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Introduction

In this contribution, we will address the following open issues of discontinuous coverage:
Issue 3-1: Whether to capture a note in RRC about “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”

Issue 3-2: Whether and how to apply the “early stop of T310 and early start of T311 due to t-Service expiry” to discontinuous coverage scenario.
Discussion
Issue 3-1: Whether to capture a note in RRC about “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”

This issue has been discussed in [Post122][113][IoT NTN Enh] Discontinuous coverage (Huawei). Although no agreement was made, but in the email discussion, 8/12 companies suggested to left it to UE implementation:

	Company
	Yes/No
	Additional comments

	NEC
	Yes
	If UE is going to lose the coverage, it’s not worth it for UE to go back to RRC_CONNECTED. But UE and eNB need to be consistence in this situation. Therefore, we think the RLF behaviour should be:

After providing the out-of-coverage information, UE follows legacy operation in declaring RLF but skip cell search, and leave RRC_CONNECTED directly.

	Qualcomm
	See comments
	This can be handled by UE imeplementation as UE would know when the DC starts and there is no point to start a RRC connection if there is not sufficient time left, which can already happen today.

	Transsion Holdings
	Yes
	

	CATT
	See comments
	We think it is beneficial for the UE to 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, but we think this can be left to UE implementation, no further discussion or spec impact is needed. A chairman note can be used, if necessary. 

	Apple
	Yes
	But there is no need to specify it as it’s not realistic to define the principle. It could be done by UE implementation.

	Google
	See comments
	Agree with Apple that nothing needs to be specified (i.e., can leave it to UE implementation). 

	MediaTek
	See comments
	This can be beneficial, but agree with Apple, Qualcomm and Google that it can left for UE implementation and no specification changes are needed.

	ZTE
	Yes
	We think it's needed to specify some UE behavious to facilitate such special RLF processes in the scenario of discontinuous coverage.

	Lenovo
	See comments
	UE implementation would be OK.

	Ericsson
	See the comments
	This depends on whether there is no coverage, not only with respect to the NTN, but also TN, so it may not be straightforward to come up with such rule.

	OPPO
	See comments
	Agree with Qualcomm. It is benefical but can leave to UE implementation without spec changes.

	Xiaomi
	See comments
	We can leave this to UE implementation on whether to go to idle state directly or continue with connection reestablishment when RLF occurs.


From our point of view, it is purely UE implementation issue, no spec impact is needed. Such a note is unnecessary.

Proposal 1:  No note is needed to capture the note “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”.

Issue 3-2: Whether and how to apply the “early stop of T310 and early start of T311 due to t-Service expiry” to discontinuous coverage scenario.
RAN2 agreed to introduce t-ServiceStart for earth-fixed cells to indicate the start service time of the neighbor cells, which can be used by UE to determine when to start the measurement of the neighbor cells.

At the same time, RAN2 agreed to introduce fast RLF for the continuous coverage scenario (that is, the coverage area of the service cell and the neighboring cell overlap), i.e. when the t-service of the service cell times out, UE stops T310 and starts T311 to perform the connection reestablishment procedure. It is FFS whether the same UE behavior is adopted for discontinuous coverage scenarios, or UE simply goes to idle mode.

Both of these methods have problems. If UE starts T311 directly after the t-service times out and starts the connection reestablishment procedure for dis-continuous coverage scenario, it is possible that the t-ServiceStart of the neighboring cell is far ahead (for example, tens of minutes). As a result, even after T311 expires, the t-ServiceStart of neighbor cell still doesn’t come. Then the reestablishment procedure will certainly fail, so it is meaningless to initiate the reestablishment procedure. One way forward is to delay the start of RRC reestablishment to the t-ServiceStart of neighbor cell. But it will introduce additional complexity, i.e. the UE behavior before t-ServiceStart comes. And the power consumption issue for keeping UE in connected mode needs to addressed. If UE return to idle state directly, it is possible that the t-ServiceStart of the neighboring cell is very close (for example, a few seconds), and the penalty for returning to idle state is too severe.

To solve the issue, UE can decide whether to trigger reestablishment procedure based on Time interval between serving cell t-service and neighboring cell t-ServiceStart. For example, if t-ServiceStart of neighbor cell minus t-Service of serving cell is below a threshold, UE initiates the connection reestablishment procedure. Otherwise, UE goes to idle mode directly.

Proposal 2:  For discontinuous coverage, If the serving cell t-service expires, if t-ServiceStart of neighbor cell minus t-Service of serving cell is below a threshold, UE initiates the connection reestablishment procedure. Otherwise, UE goes to idle mode directly.

Conclusions 

In this contribution, we have discussed the enhancements to discontinuous coverage and provide the following proposals:

Proposal 1:  No note is needed to capture the note “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”.

Proposal 2:  For discontinuous coverage, If the serving cell t-service expires, if t-ServiceStart of neighbor cell minus t-Service of serving cell is below a threshold, UE initiates the connection reestablishment procedure. Otherwise, UE goes to idle mode directly.
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