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1 Introduction
This document is aimed at providing a summary of contributions, related to Non-continuous coverage, submitted in Section 9.2.2 of IoT-NTN, identify potential agreements, open points, potential alternatives, and further enhancements. The 19 contributions [2] ~ [20] are summarized.
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	Scope: Treat documents under 9.2.2. Identify easy agreements/potential agreements.

2 List of Contributions

	R2-2200217
	 Discussion on remaining issues on Non continuous coverage, Intel Corporation

	R2-2200252
	 Discussion on the support of discontinuous coverage for IoT over NTN, OPPO

	R2-2200440
	 Details on the support of the discontinuous coverage,

	R2-2200623
	 On Discontinuous coverage in IoT-NTN, MediaTek Inc.

	R2-2200634
	 Discussion on the remaining issue of non-continuous coverage, Spreadtrum Communications

	R2-2200651
	 Discussion on the support of discontinuous coverage for IoT over NTN, Transsion Holdings

	R2-2200691
	 Discussion on supporting non-continuous coverage, CATT

	R2-2200694
	 Remaining FFSs on discontinuous coverage in IoT NTN, ZTE Corporation, Sanechips

	R2-2200713
	 Discussion on discontinuous coverage, Xiaomi

	R2-2200768
	 Prediction of coverage discontinuity for IoT NTN, Lenovo, Motorola Mobility

	R2-2200769
	 Enhancement for idle UE power saving in discontinuous coverage, Lenovo, Motorola Mobility

	R2-2200850
	 Discussion on open issues for support of Non continuous coverage, CMCC

	R2-2201009
	 Discussion on remaining aspects of discontinuous coverage in IoT NTN, Nokia, Nokia Shanghai Bell

	R2-2201017
	 On satellite ephemeris information types for discontinuous coverage in IoT-NTN, Sateliot, Gatehouse

	R2-2201181
	 Support of discontinuos coverage, Apple

	R2-2201453
	 Discussion on non continuous coverage, Huawei, HiSilicon

	R2-2201546
	 Support of Discontinuous Coverage for IoT-NTN, Interdigital, Inc.

	R2-2201599
	 Discontinuous coverage in IoT NTN, Ericsson

	R2-2201620
	 Support for Discontinuous Coverage NB IoT NTN, Rakuten Mobile, Inc.
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In the RAN2#116-e meeting [1], the following agreements on discontinuous coverage were agreed.
	1. Satellite Ephemeris Parameters (not same as for L1 pre-compensation, for the constellation, not just single satellite) is needed for the UE for predicting coverage discontinuity. Other info, e.g. beam info, elevation angle, reference location or corresponding is FFS. 
2. Providing the start-time of (incoming) satellite’s coverage and end-time of serving satellite’s coverage is needed for Quasi-Earth Fixed satellites.
3. From RAN2 point of view, the existing power saving mechanisms e.g., DRX, PSM, eDRX, relaxed monitoring, and WUS can be reused in IoT-NTN. Minor enhancements in existing power saving mechanisms to support discontinuous coverage is FFS.



As it has been already agreed in RAN2#116-e [1] that satellite ephemeris parameters across multiple satellites is needed for the UE to for predicting the coverage discontinuity, this summary is primarily focused on the contents of the ephemeris parameters, multiple satellites ephemeris, broadcasting of ephemeris, UE behaviour and UE assistance to the network.

3.1 Satellite Ephemeris Contents
The contributions on satellite ephemeris contents are majorly divided into three categories
1. A number of contributions [2], [3], [7], [8], [9], [13], [17], [19] have suggested to include reference location of the cell, and the cell footprint size (coverage radius), besides orbital parameters, in the satellite ephemeris information. 
2. On the other hand, the contribution in R2-2200623 [5] and R2-2201017 [15] have suggested to use (instantaneous) satellite ephemeris orbital parameters, already agreed for UL pre-compensation, as a baseline in R-17, without preventing the potential extension or addition of other orbital parameters (e.g., mean orbital parameters, cell coverage radius etc.) in Rel-18. The contribution in R2-2200623 [5] has also provided results, demonstrating that the performance gains achieved by using beam footprints and coverage radius is not significant. 
3. Another contribution in R2-2200440 [4] has suggested to use delta to the orbital parameters of the serving satellite.

Hence, based on the above summary the rapporteur suggests the following proposal:
Proposal 1: RAN2 to discuss the contents of the ephemeris details and select one of the two options:
(i) Reuse the satellite ephemeris orbital parameters, already agreed for UL pre-compensation.
(ii) Introduce new parameters like satellite footprint reference point on ground, satellite coverage radius etc.

3.2 Number of Satellites Considered
In RAN2 #116-e it was agreed that satellite ephemeris parameters “for the constellation, not just single satellite” is needed for the UE for predicting coverage discontinuity. Hence, for providing the UE with sufficient information, there should be an upper bound of the maximum number satellites.  The joint contribution in R2-2200623 [5] has suggested that ephemeris information of up to 5 satellites are sufficient for the UE to predict the coverage discontinuity with a good accuracy. Hence, based on this discussion, the rapporteur suggests the following proposal:
Proposal 2: RAN2 to discuss and decide on the maximum number of satellites, whose ephemeris information will be provided.

3.3 Sharing of Satellite Ephemeris Information
Once the ephemeris information is finalized, the next step is to determine how to provide this information to the UEs. Most of the contributions [2], [3], [4], [5], [13], [14], [19] have suggested to use a SIB for sharing this ephemeris information. The contributions in [5], [13] and [19] have suggested to use a new SIB (NTN-specific). On the other hand, the contribution in R2-2200440 [4] has suggested to use existing SIB, the contributions in R2-2200440 [3] has suggested to use pre-configured USIM and the contribution in [5] has suggested the use of dedicated RRC Signalling as well. Hence, based on this discussion, the rapporteur suggests the following proposal:
Proposal 3: RAN2 to discuss the options for sharing the ephemeris information, and select one or more of the following options:
(i) Introducing a new SIB, specific to NTN
(ii) Using one of the existing SIBs
(iii) Using dedicated RRC signalling

3.4 UE Behaviour in Discontinuous Coverage
UE behaviour during discontinuous coverage is discussed in contributions [2], [3], [4], [5], [9], [14], [16] and [17]. These discussions can be broadly classified into two categories:
(i) UE’s prediction of discontinuous coverage and UE’s behaviour during the coverage discontinuity is left on UE implementation. The contributions in [2], [3], [5] and [16] are in the favour of UE implementation.
(ii) On the other hand, the contributions in [4], [9], [14] and [17] has suggested to specify UE behaviour during discontinuous coverage. This includes maintaining AS states, running related timers [4], [17], informing NAS about coverage discontinuity [9], [17] etc.
Hence, based on these contributions the rapporteur suggests the following proposal:
Proposal 4: RAN2 to discuss whether UE behaviour during coverage discontinuity needs to be specified or leave on UE implementation.

3.5 Providing UE Assistance
The contributions in [11] and [16] has mentioned that UE will inform the network when it expects to be out of coverage in all RRC states. The contribution in [19] has mentioned the UE to monitor additional paging opportunities (POs) prior to and/or after a coverage gap within a time window indicated by the network. On the other hand, the contribution in [5] has mentioned that it will be up to network implementation to page the UE, using the UE’s latest location information available in the network.  
Hence, based on these contributions the rapporteur suggests the following proposal:
Proposal 5: RAN2 to discuss whether UE needs to inform the coverage discontinuity to the network or the network can page the UE, using its own knowledge about UE’s latest location information.
4 Other Optimization Aspects
Other aspects in discontinuous coverage includes the following:
· For Quasi-Earth Fixed satellites, use the reference location of the cell, and the elevation or the cell radius if the scope of the incoming satellite cell is smaller than the scope of the serving satellite [8]. 
· Alignment of PTW with the coverage time [6],[18]
· RACH congestion during service area update in Quasi-Earth Fixed satellites [8]
· Matching of eDRX/PSM configuration with discontinuous coverage [10], [12]
· Paging optimization [14] and UE’s monitoring of additional POs [19]
· Adoption of graceful exit, similar to MUSIM [16]
· Grouping of ephemeris data into “Default and Extended Neighbour ephemeris data [20]

5 Conclusion 
Proposal 1: RAN2 to discuss the contents of the ephemeris details and select one of the two options:
(i) Reuse the satellite ephemeris orbital parameters, already agreed for UL pre-compensation.
(ii) (ii)	Introduce new parameters like satellite footprint reference point on ground, satellite coverage radius et.
Proposal 2: RAN2 to discuss and decide on the maximum number of satellites, whose ephemeris information will be provided.
Proposal 3: RAN2 to discuss the options for sharing the ephemeris information, and select one or more of the following options:
(i) Introducing a new SIB, specific to NTN
(ii) Using one of the existing SIBs
(iii) Using dedicated RRC signalling
Proposal 4: RAN2 to discuss whether UE behaviour during coverage discontinuity needs to be specified or leave on UE implementation.
Proposal 5: RAN2 to discuss whether UE needs to inform the coverage discontinuity to the network or the network can perform paging using its own knowledge about UE’s latest location information.
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