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Introduction
[bookmark: _Hlk66110521]In Rel-18, the IoT-NTN devices are enhanced to support the HARQ-feedback disabling and discontinuous coverage features. When either of the features is enabled and the UE is about to transition to the RRC_IDLE state, there is some room for the UE power saving enhancement by allowing UE to transition to the RRC_IDLE state earlier. In this paper, we discuss some of these enhancements and propose corresponding TPs. 
Discussion 
Transition to RRC_IDLE upon detecting discontinuous coverage
Based on the current 36.331[1] (section 5.3.3.23), the UE shall enter the RRC_IDLE state upon the expiry of t-Service or being out of the current serving cell coverage, if the timer T310 is running. This is because we do not want the UE to waste power in waiting for the in-sync indication from the lower layer for the serving cell, as there will not be such in-sync indications after the UE has detected a discontinuous coverage case. The detection of the discontinuous coverage may occur earlier before T310 starts; however, as UE may inaccurately estimate the time when discontinuous coverage occurs, waiting for T310 can be a safeguard that prevents the UE from going to RRC_IDLE too early. On the other hand, the detection of the discontinuous coverage may occur later after T311 has started; we think for such a case the UE shall stop T311 and go to RRC_IDLE immediately, as the UE will not be able to find a suitable cell for re-establishing the RRC connection. Note that this behaviour is different from the existing NOTE 2 in section 5.3.11.3 (shown below), where the existing NOTE 2 describes the UE behaviour when RLF is just trigger (i.e., T311 has not started yet) while the new UE behaviour discussed in this paper is about what happens after T311 has started. 
	[bookmark: _Toc156167650]5.3.3.23	UE actions upon detecting discontinuous coverage
In discontinuous coverage scenario, upon expiry of t-Service or being out of the current serving cell coverage, the UE shall:
1>	if timer T310 is running:
2>	stop timer T310, and perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other'.



	[bookmark: _Toc20486868][bookmark: _Toc29342160][bookmark: _Toc29343299][bookmark: _Toc36566550][bookmark: _Toc36809964][bookmark: _Toc36846328][bookmark: _Toc36938981][bookmark: _Toc37081961][bookmark: _Toc46480588][bookmark: _Toc46481822][bookmark: _Toc46483056][bookmark: _Toc156167738]5.3.11.3	Detection of radio link failure
…
NOTE 2:	BL UEs or UEs in CE or NB-IoT UEs that are connected to NTN may perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other' if the UE determines by implementation there is not enough time to finish the procedure of reestablishment due to the discontinuous coverage.



[bookmark: _Toc159253428][bookmark: _Toc159253495]Upon detecting discontinuous coverage, if T311 is running, the UE shall stop T311 and perform the actions upon leaving RRC_CONNECTED, with release cause 'other'.
[bookmark: _Toc158669706][bookmark: _Toc158669942][bookmark: _Toc159253429][bookmark: _Toc159253496]If proposal 1 is agreed, adopt the text proposal (1st change) in Section 3. 
Reception of RRCConnectionRelease when HARQ feedback is disabled
In NR-NTN, the following note (NOTE 0 in section 5.3.8.3) are added since Rel-17 to avoid UE waiting for 60 ms upon receiving the RRCRelease message, in case the RRCRelease message is received on a HARQ process with disabled HARQ feedback, and STATUS reporting has not been triggered [2]. The reason for waiting for 60 ms is to allow UE to feedback the reception status of the RRCRelease message in the RLC or HARQ level, and to align UE’s RRC status between the UE and the network as much as possible. However, when both the HARQ feedback and RLC feedback for the RRCRelease message are not needed, which is a possible configuration in NTN, the UE should not wait for 60 ms but shall go to RRC_IDLE immediately, to avoid unnecessary UE power consumption. 
	[bookmark: _Toc60776816][bookmark: _Toc156129794]5.3.8.3	Reception of the RRCRelease by the UE
The UE shall:
1>	delay the following actions defined in this clause 60 ms from the moment the RRCRelease message was received or optionally when lower layers indicate that the receipt of the RRCRelease message has been successfully acknowledged, whichever is earlier;
NOTE 0:	When the RRCRelease message is received on a HARQ process with disabled HARQ feedback, and when STATUS reporting, as defined in TS 38.322 [4], has not been triggered for a logical channel associated with the SRB1, the lower layers can be considered to have indicated that the receipt of the RRCRelease message has been successfully acknowledged.
…



In IoT-NTN, due to the long round-trip-delay (RTD), the UE has to wait for a much longer time (i.e., up to 10 seconds) before going to RRC_IDLE, upon receiving an RRCConnectionRelease message. Therefore, it is even more essential (i.e., saving more UE’s power) to allow UE to go to RRC_IDLE immediately upon receiving the RRCConnectionRelease message, based on the same conditions as in NR-NTN. 
[bookmark: _Toc159253430][bookmark: _Toc159253497]Upon receiving RRCConnectionRelease, The UE can perform the actions for entering RRC_IDLE without waiting for 10 seconds, if RRCConnectionRelease is received on a HARQ process with disabled HARQ feedback, and if the STATUS reporting has not been triggered. 
[bookmark: _Toc159253431][bookmark: _Toc159253498]If proposal 3 is agreed, adopt the text proposal (2nd change) in Section 3.
Text Proposal (to TS 36.331 v18.0.0)
[bookmark: _Toc156167846]Start of the 1st Change
5.3.3.23	UE actions upon detecting discontinuous coverage
In discontinuous coverage scenario, upon expiry of t-Service or being out of the current serving cell coverage, the UE shall:
1>	if timer T310 or T311 is running:
2>	stop timer T310, and perform the actions upon leaving RRC_CONNECTED as specified in 5.3.12, with release cause 'other'.
Start of the 2nd Change
[bookmark: _Toc20486821][bookmark: _Toc29342113][bookmark: _Toc29343252][bookmark: _Toc36566503][bookmark: _Toc36809917][bookmark: _Toc36846281][bookmark: _Toc36938934][bookmark: _Toc37081914][bookmark: _Toc46480540][bookmark: _Toc46481774][bookmark: _Toc46483008][bookmark: _Toc156167690]5.3.8.3	Reception of the RRCConnectionRelease by the UE
The UE shall:
1>	except for NB-IoT, BL UEs or UEs in CE, delay the following actions defined in this clause 60 ms from the moment the RRCConnectionRelease message was received or optionally when lower layers indicate that the receipt of the RRCConnectionRelease message has been successfully acknowledged, whichever is earlier;
1>	for BL UEs or UEs in CE, delay the following actions defined in this clause 1.25 seconds from the moment the RRCConnectionRelease message was received or optionally when lower layers indicate that the receipt of the RRCConnectionRelease message has been successfully acknowledged, whichever is earlier;
1>	for NB-IoT, delay the following actions defined in this clause 10 seconds from the moment the RRCConnectionRelease message was received or optionally when lower layers indicate that the receipt of the RRCConnectionRelease message has been successfully acknowledged, whichever is earlier.
NOTE 0:	For BL UEs, UEs in CE and NB-IoT, when STATUS reporting, as defined in TS 36.322 [7], has not been triggered and the UE has sent positive HARQ feedback (ACK), as defined in TS 36.321 [6], the lower layers can be considered to have indicated that the receipt of the RRCConnectionRelease message has been successfully acknowledged.
NOTE 0a:	For BL UEs, UEs in CE and NB-IoT, when the RRCConnectionRelease message is received on a HARQ process with disabled HARQ feedback, and when STATUS reporting, as defined in TS 36.322 [7], has not been triggered, the lower layers can be considered to have indicated that the receipt of the RRCConnectionRelease message has been successfully acknowledged.
End of the 2nd Change
Conclusion
[bookmark: _GoBack]In this paper, we discuss the IoT-NTN RRC correction with regard to transitioning to the idle state, and respectfully ask RAN2 to discuss and consider the following proposals.
Proposal 1	Upon detecting discontinuous coverage, if T311 is running, the UE shall stop T311 and perform the actions upon leaving RRC_CONNECTED, with release cause 'other'.
Proposal 2	If proposal 1 is agreed, adopt the text proposal (1st change) in Section 3.
Proposal 3	Upon receiving RRCConnectionRelease, The UE can perform the actions for entering RRC_IDLE without waiting for 10 seconds, if RRCConnectionRelease is received on a HARQ process with disabled HARQ feedback, and if the STATUS reporting has not been triggered.
Proposal 4	If proposal 3 is agreed, adopt the text proposal (2nd change) in Section 3.
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