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1 Introduction

This is Summary of offline discussion on CB: # 23_NTN_RegUpdate_and_Paging

Please provide your view by 6th Friday CET 10am.
Friday a first status will be provided online with an update, some first agreements and a Way Forward (WF) for next step, if any. 
Following last meeting agreements, see below, the discussion is separated in two discussion; the paging enhancement and the LS to SA2/RAN2:

Paging enhancements are FFS (e.g. using location information, etc.)

Further discussion and coordination with SA2/RAN2 are needed.
2 For the Chairman’s Notes 

The proponents should consolidate their view (cosign) by next meeting with regard to other WG progress.

The status quo of last meeting is keep “Paging enhancements are FFS (e.g. using location information, etc.” .

Unless some companies want to keep open the discussion, it is propose to close the CB.
3 Discussion 

3.1 Paging Enhancement 

The following paging enhancement are proposed: 

1) It is feasible and beneficial for paging stationary UE based on specific SSB beam in GEO NTN cell and LEO with earth fixed cell. [1, 2, 3]

2) It’s beneficial to introduce some kind of paging enhancement for transparent LEO with moving cells to minimize the signalling overhead of the paging.[4, 8]

3) the similar paging optimization mechanism as LTE and NR R15 could be reused, by using of the UE location info (GNSS info) as the assistance info. [4, 8]

4) Provide the schedule of the TAC for the moving cells. [6]

5)  Revert the WA to not different TA that contains NTN cells in order to allow some optimisation  [6]

6) The existing paging mechanism for NTN is enough for R-17.[7]

Question #1: Please provide comment, support or request for clarification on each solution, if possible…
	Company
	Comment

	CATT
	Actually, the 6 bullets listed above are not the 6 solutions.

For 1), it’s feasible. However, we understand that the existing paging optimization mechanism could also be applied for GEO and transparent LEO with earth fixed cell, i.e. use recommended cell list as the assistance info for paging. Further enhancement to support SSB level seems not necessary.

For 2) 3), we would like to use the UE GNSS info as the assistance info for paging, this could be applied for both earth fixed cell and earth moving cell cases. And with the UE GNSS info, the NG-RAN node may page the UE in one or several cells, it may page the UE in one or several SSB(s), it’s up to the implementation.

For 4), Provide the schedule of the TAC for the moving cells is not paging related proposal. In NG interface, NG-RAN provides the supported TA list to 5GC per node, not per cell. Therefore, even if for the earth moving cell case, the supported TA list of the gNB may not change, it’s pending to the deployment.

 For 5), We understand whether need to differentiate a TA that contains NTN cells (fixed and/or moving) from a TA contains terrestrial cells are pending to network deployment. No need to add additional restriction to allow the flexibility of the implementation.

For 6), we agree that the existing paging mechanism (RA based paging) could be applied for NTN, and the existing paging assistance info (recommended cells, etc.)  could be used to optimize the paging for GEO and transparent LEO with earth fixed cells. However, for the earth moving cell case, the recommended cells based paging optimization could not be applied, and the RA based paging will introduce high signalling overhead for the whole system to page the UE in its RA. Therefore, we could not say the existing paging mechanism is enough for NTN in Rel-17.

	Thales
	For 1), Agree with CATT

For 2) 3), UE location info (acquired through LCS or reported by UE) should be used as the assistance info for paging, in the case of Earth moving cell. As per LEO with Earth fixed cell or GEO, existing Rel-16 paging procedures can be used.

For 4), In case of Earth moving cell, the scheduling of cells provided by the NTN system should be used by the gNB for paging.

For 5) Current WA reads “WA: no need to differentiate a TA that contains NTN cells (fixed and/or moving) from a TA which does not“. The definition of TA that corresponds to a list of NGCI (at least one NGCI) should be left unchanged.

For 6) In the case of GEO and transparent LEO with earth fixed cells, the existing paging mechanism for NTN is enough for R-17. For transparent LEO with earth moving cells, the paging should be enhanced with assistance of UE location.


	Nokia
	For 1, this need to be first discussed and confirmed by RAN2.

For 2 and 3, if the cell ID is mapped to a fix geo-area (CB#18), the exist assistant data for paging IE can be reused. It may need to be clarified about the benefit to use GNSS info vs. current assistant data. 

For 4, it is unclear about the issue to be addressed. A TAC is mapped to a geo area. For earth-moving cell, this area is served by different satellites. From CN perspective, this TAC (area) is always supported by the gNB (e.g. by using different satellites). 

For 5, no need to revert the WA. Also, SA2 agreed “… cells supporting that NR satellite RAT type have to be deployed in TAs different to cells supporting terrestrial access or other satellite accesses.”

For 6, possible enhancement should be allowed. 

	Ericsson
	1) agree with CATT, assuming, roughly speaking the equivalence of beam and cell for NTN.

2) and 3)agree with Nokia, given the requirement also for earth moving beams systems, that cell IDs map to geographically fixed areas.

4) same difficulties to understand as Nokia. Even if we assume that due to some strange area-border effects, TAs are not supported temporarily, we would like to keep CN transparent to it, it is sufficient for the RAN to know the schedule (which it for sure does).

5) there are no TAs containing satellite and non-satellite cells (same as e.g. for NB-IoT).

6) Rel-16 serve as baseline with enhancements to be discussed case by case.

	Qualcomm
	In general, we think the existing paging mechanism over the NG interface can be reused using TAs and mapped cell IDs which correspond to fixed geographic areas. From the perspective of the 5GCN, nothing then changes. From an NG-RAN perspective, if needed (i.e. moving radio cells), mapped cells IDs and TAs provided by the 5GCN for paging can be mapped to corresponding radio cells. Details of how the mapping is performed, including whether SIBs themselves change, are FFS elsewhere. 

With this, it seems too early to make a decision on paging enhancements. On detail:

For 1, agree with Nokia

For 3, GNSS assistance data could be part of how the mapping is done (i.e. if the serving gNB has the GNSS information at release, then obviously GNSS could be an input to the more general mapping referred to above). But this does not necessarily mean that assistance data needs to be changed. Before we decide anything on paging assistance, we should first decide (with RAN2) how the mapping is performed, and what location information the gNB has for the UE. 

For 4, in principle the TAC should map to a geo area from CN and RAN point of view (even with some fluctuation), so not clear why a schedule is needed.  

For 5, actually our understanding is that SA2 has already agreed CRs that allow differentiation of NTN TAs from TN TAs, and even differentiation between TAs served by different constellation types. So we should just align with that. If that is what the proposal means, then it is anyway correct.

For 6, this is for sure the starting point, and as discussed above, whether enhancements are needed depends on the rest of the system operation.



	Intel
	Re 1, agree with CATT

Re 2 and 3, agree with Thales

Re 4, agree with Nokia

Re 5, agree with Nokia

	Huawei
	1) Agree with the majority, we all do not understand why each beam cannot be use to define a cell which will solve the issue 

2-3) Tend to be agree with Nokia and Ericsson. We also wondering if the UE is allowed to send some positioning information to the gNB as example for Privacy … then if this information may assist the CN, why the CN cannot trigger it by himself

4) Some response; the TA are fixed on earth … see the nice figure included by Thales … then you will understand the schedule for the TAI 1 and TA 2

5) let be flexible …

6) let be again flexible … 

	Samsung
	For 1), considering the NTN cell diameter is in the range of 100 km to 1000 km, paging area in recommended cell is still very large. Paging per SSB actually has limit impact to gNB and UE. Currently the UE receives paging in one specific SSB, even the network send paging in all SSB beams in one cell. 

If paging UE in Paging Occasion using specific SSB beam, compared to paging UE using all the SSB beams, it can save the power consumption of satellite and radio resource schedule. It is beneficial for GEO NTN cell and LEO with earth fixed cell. 

For 2) and 3),  UE location is beneficial for LTO with earth moving cell.

For 4), time information associated with TAC is used for paging. Can be used by the CN to find the correct gNB when the CN wants to send paging in a TA.   

For 6), compare to TN network, paging area and users number need to receive the paging are much large. Probably, it is beneficial to provide some means to cope with NTN feature.

	Apple
	We agree with Qualcomm on the usage of reusing existing paging mechanisms using Tas and mapped geographical cell IDs. The details for the case of moving cell ID updates can be FFS.

For 1, 2 and 3, we have the same view as Nokia and Qualcomm. 1 can be first confirmed with RAN2. 2 and 3 can be solved with geographically fixed cell IDs after confirming on the mapping mechanisms. 

Not sure what is going to be achieved with 4 since we feel it reduces the signaling problem from UEs but not the paging issue. 

Reverting 5 would cause differences in behavior between NTN and TN.

Existing paging mechanism for NTN should be a baseline. We will need enhancement.   

	Fraunhofer
	For 1) we agree with Samsung. Paging on specific SSB will save power and therefore is beneficial.

For 2) 3) we agree with Thales that UE location information through LCS could be used as assistance for paging for LEO with moving cells.

For 4) we agree with Samsung that time information associated with the TAC could be used for paging and be used.

For 5) we agree with Thales that the current WA could be left unchanged.

For 6) we agree with CATT that the current paging mechanism could be applied to NTN, but further enhancements might useful for optimization.

	ZTE
	For 1), we agree with CATT, SSB beam based enhancement seems not needed.
For 2) and 3), similar view with Huawei, the UE positioning information to the gNB may be related to the users’ privacy, and it is also pending to RAN2.

For 4), similar view with Nokia, this should be more clarified.

For 6), we think the RA-based paging is enough for current release, however, if the UE location related information could be used properly and could be agreed by RAN2, enhancement could be considered.


Expectation, summary and/or conclusion:  

· All companies expressed some view on the 6 solutions, some was clarified.

· There is no clear support for one or more solutions. 

· Unless some companies want to keep open the discussion, it is propose to ask to proponents to  consolidate their view (cosign) and we keep the status quo of last meeting “Paging enhancements are FFS (e.g. using location information, etc.” .
3.2 Coordination with SA2/RAN2

Question #2: Please provide view on the following proposal: Liaise with SA2 and RAN2 to confirm the assumptions that for moving cells, the UE is supposed to be configured with the geographical area definition of cell IDs. [5] 

	Company
	Comment

	CATT
	This is related to the AI “Network ID Handling”.

I hope we could go for the whole picture before making any decision.

· Why need to define “cell IDs” associated to geographical fixed areas?

· How to define the “cell IDs”?

· Including such kind of “cell ID” in the RRC signalling is used for NG-RAN to perform PLMN selection/AMF selection?

· If the “cell ID” provided by the UE is dependable?

We assume the UEs could be configured with some data base like the “world map”, including the mapping between the PLMN/TAC and the earth fixed area. Base on the GNSS capability, UE could locate itself in the accurate area, and get the corresponding PLMN/TAC info. The selected PLMN should be correct, then NG-RAN just need to do the AMF selection as legacy. 

	Thales
	In order to minimize impact on NG protocols NGCI cells should corresponds to a geographical area and TA to a list of NGCIs. NGCIs could be defined as geographical areas with for example vertices coordinates managed by the NG-RAN and NTN system.

	Nokia
	This is related to CB#18. Whether UE is preconfigured with the information is out of RAN3 scope. 

	Ericsson
	The NG-RAN function to provide ULI, selected PLMN/TAI to the network relies on the ability to map radio resources to a broadcast content from which the UE selects an “access combination” by providing a “pointer” (PLMN index) to it.
This ability is not given in border regions (of PLMNs, of TAs, and in last consequence, given the requirement from SA2, of cells). 
RAN3 needs to consider how this NG-RAN function can still work in an NTN. This function is out of RAN2 scope and used for registration, which is exactly the agenda item where this proposal is made.

	Qualcomm
	We do not believe that configuring UEs with geographical information on fixed (or moving) cells is essential. Any mapping to a fixed cell ID can be performed by a gNB (e.g. based on a UE provided location or based on a gNB determined location). This can avoid the need to standardize fixed cell geographic definitions or support transferring cell geographic data to UEs. Note that there was a solution in SA2 (Solution 12 in TR 23.737) which called for providing geographic cell data to UEs, but it seems this solution cannot be agreed.

	Intel
	We don’t think such LS is needed at the moment

	Huawei
	We need to solve the CB#18 first …

	Samsung
	Related to CB#18. Can wait for the conclusion about cell ID mapping with geographical area.

	Apple
	There is no need to configure UEs with geographical information. A good mapping mechanism on the gNB should be sufficient as Qualcomm has suggested.

	Fraunhofer
	Let’s wait for the outcome of CB#18

	ZTE
	Similar view with majority, this is related to CB#18.


Expectation, summary and/or conclusion:  

· LS are handling in CB#18

Question #3: Please provide view on the following proposal: Liaise with RAN2 to confirm the requirement for the moving cell case, that the UE would need to provide information about the selected cell ID (with Tracking Area and PLMN ID in case of ambiguities) corresponding to UE’s current geographical location.[5] 
	Company
	Comment

	CATT
	See the answer in Q2.

	Thales
	In the case of moving cell, NG-RAN shall be able to map the UE location to the appropriate NGCI and TAI. It may use information acquired through LCS, tracking area update or reported by UE (Cell Id or GNSS).

	Nokia 
	Agree with CATT. This is related to CB#18.

	Ericsson
	The NG-RAN function to provide ULI, selected PLMN/TAI to the network relies on the ability to map radio resources to a broadcast content from which the UE selects an “access combination” by providing a “pointer” (PLMN index) to it.
This ability is not given in border regions (of PLMNs, of TAs, and in last consequence, given the requirement from SA2, of cells). 
RAN3 needs to consider how this NG-RAN function can still work in an NTN. This function is out of RAN2 scope and used for registration, which is exactly the agenda item where this proposal is made.

	Qualcomm
	Agree there is some overlap here with CB#18. Otherwise agree generally with Thales, for example, the UE can provide its location (e.g. based on GNSS) which the gNB can map to a TA and fixed cell ID. We do need to confirm that GNSS/LCS information can be made available to the gNB.

	Intel
	We don’t think such LS is needed at the moment

	Huawei
	We do not necessarily acknowledge the solution, But RAN2 could check at least to progress on CB#18

	Samsung
	Related to CB#18. Can wait for the conclusion about cell ID mapping with geographical area.

	Apple
	Agree with Huawei there is no need of an LS at this moment.  

	Fraunhofer
	Let’s wait for the outcome of CB#18

	ZTE
	Similar view with majority, this is related to CB#18.


Question #4: Please comment the following proposal and if it should be part of the RAN2 LS: Proposal 4: Further discuss the possibility consider multiple TAC for a cell if earth-moving cell ID [6]

	Company
	Comment

	CATT
	Where should we address this issue? In “Network ID handling” or here? Which group should handle this issue? RAN3 or RAN2? 

To our understanding, both of the solutions are feasible:

· The existing mechanism (broadcast only one TAC for a cell per PLMN) is sufficient. No specification work, and fewer system info update. TAU is not always happen for the UEs in the border area of the multiple Tas, as RA may contain the multiple Tas for a UE. Especially when 5GC has the UE location info, the configuration of the RA could be smart enough, this is left to implementation.

· To broadcast multiple TAC for a cell in the border case, could avoid the Ues nearer the border to do the TAU. However, this requires some specification work, and it seems the SI update for the moving cell is more frequently, e.g. one cell may need to update its TA from TA1 to TA1+2, to TA 1+2+3, to TA 2+3, to TA2…..

Above all, we see broadcast one TAC per PLMN for earth moving cell is sufficient, no need to do the “extension”.

	Thales
	RAN3 should align with RAN2 views which is most likely going to support “Soft” TAI update meaning that several TAI are broadcasted per PLMN per cell at the moment the satellite beam is covering several Tas.
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Figure 4: Several TAC per PLMN are broadcast at border of 2 TA



	Nokia
	No. Agree with CATT. It is unclear why need multiple TAC for a cell, at least from RAN3 perspective. 

	Ericsson
	We would need to distinguish discussions on the consequences of moving cells on broadcast content from how the broadcast content maps to identifiers used by NG-RAN in certain functions (like registration and effects on the INITIAL UE MESSAGE message content). 
It is possible to follow principles established so far, that broadcast content does not foresee more than one TAC to be broadcast within a PLMN-IdentityInfo item. On such a border region, I would assume a beam to broadcast, as long as it covers two TAIs to sets of PLMN-IdentityInfo items, but this is a story to be solved in RAN2.

	Qualcomm
	Agree this is probably more like RAN2 decision. In any case we think that restricting a moving cell to one TA is not a good solution as it would effectively create a varying TA coverage area as the cell moves. Stationary Ues could then find that they were constantly moving in and out of different Tas, thereby forcing unnecessary registration updates and confusing PLMN operators and possibly users. However, we are okay with allowing both options (1 TA per cell and multiple Tas per cell). PLMN operators who would like the extra hassle, can then go with the 1 TA option!

	Intel
	Agree with CATT and Nokia

	Huawei
	Well The solution may be not good, but the solution exist … and to know if it possible we should ask to RAN2 … This could be linked to CB#18

	Samsung
	Following RAN2 conclusion.

	Apple
	We are ok with the idea of SoftTAI but it could be an option only at cell border scenarios but agree with Qualcomm this could be a RAN2 decision.

	Fraunhofer
	We agree with Thales and QC that this feature is necessary to avoid unnecessary RAUs.

	ZTE
	Agree with CATT, multiple TAC for a cell may be not needed.


Expectation, summary and/or conclusion:  

· LS are handling in CB#18
4 Conclusion, Recommendations [TBC]

If needed
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