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1 Introduction

Pre-meeting email discussion covers part of open issues related to SIBxx. However, there are still some issues not covered by the email discussion, e.g. some modification required to RRC spec, the handling of the SIBxx outdated, whether to report the remaining UL sync validity duration to network. Besides, the issue of extending the 60ms RRC delay for RRC release message is not concluded by RAN2. 

In this contribution, we will address the remaining issues of SIBxx not covered by email discussion, and the issue of extending the 60ms RRC delay for RRC release message.
2 Discussion
2.1 NTN specific SIBxx
For NTN UEs in idle, inactive and connected mode, they need to ensure having a valid version of NTN specific SIBxx. Thus, some requirement should be added to 38.331 section 5.2.2.1 as shown below:
	1> 5.2.2.1
General UE requirements
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Figure 5.2.2.1-1: System information acquisition

The UE applies the SI acquisition procedure to acquire the AS, NAS- and positioning assistance data information. The procedure applies to UEs in RRC_IDLE, in RRC_INACTIVE and in RRC_CONNECTED.

The UE in RRC_IDLE and RRC_INACTIVE shall ensure having a valid version of (at least) the MIB, SIB1 through SIB4, SIB5 (if the UE supports E-UTRA), SIB11 (if the UE is configured for idle/inactive measurements), SIB12 (if UE is capable of NR sidelink communication and is configured by upper layers to receive or transmit NR sidelink communication), and SIB13, SIB14 (if UE is capable of V2X sidelink communication and is configured by upper layers to receive or transmit V2X sidelink communication), SIBx (if UE is accessing NR via satellite access).

The UE in RRC_CONNECTED shall ensure having a valid version of (at least) the MIB, SIB1, SIBx (if UE is accessing NR via satellite access).


Proposal 1 RAN2 to add clarification in 38.331 section 5.2.2.1 that UE in RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED shall ensure having a valid version of NTN specific SIBx (if UE is access NR via satellite access). And the above modification can be captured to the RRC running CR. 

Upon receipt of SystemInformationBlockTypeXX, SIBxx is valid during the duration ntnUlSyncValidityDuration. The behaviour when stored SIBxx becomes outdated is not discussed. When stored SIBxx is outdated, UE will trigger SIB acquisition in section 5.2.2.3 of 38.331 to acquire the required SIBs. No special action is needed for this. However, when stored SIBxx is outdated, UE should not perform any uplink transmission. MAC needs to aware of this in order to avoid UL transmission. RRC should indicate this to lower layer. To facilitate the modelling of the behaviour when SIBxx outdated, a validity timer ntnUlSyncValidityTimer can be introduced to count the ntnUlSyncValidityDuration. The timer is started upon reception of SIBxx. When the timer expires, UE consider the stored SIBxx invalid, and indicate lower layer to suspend UL transmission. 
Proposal 2 Upon receipt of SIBxx, UE starts the timer ntnUlSyncValidityTimer with value ntnUlSyncValidityDuration. When the timer expires, UE considers SIBxx outdated, and RRC indicates lower layers about the outdate to suspend UL transmission.
If UE is not be able to acquire the SIBx, UE cannot perform any UL transmission. Thus, UE has to either go to idle mode or initiate reestablishment procedure. Initiating reestablishment procedure has the advantage of keeping UE in connected mode and reducing signalling exchange.
Proposal 3 If UE is not be able to acquire the SIBx, UE initiates reestablishment procedure. 

During last RAN2 meeting, there were proposal to report UL sync validity duration to network, there was no conclusion on this. The motivation for this is driven by the epoch time indication method supported by RAN1.  
RAN1 has agreed two ways to indicate epoch time:

1. explicitly provided through SIB the starting time of a DL sub-frame, indicated by a SFN and a sub-frame number signaled together with the assistance information

2. implicitly provided through SIB known as the end of the SI window during which the SI message is transmitted.
If epoch time of ephemeris/common TA parameter is explicitly provided in SIB, all UEs will start UL synchronization validity timer at the same time, network knows when UE starts the UL synchronization validity timer. On the other hand, if epoch time of ephemeris/common TA parameter is not explicitly provided in SIB, UE starts the UL synchronization validity timer according to the end of the SI window where SIB is received. Since UE may receive the SIB in different SI windows, network will not know when UE starts the UL synchronization validity timer, and thus doesn’t know when the timer will expire.  However, it unnecessarily assume network will broadcast the same ntnUlSyncValidityDuration in different SI windows. In fact, network can broadcast different ntnUlSyncValidityDuration in different SI window to ensure that the timer will expire at the same time for UEs acquiring SIBx at different SI window. 
Proposal 4 Do not support UE reporting the remaining UL sync validity duration. 

2.2 RRC release
According to 38.331, when receiving RRC release message, UE will delay the procedure of RRC release for 60ms or when lower layers indicates the successful acknowledgement of the receipt of RRC release. The intention for the delay is to allow sufficient time for UE to acknowledge the gNB the reception of RRC release message to reduce the risk of state mismatch. UE waits at least 60ms before going to idle mode.
	5.3.8.3
Reception of the RRCRelease by the UE

The UE shall:

1>
delay the following actions defined in this sub-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;



The message sequence diagram for the RRCRelease message is depicted below:
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In the above diagram, RLC status report, instead of HARQ ACK, is used as the acknowledgement for receipt of RRC release message, because ACK/NACK transmission may not be reliable，gNB can not decide with confidence that whether the received HARQ ACK is actually a ACK or NACK. As there is no HARQ ACK feedback for UL transmission in NR, the absence of UL grant for retransmission is served as an indicator that network has successfully received the RLC status report. Then lower layer can indicate to RRC that the receipt of the RRCRelease message has been successfully acknowledged. 
The above diagram assumes gNB will poll UE for RLC status report. If gNB doesn’t poll UE, the sending of HARQ ACK for RRC release message will be used as successful acknowledgement of the receipt of RRC release. But in this case, there is only processing delay (quite small) for sending HARQ ACK. The 60 ms RRC delay is not designed to cover this case.

NR NTN is a little bit different from NTN in that UL and DL HARQ can be disabled. If HARQ state B is configured, drx-RetransmissionTimerUL will not be started. If DL HARQ feedback is disabled, UE will not send HARQ ACK for RRC release message. In both case, there will not be mutual interaction between UE and gNB for successful receipt. Thus, the 60 ms RRC delay is not designed to cover this two cases. 

The 60ms RRC delay is only useful to cover the case that HARQ state B is not configured, and DL HARQ feedback is configured, and gNB polls for RLC status report for RRC release. However, in this case, 60ms RRC delay is not sufficient. From the above diagram we can see that there are (2+N)*RTT delay (N is the number of retransmissions of RLC status report). In the reply LS on extended NAS supervision timers at satellite access[1], 4 retransmissions are assumed for UL transmission. Here, we also take 4 retransmissions for calculation. The RRC Delay required is shown in the table below:
	
	N retransmissions
	RRC Delay required

	LEO (600 km)

RTT = 26 ms
	4
	156ms

	GEO (35768 km)

RTT = 542 ms
	4
	3.25s


From the table above, we can see that the required RRC delay from LEO to GEO case ranges from 156ms to 3.25s. The current 60ms RRC delay is not sufficient.
There are possibly two solutions:
Solution 1: use fixed RRC delay, i.e. 3.25s

Solution 2: calculate the RRC delay based on UE-gNB RTT, i.e. 6*UE-gNB RTT.
The drawback of solution 1 is that it will introduce too much delay for LEO case, and it will delay the redirection procedure if RRC release configures redirection.
Proposal 5 For the reception of RRC release, RAN2 choose one from the two options for NR NTN:

a. use fixed RRC delay, i.e. 3.25s.
b. RRC delay is expressed as N* UE-gNB RTT, a fixed value N = [6] is used. 
3 Conclusions  

Proposal 1 RAN2 to add clarification in 38.331 section 5.2.2.1 that UE in RRC_IDLE, RRC_INACTIVE and RRC_CONNECTED shall ensure having a valid version of NTN specific SIBx (if UE is access NR via satellite access). And the above modification can be captured to the RRC running CR. 

Proposal 2 Upon receipt of SIBxx, UE starts the timer ntnUlSyncValidityTimer with value ntnUlSyncValidityDuration. When the timer expires, UE considers SIBxx outdated, and RRC indicates lower layers about the outdate to suspend UL transmission.

Proposal 3 If UE is not be able to acquire the SIBx, UE initiates reestablishment procedure. 

Proposal 4 Do not support UE reporting the remaining UL sync validity duration. 

Proposal 5 For the reception of RRC release, RAN2 choose one from the two options for NR NTN:

a) use fixed RRC delay, i.e. 3.25s.
b) RRC delay is expressed as N* UE-gNB RTT, a fixed value N = [6] is used. 
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