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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. During the meeting of SA2#154AHE, some CRs related with the sections which cover the concluded solution in TR 23.700-28 has been agreed, for example, overload control based on Disco wait timer, UE Coverage information provisioning to the AMF/UE, UE out-of-coverage period negotiation,  and paging optimization based on UE location. 
In this contribution, we give some discussion on what the RAN2 or AS need to do for the topic of further discontinuous coverage, in the case of SA2 has agreed so many solutions. 
Discussion
· Issue1：HARQ feedback disabling/enabling in discontinuous coverage scenario
The mechanism of HARQ feedback disabling/enabling has been agreed to support for 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. Whether enhancement could be studied 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：RAN2 discusses whether the enhancement is needed on the UE behavior for HARQ process with HARQ enabling when there is no enough time for ACK/NACK feedback because of the incoming coverage hole. 
· Issue2: AS specific overload control solution
As discussed in TR 27.700-28, one of the aspects needs further study of the Key Issue #1: Mobility Management enhancement with discontinuous satellite coverage is:
b)	Study how to reduce the impact to target RAT or system due to large number of UEs triggering signalling load on the target RAT or system to receive normal service.
The solution of SA2 is [3], 
· The AMF may send the Disco wait range information to the UE during the Registration procedure or UE Configuration Update procedure.
· If the UE has received Disco wait range information from the network, the UE determines the value for the Disco wait timer by selecting a random value between 0 and Disco wait range value. The UE starts the Disco wait timer when returning to coverage after being out of coverage on the same RAT Type and PLMN. The UE shall not initiate any NAS signaling on that RAT Type and PLMN when the Disco wait timer is running.
With the issue of whether and how to negotiate UE/network support of Disco wait range information FFS.
For the AS specific overload control solution, in addition to the SA2 solution above, the following questions needs to be discussed (the discussion also applied to MME):
· Whether the Disco wait rang information will always be sent to UE, for example, whether UE or AMF always support the mechanism of Disco wait rang information, or whether the AMF will always send Disco wait rang information to UE even the AMF and UE both support the mechanism of Disco wait rang information. If the Disco wait rang information mechanism is not used by AMF, the similar mechanism in AS by eNB can be considered. Maybe some check with SA2 is needed for this question. 
· Whether overload control of eNB is needed in addition of AMF overload control. For example, there are several eNBs connected with the same AMF, whether each eNB can have or need to have separate overload control mechanism.
· Whether other information except of user priority (as discussed in Solution #7 in TR 23.700-28) need to be considered when determine the of time of access delay, for example, the traffic priority(emergency call, voice call, or data transmission), the waiting time from the triggering of the traffic, the remaining UE power, and so on. 
When considering the suspended UE, currently, the eNB may send to UE some UE specific and AS specific configuration for quick connection resume. So another question needs to be discussed is, for suspended UE, whether eNB can sent the UE specific and AS specific overload control configuration during the RRC release procedure. 
Proposal 2：RAN2 discusses whether AS specific overload control solution is needed, especially for suspended UE. 
· Issue 3: AS specific coverage prediction enhancement
In Rel-17, SIB32 was broadcast to help UE to determine the coverage of incoming satellite cell. And for the behavior when UE is out of coverage, there are the following agreements:
In RAN2#117e:
While Out of Coverage in Discontinuous Coverage deployment (in Idle Mode or PSM mode) the UE is not required to perform any cell search and may deactivate its AS functions to optimize the power consumption. The remaining UE behaviour is left to UE implementation. FFS whether anything need to be specified for ASNAS interaction. 
In RAN2#118e:
8: Once a UE receives a SIB32, the UE is allowed to estimate out of coverage and to not do Idle mode tasks when out of coverage.
And in 119bis-e:
2. Add clarification in the description of discontinuous coverage in TS 36.304 as “… but the UE need not perform any idle mode tasks, including performing intra-frequency, inter-frequency or inter-RAT measurements”
That is, the UE can determine the coverage information of the incoming satellite cell and the coverage hole based on SIB32, and when the UE is out of coverage, the UE will not perform any idle mode tasks. However, for Rel-17 IoT NTN：
· For network, there is little conclusion for the network optimization for the discontinuous coverage scenario (left to network implementation), e.g., the network can delay the paging transmission when the UE is out of coverage. 
· For UE, it is not clear that, whether the UE can predict the coverage of the satellite cell after the next incoming satellite cell, i.e. multiple-hop coverage prediction, based on the defined SIB32. If no multi-hop coverage prediction is supported, the UE has to wake up and monitor SIB32 each time there is satellite cell coverage, to keep tracking the latest coverage prediction information.  
According to TR 23.700-28 [2] and CRs [4], [5], and [6], SA2 has supported the solution of coverage prediction enhancement, including, transferring satellite coverage information to a UE and AMF, UE reporting or AMF requesting UE location information, the UE and AMF determines the UE out-of-coverage period based on the UE location and satellite coverage information, and negotiating the power saving parameters based on the UE out-of-coverage period. Based on the SA2 solutions above:
· For network, the network can only send the paging message when it confirms the UE is in the coverage, which can avoid unnecessary paging transmission.
· For UE, the UE can predict the satellite cell coverage situation of any time, not the coverage information of the next incoming satellite cell. The UE, e.g., the UE in MICO mode, can only wake up and try to access the network according its traffic requirement, and does not need to monitor SIB32 for coverage prediction information tracking, each time there is satellite coverage. 
It is similar as overload control mechanism, RAN2 also needs to discuss whether AS specific coverage prediction enhancement is needed, in addition to the SA2 enhancement discussed above, especially for the suspended UE. For example, for the suspended UE, there are two options (the discussion also applied to MME):
· Option 1: AMF only deliver the paging message to anchor eNB, when AMF confirms the UE is in coverage, according to the SA2 solution
· Option 2: AMF delivers the paging message to the anchor eNB directly without coverage judgement, and the eNB will determine when to broadcast the paging message. In this option, the eNB has to know and maintain the satellite coverage information and UE location.
For the UE not in suspend state, RAN2 can also discuss whether multi-hop coverage prediction is needed, whether multi-hop coverage prediction has been supported, or whether any enhancement is needed.
Proposal 3：RAN2 discusses whether AS specific coverage prediction enhancement solution is needed, especially for suspended UE.

Conclusion
In this contribution, we give some discussion on the enhancements to discontinuous coverage based on output of SA2 study FS_5GSAT_Ph2, and the following proposals are given:
[bookmark: _GoBack]Proposal 1：RAN2 discusses whether the enhancement is needed on the UE behavior for HARQ process with HARQ enabling when there is no enough time for ACK/NACK feedback because of the incoming coverage hole. 
Proposal 2：RAN2 discusses whether AS specific overload control solution is needed, especially for suspended UE. 
Proposal 3：RAN2 discusses whether AS specific coverage prediction enhancement solution is needed, especially for suspended UE.
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