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1. Introduction

In RAN2#121bis-e the following agreements were made
	Agreements:
· 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)
· 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)




Discontinuous coverage was not discussed in RAN2#122, however there was a post meeting email discussion and the outcome was discussed in RAN2#123 [3].

The only agreement was as follows.  
	Agreements:
· 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)




In addition, an LS was sent to SA2 regarding paging enhancement [4].

One issue discussed as part of the outcome of the email discussion in [3] was RRC Release, however no conclusion was made based on the proposal
	Proposal 2: UE performs autonomous RRC release based on a timer (e.g., same as MUSIM mechanism) or upon detection of the coverage gap (e.g., stop AS operation related to NTN). No further enhancement is needed.




2. Discussion
[bookmark: _Hlk110948367]
It has been agreed as follows:
· 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)

RAN2 should discuss the use case for each of the options. Currently, a UE is already allowed not to perform Idle mode tasks when in discontinuous coverage. Therefore, it is unclear to us what new behaviour is expected in case a new release cause is introduced. In addition, the behaviour may be different for the RRC_INACTIVE and RRC_IDLE cases. For example, if the RRC Release message moves the UE to RRC_INACTIVE due to discontinuous coverage, what actions are expected from the UE compared to legacy? (E.g. stop performing cell reselection measurement).

Proposal 1: RAN2 to discuss what new behaviour is expected from the UE when NW releases the UE using a new cause e.g. “discontinuous coverage” in the following cases:
Case 1: Release to RRC_IDLE
Case 2: Release to RRC_INACTIVE

Currently in RRC_CONNECTED, the UE will perform the RLF procedure upon detecting N310 out-of-sync indications (E.g. due to out of coverage). Upon detecting N310 out-of-sync indication the UE starts timer T310. If the UE does not get back in sync before T310 expires, the UE attempts to perform cell selection and starts timer T311. If the UE does not find a suitable cell before T311 expires then the UE finally enters RRC_IDLE. 

It is proposed in [5] to extend the “fast RLF” mechanism agreed for overlapping coverage to the discontinuous coverage case. If configured by the network, the UE would be allowed to perform an RRC re-establishment when the new cell becomes available and the UE would be allowed not to attempt recovering on the original cell (I.e. no need to attempt sync for T310 if the t-Service has elapsed). This would be beneficial for faster recovery on a new cell in case the coverage gap is relatively short.

If the fast RLF mechanism is not configured, if the coverage gap is relatively long (or if RAN2 decide not to extend this to apply to the discontinuous coverage case), then there is still a benefit of allowing UE not to attempt recovery for the duration of T310. If the UE has entered into a coverage gap, then there is no need to attempt recovery, this only wastes UE power with no benefit. 

If fast RLF is not configured, then if the UE is able to immediately enter RRC_IDLE without executing the RLF/re-establishment procedure then some power can be saved, particularly in the case that there are frequent coverage gaps, even if no enhancement is configured for faster re-establishment. The UE will perform a full RRC connection establishment when coverage becomes available, but is able to save some power when entering RRC_IDLE by avoiding having to execute the full RLF procedure.

With this in mind, the “fast RLF” mechanism can be considered to have 2 parts. 
1. Fast RLF detection
2. Fast re-establishment

Proposal 2: If fast re-establishment is not configured for a particular neighbour cell, and if the serving cell t-service expires, UE may stop T310 (if running) and enter RRC_IDLE without starting T311 (fast RLF – enter RRC_IDLE) 

It was agreed in the previous meeting to "provide carrier frequency for the existing satellite list in SIB32 to facilitate cell selection and reduce service interruption after an NTN coverage gap (FFS if the information can be considered as valid after the validity of SI)”

If the UE also knows the t-ServiceStart of the new cell, and the coverage gap is relatively short, it would be beneficial to allow faster re-establishment on that cell – since the carrier frequency and the start time is known, then the UE is able to detect the cell and recover the connection based on the known information, and no need to use timer based (T310) RLF. In addition, it does not make sense to start the RRC re-establishment timer (T311) until it is known a cell is available. 

Proposal 3: If the fast re-establishment is configured for a particular neighbour cell, then if the serving cell t-service expires, stop T310 (if running) and do not enter RRC_IDLE, but rather suspend connected mode tasks until t-ServiceStart of the new cell, then start T311 (fast RLF + fast re-establishment)

Finally, regardless of whether the “fast re-establishment” is configured for a neighbour cell or not, it should be fully under network control whether or not the UE is allowed to perform “fast RLF” and enter RRC_IDLE quickly. If we do not allow network control, this may for example cause issues in a legacy (R17) network. The network should be allowed to choose the UE behaviour which is most suitable for the deployment. Hence, “fast RLF” should be enabled by the network before UE can use the feature.

Proposal 4: Whether the UE is allowed to stop T310 (if running) and enter RRC_IDLE without starting T311 is controlled/enabled explicitly by the network.

3. Conclusion
In this contribution we discuss the potential RRC Release enhancement for discontinuous coverage for R18 IoT-NTN and have the following proposals:

Proposal 1: RAN2 to discuss what new behaviour is expected from the UE when NW releases the UE using a new cause e.g. “discontinuous coverage” in the following cases:
Case 1: Release to RRC_IDLE
Case 2: Release to RRC_INACTIVE

Proposal 2: If fast re-establishment is not configured for a particular neighbour cell, and if the serving cell t-service expires, UE may stop T310 (if running) and enter RRC_IDLE without starting T311 (fast RLF – enter RRC_IDLE) 
Proposal 3: If the fast re-establishment is configured for a particular neighbour cell, then if the serving cell t-service expires, stop T310 (if running) and do not enter RRC_IDLE, but rather suspend connected mode tasks until t-ServiceStart of the new cell, then start T311 (fast RLF + fast re-establishment)

Proposal 4: Whether the UE is allowed to stop T310 (if running) and enter RRC_IDLE without starting T311 is controlled/enabled explicitly by the network.
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