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[bookmark: _Ref165266342]Introduction
In RAN2#121bis-e [1], further agreements regarding NTN-TN cell reselection were achieved as follows:
Agreements:
1.	For signaling the TN coverage, the corresponding geographical area information is provided by broadcast signalling by the network via a list of (possibly overlapping) areas where each area is defined using center location coordinates + radius (where the area is meant to describe a group of cells, not just a single one). FFS on the SIB. FFS on whether additional information in dedicated signalling is needed/useful

Agreements via email – from offline 106:
1. Area center location and its radius for TN coverage information is signalled using Ellipsoid-Point and radius separately. FFS if Rel-17 referenceLocation and distanceThresh are directly reused
2. Decision on the size of TN coverage area list is postponed until more is known on the format of this information and how is it sent.

Agreements online:
1. The discussion on how to indicate the frequency information for each TN coverage area should be combined with the discussion on which SIB will be used to indicate the TN coverage area, possibly based on evaluation of the signalling overhead
2. The acquired TN area coverage information remains valid until the next system information update of the SIB including TN coverage info
Working assumption:
1. We do not introduce new triggers making the UE reacquire the TN coverage information from SI

Agreements via email – from offline 107:
1. On a frequency band number shared by TN and NTN (e.g., n1), if NTN-specific assistance information is NOT provided for a neighbour cell configured in SIB3/SIB4, UE assumes this is a TN neighbour cell. This understanding is also applicable for Rel-17 and it does not need any spec update
In this contribution, we provide our analyses and proposals to resolve the remaining issues on NTN-TN cell reselection enhancements.
Discussion
In RAN2#119bis-e [2], the following agreement regarding power saving for NTN-TN mobility was achieved. 
2  UE is not required to perform neighbour cell measurements for TN neighbour cells in an area where there is no TN network coverage.
In the subsequent meetings, the main discussion focused on how to provide TN coverage area information, but there was no other discussion on UE measurement behaviour. In our understanding, since it was also agreed that the TN areas are associated with frequency information, the intended UE behaviour corresponding to the agreement reached in previous meetings is that an RRC_IDLE/INACTIVE UE is not required to perform neighbour cell measurements for the TN frequency in the area where there is no coverage of that frequency.
Proposal 1: An RRC_IDLE/RRC_INACTIVE UE is not required to perform neighbour cell measurements for a TN frequency in the area where there is no coverage of that frequency.
The next remaining issue is how to indicate the frequency information for each TN coverage area. There were three options based on the discussion in the last meeting.
· Option 1: use a list of frequencies under each TN area information;
· Option 2: introduce TN coverage area identity and use this identifier in SIB4 and SIB5 for all TN frequencies listed there
· Option 3: use a bitmap, where each bit indicates whether a frequency is considered for this TN coverage or not.
From our perspective, option 2 is to indicate the TN coverage areas per frequency which seemed to have already been excluded based on previous agreements/discussions. Besides, the disadvantages of option 2 are obvious. Since SIB4/SIB5 and the SIB which contains the TN coverage area information are involved, the network should also update SIB4/SIB5 when the TN coverage data is changed. 
Between option 1 and option 3, although option 3 is beneficial to save signalling overhead, it is more complicated to specify. The neighboring TN frequencies in the NTN cell may include both NR frequencies in SIB4 and E-UTRAN frequencies in SIB5. To indicate the frequency information for each TN coverage area, one way is to use a long bitmap to jointly indicate the association of frequencies for a TN coverage area, it needs to specify which specific bits in the bitmap are used to indicate frequencies in SIB4 and which are used to indicate frequencies in SIB5. The other way is to use two bitmaps to indicate the frequencies in SIB4 and the frequencies in SIB5, respectively, so to impact the intra-RAT/inter-RAT cell reselection handling in a differentiated way. So compared with option 1, there seems to be additional specification complication regardless of which way above is adopted by option 3. Furthermore, each bit in the bitmap corresponds to each frequency in SIB4/SIB5 in order; when the network updates SIB4/SIB5 to update the neighbour NTN frequencies due to the movement of the satellite, the SIB which contains TN coverage area information should also be updated alongside, even if the TN coverage area in the NTN serving cell does not change. 
Option 1 is a straightforward approach to indicate the frequency information for each TN coverage area. The update of SIB4/SIB5 and SIB which contains the TN coverage area information could be independent of each other if option 1 is adopted. Regarding the signalling overhead by option 1, it is mainly concentrated in the TN coverage area information itself (i.e. “centre location coordinate” + “radius”) but not the associated frequency info. Therefore, compared to the bitmap approach in option 3, option 1 is not expected to bring much more bits and thus the signalling overhead is not a big issue for option 1.
Based on the above analyses, the following proposal is given.
Proposal 2: Frequency information (i.e. a list of TN frequencies) for each TN coverage area is indicated directly under each TN coverage area configuration.
Regarding the signalling details of TN coverage area, RAN2 agreed that area center location and its radius for TN coverage information are signalled using Ellipsoid-Point and radius separately. This is similar to the information provided for location-based cell reselection in R17. So Rel-17 referenceLocation and distanceThresh can be reused, as long as the field description of referenceLocation and distanceThresh are modified to configure the TN coverage area info and legacy location-based cell reselection, respectively. 
Proposal 3: Rel-17 referenceLocation and distanceThresh can be reused, with the field description of existing referenceLocation and distanceThresh modified to configure the TN coverage area inforamation and the legacy location-based cell reselection, respectively.
After the signalling details of TN coverage area information are determined, RAN2 should discuss which SIB is used to indicate the TN coverage area. During the discussion in the last meeting, two options were proposed, i.e., SIB19 or a new SIB. This is depending on how many TN coverage areas the NW will provide and the whole signalling overhead of TN coverage area information. NTN cells can broadcast up to eight NR neighboring frequencies and eight E-UTRAN neighboring frequencies, considering each frequency may be associated with one TN coverage, we think we can start with sixteen TN coverage areas. Considering the extreme case with eight NR neighboring frequencies and eight E-UTRAN frequencies of TN, and each frequency is associated to a TN coverage area. To provide the TN coverage area information, up to 1344 bits are needed, where the number of bits required for each parameter is shown in Table 1. If a list of frequencies is associated to a TN coverage area, fewer bits are needed.
Table 1: Signalling overhead for the parameters of TN coverage information
	Parameters
	Value
	Signalling overhead for the parameter

	referenceLocation
	Ellipsoid-Point
	48 bits

	distanceThresh
	INTEGER(0..65525)
	16 bits

	ARFCN-ValueNR
	INTEGER (0..maxNARFCN)
maxNARFCN= 3279165                      
	22 bits

	ARFCN-ValueEUTRA
	INTEGER (0..maxEARFCN)
maxEARFCN= 262143                            
	18 bits


Although the satellite assistance information in SIB19 may occupy up to more than 1700 bits, on the one hand, the network may not provide up to eight neighboring NTN cells, on the other hand, many parameters for neighbour cells are optional or reuse serving cell, and RAN2 has agreed signalling optimization in terms of providing assistance information for neighboring cells. It can be up to the network the implementation to include the TN coverage area information and satellite assistance information in SIB19 simultaneously. Therefore, we prefer to include the TN coverage area information in SIB19 to include all NTN-specific information in a SIB.
Proposal 4: The information on the TN coverage area can be included in SIB19.
Conclusions
[bookmark: _Toc502437832]Based on the analyses given above, we have the following proposals:
Proposal 1: An RRC_IDLE/RRC_INACTIVE UE is not required to perform neighbour cell measurements for a TN frequency in the area where there is no coverage of that frequency.
Proposal 2: Frequency information (i.e. a list of TN frequencies) for each TN coverage area is indicated directly under each TN coverage area configuration.
[bookmark: _GoBack]Proposal 3: Rel-17 referenceLocation and distanceThresh can be reused, with the field description of existing referenceLocation and distanceThresh modified to configure the TN coverage area inforamation and the legacy location-based cell reselection, respectively.
Proposal 4: The information on the TN coverage area can be included in SIB19.
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