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One objective of the Rel-18 IoT NTN WID is [1]:
	4.1.3	Further enhancement to discontinuous coverage
-	Study and specify, if needed, mobility management enhancements and power saving enhancements for discontinuous coverage, taking into account the conclusions from the SA2 study FS_5GSAT_Ph2.  [RAN2, RAN3].


SA2 has finished the study phase of FS_5GSAT_Ph2, and outputted the TR 23.700-28[2]. In the TR, the following two key issues are identified:
· Key Issue #1: Mobility Management enhancement with discontinuous satellite coverage
· Key Issue #2: Power saving enhancement for UE in discontinuous coverage
Some conclusions have been given based on the discussion of about 23 solutions. And the TS work on 23.501 has already started from SA2#154AHE.  
RAN2 has also started the discussion on this issue in last meeting [3], some open issues are left.  
In this contribution, we give some discussion on what the RAN2 or AS need to do for the topic of further discontinuous coverage, based on the output of SA2 and the agreements of RAN2 in last meeting.
Discussion
· Issue 1：HARQ feedback disabling/enabling in discontinuous coverage scenario
The mechanism of HARQ feedback disabling/enabling will be supported by Rel-18 IoT NTN UE. Then for a HARQ process with HARQ feedback enabling, there is a case that, there is no enough time to feed back ACK/NACK to network, because of incoming coverage hole. Some enhancement may be needed to reduce the signaling overhead or power consumption can be discussed. For example, in this case, the UE can be allowed to ignore the ACK/NACK feedback for the HARQ process with HARQ enabling, to avoid unnecessary signaling transmission and power consumption.
Proposal 1：Some enhancement is needed for HARQ process with HARQ enabling when there is no enough time for ACK/NACK feedback because of the incoming coverage hole. 
· Issue 2：Necessity of dedicated RRC signaling for satellite information corresponding to discontinuous coverage
The following agreement is achieved in last meeting:
	· RAN2 can continue to check whether dedicated RRC signalling can be used for providing satellite information corresponding to discontinuous coverage.


Companies may think it is useful to provide satellite information corresponding to discontinuous coverage to connected UE via dedicated signaling (maybe not RRC Release message), in case of, for example, UE failing to obtain SIB32, reducing the acquisition frequency of SIB32, providing more satellites to UE, or UE moving to a different geographical area about which the UE has no discontinuous coverage information.
According our understanding, it can be assumed that the network has the network coverage information. So if the network has the UE location information, for example, the network has the consent and has received the UE location report, the network can control the UE behavior in a proper way, for example, releasing the RRC connection before the coming of the coverage hole for the UE. In this case, the connected UE need not to care about information of SIB32, and no need to receive more information corresponding to discontinuous coverage via dedicated signaling.
Even the network has no UE location information, the legacy mechanism can work well to determine that the UE is out-of-coverage, and release the RRC connection of the UE.
So we think providing satellite information corresponding to discontinuous coverage via dedicated signaling is not needed, or at least should have lower priority. 
Proposal 2：Providing satellite information corresponding to discontinuous coverage via dedicated signaling (not RRC Release message) is not needed, or at least should be de-prioritized. 
Another issue which was discussed in last meeting is: if RRC Release message needs any change/enhancement to enhance discontinuous coverage [3]. 
In [4], it stated that, if the 4 satellites in current SIB32 define 4 coverage windows within the next 4 hours, but the UE is aware that it will only trigger uplink data every 12 hours, it will be a waste of UE energy to receive multiple SIB32 versions until satellite assistance information for the right coverage window is received. That is, the information in SIB32 of current serving cell is not matched with the UE traffic.
In [5], it stated that, some assistance information may be provided to the UE, such as the new cell information or the arrival time of the next satellite. The UE can quickly recovery after returning the satellite coverage based on the assistance information.
We tend to agree with the view above in [4] and [5]. For the connected UE, the network may have had more information of the UE, for example, the UE location, the UE traffic feature, then the network can provide more satellite information related with discontinuous coverage, to help UE perform more accurate coverage prediction after the UE leaving RRC_CONNECTED state. For example, if the network provides multi-hop coverage information to UE, the UE does not need to wake up each time the coverage coming to receive SIB32 for next hop coverage prediction. For example, the current serving cell is Cell 1, the next cell which will cover the area of the UE is Cell 2, and then is Cell 3, Cell 4 and so on. If SIB32 in Cell 1 only provides the information of Cell 2, the UE has to receive SIB32 of Cell 2 when the coverage of Cell 2 is coming to receive the information of Cell 3. Maybe it is not necessary for the UE, actually. Because the UE may have no traffic during the coverage of Cell 2. This can be avoided by including more satellite information in RRC Release message by Cell 1. For example, the Cell 1can provide the information of Cell 2, Cell 3 and Cell4, even more coming cells, to UE.
Proposal 3：RRC Release message can be updated to enhance discontinuous coverage.
· Issue 3: Enhancements in paging and eDRX
RAN2 has the following agreement in last meeting:
	· RAN2 will support enhancements in paging and eDRX, in alignment with the work in SA2 and CT1. FFS on the details


Obviously, the UE should avoid to monitor paging during the UE unreachability periods, to avoid power waste, and it is better the UE will monitor paging during the coverage periods, so that the UE can be reached by network if necessary. 
Proposal 4：Enhancements on paging and eDRX should be supported to avoid UE monitoring paging during the UE unreachability periods, and to guarantee the UE reachability during the coverage periods. 
To avoid complex discussion and heavy specification work, we should avoid modifying the calculations of PH/PO, PH or PTW, and try to achieve the target above by suitable mechanism design. For example, an offset can be used to shift the PTW to match the coverage period, the suitable PTW length can be set to match the length of the coverage periods, or to require that the UE only need to monitor the paging at the POs which are located during the coverage periods, and the UE can just ignore the POs which are located during the UE unreachable periods.
Proposal 5：The calculations related with paging/eDRX (e.g., PH/PO, PH or PTW) should not be changed. 
· Issue 4: UE behavior upon detecting discontinuous coverage 
RAN2 has discussed this issue, and achieved the following agreement:
	· RAN2 may consider enhancements for connected UE upon detecting discontinuous coverage (e.g., suspend RLM, RLF detection, and RRC re-establishment process) 


Generally, we think the network can take care of the UE behavior when a coverage hole is coming. For example, if the length of the coverage hole is very long, e.g. longer than a threshold, the network can release the RRC connection of the UE. Otherwise, the network can indicate the UE to keep RRC connection, but suspend the operation, such as RLM, RLF detection and RRC re-establishment procedure. And the determination can be realized by network implementation, but maybe an indication to indicate UE, e.g., to suspend the RLM, RLF detection, and RRC re-establishment process, if some enhancement is supported. According to our view, the enhancement on this issue can be de-prioritized. That is, the network just releases the RRC connection of the UE, upon the coming of discontinuous coverage. 
 Proposal 6：Then enhancement for connected UE upon coming of discontinuous coverage should be de-prioritized. 
Conclusion
In this contribution, we give some discussion on what the RAN2 or AS need to do for the topic of further discontinuous coverage, based on the output of SA2 and the agreements of RAN2 in last meeting. The following proposals are given:
Proposal 1：Some enhancement is needed for HARQ process with HARQ enabling when there is no enough time for ACK/NACK feedback because of the incoming coverage hole. 
Proposal 2：Providing satellite information corresponding to discontinuous coverage via dedicated signaling (not RRC Release message) is not needed, or at least should be de-prioritized. 
Proposal 3：RRC Release message can be updated to enhance discontinuous coverage.
Proposal 4：Enhancements on paging and eDRX should be supported to avoid UE monitoring paging during the UE unreachability periods, and to guarantee the UE reachability during the coverage periods. 
Proposal 5：The calculations related with paging/eDRX (e.g., PH/PO, PH or PTW) should not be changed. 
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