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[bookmark: _Ref178064866]Introduction
In the last several meetings, RAN2 has discussed the topic of discontinuous coverage and achieved the following agreements:
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]RAN2#121 Meeting [1]
Agreements:
1.	RAN2 can continue to check whether dedicated RRC signalling can be used for providing satellite information corresponding to discontinuous coverage.
2.	RAN2 will support enhancements in paging and eDRX, in alignment with the work in SA2 and CT1. FFS on the details
3.	RAN2 may consider enhancements for connected UE upon detecting discontinuous coverage (e.g., suspend RLM, RLF detection, and RRC re-establishment process)
4.	Companies supporting the store and forward approach can bring a proposal to the plenary for TEI18 or for updating the WID

RAN2#121bis Meeting [2]
Agreements via email – from offline 115:
1. RAN2 will not introduce any enhancement to allow a UE in RRC Connected to stay in RRC_CONNECTED during/after a coverage gap (e.g. suspend RLM/RLF, activation time in RRC Reconfiguration, CHO enhancement)

Agreements online:
1.	RAN2 to introduce enhancement to RRC Release using one of the following options (FFS which one):
	-	Explicit RRC Release using a new RRC Release cause
	-	UE Autonomous release (e.g. timer based or upon detection of coverage gap)
In this contribution, we show our views on the RRC release for UE which is entering discontinuous coverage.
[bookmark: _Toc462951621][bookmark: _Toc462951630][bookmark: _Toc465023135][bookmark: _Toc465023136][bookmark: _Toc465346829]Discussion
In the previous meeting, there was an FFS left for further discussion as below.

Agreements online:
1.	RAN2 to introduce enhancement to RRC Release using one of the following options (FFS which one):
	-	Explicit RRC Release using a new RRC Release cause
	-	UE Autonomous release (e.g. timer based or upon detection of coverage gap)

[bookmark: OLE_LINK57][bookmark: OLE_LINK58]The main motivation for introducing a new RRC release cause is to assist UE in distinguishing a normal RRC release or a special RRC release due to lack of coverage. Then, UE can perform different behaviours under different RRC release cases, e.g., whether the AS layer needs to stop any operation related to NTN or not. However, UE is actually aware of unreachable time/period which is caused by discontinuous coverage. Based on UE implementation, UE can well deduce if the RRC connection is released by NW due to the out of coverage. From the view of this point, introducing a new RRC release cause does not bring more benefit. There may be an argument that NW may release the UE earlier than the start time of the unreachable time/period, and then UE will unnecessarily perform AS operations related to NTN before the coverage is lost. On the one hand, as legacy, when to stop AS operations related to NTN is up to UE implementation. This means that UE can stop NTN operation in advance if the unreachable time/period is coming soon when the RRC release message is received. On the other hand, if there is much time before the out of coverage when the RRC release message is received, it is reasonable that UE continues the AS operation in case of the potential transmission of UL data/signalling. No matter which cases, UE will finally stop AS operation related to NTN before or when the discontinuous coverage is coming. In short, explicit indication for the reason for RRC release is not at all necessary.
In addition, as described in TS 36.331 below, there is no spare codepoint for the ReleaseCause field. If the new RRC release cause for discontinuous coverage is introduced, there is a need to extend the ReleaseCause field. As mentioned before, such additional standard effort does not bring more gain, compared with the solution of UE implementation. 

[bookmark: _Hlk141966756]ReleaseCause ::=				ENUMERATED {loadBalancingTAUrequired,
											other, cs-FallbackHighPriority-v1020, rrc-Suspend-v1320}

Proposal 1: RAN2 will not introduce a new RRC Release cause for discontinuous coverage.
Explicit RRC Release needs NW aware of the exact time of the out of coverage. For quasi-fixed cell, it is easy that NW knows the exact time as the t-service is provided by NW. However, for moving cell, it is difficult for NW to know the exact time of the out of the coverage for a specific UE, especially considering UE is in mobility. For releasing the RRC connection in time, UE autonomous release for discontinuous coverage case can be introduced. In R17 MUSIM, a solution for UE to leave the connected state is specified. Specifically, the basic procedure is described below:
	· Step 1: NW enables UE with the reporting function of leaving RRC connected state by providing the musim-LeaveAssistanceConfig, i.e., musim-LeaveWithoutResponseTimer;
· Step 2: UE provides MUSIM assistance information for leaving RRC_CONNECTED if UE needs to leave RRC_CONNECTED state and start the timer T346g with the timer value set to the musim-LeaveWithoutResponseTime;
· Step 3 case 1: UE goes to idle state with release cause “other” if T346g expires.
· Step 3 case 2: UE stops the timer T346g upon reception of the RRCRelease message.



Similarly, IoT NTN UE can provide the indication of leaving RRC connected state to NW when UE detects that the coverage is going to be lost. When such indication is received on the NW side, NW can provide explicit RRC release message to instruct UE to enter inactive state or idle state or not provide any response to UE. When no response is received during the timer maintained at the UE side, UE will autonomously go to idle state. Compared with autonomous RRC release without informing of NW, it can be found that the R17 MUSIM mechanism works better in the IOT NTN scenario. As mentioned before, as NW does not always know the exact time of the out of coverage for a specific UE, an explicit indication of leaving the connected state can effectively avoid unexpected scheduling on the UE side due to the UE state mismatch between UE and NW. 
Proposal 2: For UE autonomous release under discontinuous coverage, take the R17 MUSIM solution for leaving RRC connected state as the baseline.
In the RAN2#123 meeting, RAN2 has discussed the UE behaviour when RLF is triggered upon detecting a discontinuous coverage and achieved the following agreement. 
In the current spec, it is captured that UE initiates RRC reestablishment procedure upon detecting radio link failure. However, it is not captured the exact time of the initiation of the RRC reestablishment procedure. If there is not enough time for the UE to finish the procedure of RRC re-establishment due to the discontinuous coverage, UE can choose not to initiate the procedure, which is allowed by the spec. Based on it, it can be left to UE implementation to directly go to RRC_IDLE after RLF is triggered, which does not need spec change.
Agreements [3]:
1. RAN2 understands that UE may directly go to RRC_IDLE after RLF is triggered, if there is not enough time for the UE to finish the procedure of RRC re-establishment due to the discontinuous coverage (FFS whether this needs to be captured in the specs, e.g. a NOTE)

Proposal 3: It is up to UE implementation that UE may directly go to RRC_IDLE after RLF is triggered, if there is not enough time for the UE to finish the procedure of RRC re-establishement due to the discontinuous coverage. No spec impact.
[bookmark: _Toc458688128][bookmark: _Toc458688133][bookmark: _Toc458700495][bookmark: _Toc458688134][bookmark: _Toc458700496][bookmark: _Toc458461065][bookmark: _Toc450773277][bookmark: _Toc450773306][bookmark: _Toc450773354][bookmark: _Toc450773369][bookmark: _Toc450774156][bookmark: _Toc450814189]Conclusion
[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]In this contribution, we show our views on RRC release for UE which is entering discontinuous coverage. This discussion includes the following proposals.
Proposal 1: RAN2 will not introduce a new RRC Release cause for discontinuous coverage.
Proposal 2: For UE autonomous release under discontinuous coverage, take the R17 MUSIM solution for leaving RRC connected state as the baseline.
Proposal 3: It is up to UE implementation that UE may directly go to RRC_IDLE after RLF is triggered, if there is not enough time for the UE to finish the procedure of RRC re-establishement due to the discontinuous coverage. No spec impact.
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