT1 will confirm the requirement and details of PLMN selection in RRC-INACTIVE state.

With respect to the UE behaviour after PLMN change in INACTIVE, there has two options:

Option 1: keep in INACTIVE state, initiating RNA update

If the UE select to a cell where PLMN change is triggered, the cell should be outside of RNA and thus UE would trigger RAN update. The new gNB would set new RRC Connection by RRC Connection Setup if context fetch is not possible and followed by a TAU. If context could be fetched then resume procedure could be performed.
Option 2: delete UE context, enter IDLE mode

In this option, if the UE select to a cell where PLMN change is triggered, the UE delete the context and enter IDLE mode. TAU would be send by a new RRC Connection toward the new gNB.
If PLMN has been changed, usually AMF would be changed as well, it means context fetch procedure would not be possible at least if only NG context fetch is supported.  Even if Xn is available between the gNBs belong to different AMFs, the resume procedure would failure since SA2 doesn’t specify any inter-AMR resume procedure. In that case, the option1 and opton2 would lead to the same result. But option 1 may introduce unnecessary resume failure procedure if Xn is available. . And if option2 is selected, the selected PLMN in RRC Connection Resume Complete message would not be necessary.
Proposal 3: the UE would delete UE context and enter ILDE mode if PLMN change is triggered in INACTIVE state.

Proposal 4: It is not necessary to include selected PLMN in RRC Connection Resume Complete message.
3 Conclusion
In this contribution, we discussed state transition procedures between INACTIVE and CONNECTED, and propose:
Proposal 1: RAN2 is suggested to discuss whether to allow the BSR report to be sent together with RRC Connection Re-Activation Request in Msg3 in case the UL grant is sufficient.
Proposal 2: It is not necessary to include NAS PDU in RRC Connection Resume Complete message.

Proposal 3: the UE would delete UE context and enter ILDE mode if PLMN change is triggered in INACTIVE state.

Proposal 4: It is not necessary to include selected PLMN in RRC Connection Resume Complete message.
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