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In RAN2#115-e meeting [1], some agreements for cell reselection have been reached as below:
Agreements via email - from offline 108:
1. Broadcast of cell stop time in SIB is only applicable to quasi earth fixed cell (not to moving cell). No further work in this release to address any moving cell specific details on using the cell stop time to assist measurements or cell reselection
2. For quasi-earth fixed cell, the reference location of the cell (serving cell or the neighbor cells) is broadcast in system information

Agreements via email - from offline 108 third round:
1. For quasi-earth fixed cell, UE should start measurements on neighbour cells before the serving cell stops covering the current area.
2. For quasi-earth fixed cell, the broadcast “timing information on when a cell is going to stop serving the area” refers to the time when a cell stops covering the current area.
3. For quasi-earth fixed cell, specify that UE should start measurements on neighbour cells before the broadcast stop time of the serving cell, i.e. the time when the serving cell stops covering the current area, and the exact time to start measurements is up to UE implementation.

Working Assumption:
1. Location assisted cell reselection, with the distance between UE and the reference location of the cell (serving cell and/or neighbor cell) taken into account, is supported for quasi-earth fixed cell, if UE has valid location information, which means location acquisition will not be triggered at UE side only for location assisted cell reselection. FFS on the details.

Agreements via email - from offline 103 second round:
4.	RAN2 continue discussing the exact solution for TN priorization over NTN for idle mode	
Based on the progress in earlier meetings, the remaining issues on cell reselection in NTN mainly lie in the following three aspects:
· Time-based cell reselection: remaining issues for time-based cell reselection;
· Location/Ephemeris based cell reselection: some details to complete this feature;
· Prioritization of TN over NTN: exact solution for TN priorization over NTN for idle mode.
In this contribution, we are committed to solving the FFS related to the above aspects and provide our observations and proposals.
 Discussion
 Time-based cell re-selection
Although RAN2 has made great progress in time-based cell reselection, there are still some remaining issues need to be further discussed and concluded to support this mechanism. These issues are listed below:
· Issue 1: Signalling details about the stopping time information: specific form and where to put;
· Issue 2: Whether the time information about new upcoming cell is needed.
These issues are addressed one by one in the rest of this section. 
· Issue 1: Signalling details of the serving cell stopping time information
In the RRC running CR, the absolute time is already adopted to define the stopping time information of the serving cell (i.e. t-Service), with no big issue raised by companies during the running CR discussion. Technically speaking, using an absolute time is more favorable than using a timer-based approach here for cell (re)selection, because with only one common timer value able to be configured at a cell level, UEs distributed in different positions of an NTN cell may start the timer at different moment and thus have different understandings on the stopping time. 
As there has been no formal agreement in RAN2 to define the stopping time as the absolute time value, we propose RAN2 to confirm this conclusion. 
Proposal 1: RAN2 confirms that the timing information on when the serving cell is going to stop serving the area, (i.e. t-Service) is defined as an absolute time value.
In the RRC running CR discussion, it remains open in which SIB to put the t-Service. On the one hand, this time information is a cell-level parameter and common for intra-frequency, inter-frequency cell re-selection, so logically this information can be placed in SIB2 which contains cell reselection information common for intra-frequency and inter-frequency. On the other hand, this time information is introduced specifically for NTN, so if RAN2 determines to introduce NTN-specific SIB, it is more desirable to put t-Service in the NTN-specific SIB together with other NTN related information, considering the impact on the size of the existing SIBs. A decisive factor on whether to introduce an NTN specific SIB could be whether to support ephemeris broadcast by the RAN. The decision is pending RAN1. According to the LS from RAN1 [2] as below, RAN1 has agreed to support broadcasting serving satellite ephemeris already. Since the satellite ephemeris information will take up a lot of bits, it is nearly impossible to embed it into the existing SIB, so to introduce NTN specific SIB to carry satellite ephemeris is necessary. In this sense, we propose that the t-Service is broadcast in the NTN-specific SIB for the reason that the NTN-specific SIB is needed to be introduced anyway.
	RAN1 answer to Q1-(i): RAN1 has agreed to support broadcasting the following parameters: 
1) serving satellite ephemeris; 
2) common TA related parameters, which contain information for deriving/calculating the common TA for each UL transmission. The common TA related parameters include a network controlled common TA. In addition, the common TA related parameters may include other parameters which are still under RAN1 discussion; 


Proposal 2: The t-Service is broadcast in the NTN specific SIB (if supported). 
· Issue 2: Whether the timing information about new upcoming cell is needed or not.
In RAN2#113e meeting [3], RAN2 agreed that “The information on when a cell is going to stop serving the area and/or the timing information (e.g. timer or absolute time) about new upcoming cell is supported at least in Earth-fixed NTN scenario. FFS if both types of information are needed. FFS if this is known from system information and/or the ephemeris”. With further details on how the stopping time of the serving cell has been reached in the last meeting, this issue related to neighboring cell has not been concluded. 
In our understanding, the timing information about new upcoming cell is not needed. The reasons are briefly illustrated as follows:
· For the earth-moving cell case, given a certain upcoming cell, the timing information on when the cell is going to start/stop the service for different UEs with different movement directions or different positions can be different. To this end, it seems unlikely to include the timing information of the upcoming cell that is applicable for all the UEs in the system information for cell reselection, e.g., SIB2, SIB3 and SIB4.
· For the quasi-earth-fixed cell case, the benefits of knowing the starting timing information about the upcoming cell are unclear. When the conditions for performing the measurements are met, the UE performs measurements of the corresponding frequency and then evaluates the detected cells. If the new cell has not illuminated the area, the UE will not detect the cell, so that the UE cannot actually evaluate/measure the upcoming cells until it really starts its service, even if the UE knows the time when the new cell starts service in advance. To this end, it seems not of much use for the UE to know the starting time information of the upcoming neighbour cells, thus no need to broadcast it by the serving cell. On the other hand, as for the stopping time of upcoming cell, since this information will anyway be broadcast by the upcoming cell itself, the UE can obtain such information through receiving the SIB of the upcoming cell after it starts its service, and thus there is no need to additionally broadcast it as a neighbor cell timing information anymore.
Proposal 3: The timing information about the new upcoming cell is not needed.
 Location/Ephemeris-based cell reselection
In the last meeting, an WA was reached to support the location/ephemeris-based cell reselection, with any detail left as FFS:
Working Assumption:
2. Location assisted cell reselection, with the distance between UE and the reference location of the cell (serving cell and/or neighbor cell) taken into account, is supported for quasi-earth fixed cell, if UE has valid location information, which means location acquisition will not be triggered at UE side only for location assisted cell reselection. FFS on the details.
Since the location-assisted cell reselection relies on the reference location of the reference point of each cell which may have correlation with the satellite ephemeris, a issue is how to define such reference location(s), and whether it relies on the ephemeris information or explicitly/directly broadcast by the cell. From our perspective, as a simple way, the reference point of the serving and/or neighbour cell could be the cell center which is aligned with the agreement in connected mode, and RAN2 should further discuss whether to directly include reference location information in the SIB or rely on the ephemeris information.
Proposal 4: The reference location for cell reselection is defined as cell center. FFS whether the reference location information should be directly broadcast in the SIB or rely on the ephemeris information to obtain.
[bookmark: _GoBack]Similar to the discussion of time-based cell reselection, there was also related discussions in the last meeting ([AT115-e][108][NTN] [4]) regarding whether the location-based cell reselection is applicable to earth-moving cell as well. For earth-moving cell, as beam(s) which coverage area slides over the earth surface, the cell center keeps on varying at every moment. So, intuitively a cell-level reference location as in the earth-fixed cell case may not fit an earth-moving cell. Moreover, it is hard for the network to provide such cell center that changes over time, and also unclear whether it is really practical for the UE to calculate the cell center based on the assistant information, e.g., ephemeris data. 
To this end, broadcast of the reference location of the cell in SIB is only applicable to quasi-earth fixed cell, but not applicable to earth-moving cell. 
Proposal 5: Broadcast of the reference location of the cell in SIB is not applicable to earth-moving cells.
Since location-assisted cell reselection is supported for quasi-earth fixed cell based on the agreements in RAN2#115e, next, RAN2 should discuss the usage of this mechanism firstly. From our perspective, the distance between UE location and the reference location of the cell (serving cell or the neighbor cells) can be considered for cell reselection criterion in order to help the UE select a new appropriate neighboring cell in time. This is able to overcome the drawback of applying the existing RSRP-based mechanism into NTN that the RSRP measurements cannot clearly reflect the near-far effect in NTN and fails to embody the degradation of radio link quality effectively/timely for the UEs already at the cell border. We thus propose that location-based cell reselection criterion is introduced for both intra-frequency cell reselection and inter-frequency cell reselection. 
Proposal 6: Location-based cell reselection criterion is introduced for both inter-frequency and intra-frequency cell reselection criterion.
 Prioritization of TN over NTN 
[bookmark: OLE_LINK17]In RAN2 #115e meeting [1], RAN2 agreed that “RAN2 continue discussing the exact solution for TN priorization over NTN for idle mode”. Majority companies in [AT115-e][103][NTN] [5] proposed to rely on the existing cell reselection priority to support such prioritization. We share this view with majorities and think the existing cell reselection priorities would be sufficient. The reason is that the typical case in Rel-17 NTN would be the TN and NTN deployed on different bands in this release, and as a result, the existing frequency priority mechanism can realize TN priorization over NTN, i.e., different priorities can be configured with frequencies used by TN configured with higher priorities whilst those used by NTN configured with lower priorities. So we have the following proposal. 
Proposal 7: No additional enhancement is needed to realize the TN prioritization in Rel-17.
Conclusions
Based on the analysis given above, we have the following proposals:
Proposal 1: RAN2 confirms that the timing information on when the serving cell is going to stop serving the area, (i.e. t-Service) is defined as an absolute time value.
Proposal 2: The t-Service is broadcast in the NTN specific SIB (if supported). 
Proposal 3: The timing information about the new upcoming cell is not needed.
Proposal 4: The reference location for cell reselection is defined as cell center. FFS whether the reference location information should be directly broadcast in the SIB or rely on the ephemeris information to obtain.
Proposal 5: Broadcast of the reference location of the cell in SIB is not applicable to earth-moving cells.
Proposal 6: Location-based cell reselection criterion is introduced for both inter-frequency and intra-frequency cell reselection criterion.
Proposal 7: No additional enhancement is needed to realize the TN prioritization in Rel-17.
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