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1 Introduction

CB: # 36_NTN_RAU_Paging

++ Suggested guidelines/topics for discussion from Chair (looking at possible consensus):

+ Fixed TAC and RANAC for fixed and moving cells? (possible agreement/WA?)

+ Merge relevant discussion from 4687:

+ - Current RAU/paging functionality etc. is applicable; necessary enhancements are not precluded? (possible agreement)

+ - Paging should not require GNSS in UEs? (possible agreement/WA?)

+ Possible enhancements: paging with per-SSB beam info? UE-location-based paging? Others?

+ st2/st3 TP?

 (SS - moderator)

Summary of offline disc R3-205492
2 For the Chairman’s Notes

Propose to capture the following:
1. A tracking area corresponds to a fixed geographical area is agreed for earth fixed and moving cells. How to support fixed TA is FFS. How to define RANAC is FFS.
2. Taking the existing paging mechanism as the baseline. Paging enhancement, e.g. using location information, or using beam information, is FFS.
3. Taking the existing registration mechanism as baseline. Further discussion and coordination with SA2/RAN2 are needed. 

3 Discussion

Registration Update and Paging Handling is included as one objective in Rel-17 NR_NTN_Solutions WI. And below issues are summarized for all the related submitted contributions from different companies. We need continue to have a discussion for the clear consensus.
3.1 Fixed RANAC for earth fixed and moving cells.

In [2], it is proposed to confirm the fixed TA assumption as agreement since it is a good choice for UE power saving.  The corresponding CR is provided in [3]. 

Proposal 1: Capture the fixed RANAC for Earth fixed and moving cells.
If a company has different view on the above proposal, input in the following is appreciated. Companies are invited to provide the comments on the CR in [3].

	Company
	Comment

	ZTE
	Are you talking about TA or RANAC or both?  Will Inactive state be supported?
[3] has lots of stuff related to RAN2, or may duplicate with parallel RAN2 CR.

We tend to start with minimum texts based on RAN3 agreement.  

	CATT
	It might be too early to agree with the sentence “A tracking area of a NTN is fixed on earth” as it seemingly easy to be interpreted as “one NTN cell can belongs to multiple TAs per PLMN”, which is not a good enhancement. We may work out with a solution first.
The case with RANA, if exists, should be similar.

	Nokia
	We can agree with the WA that Tracking Area is fixed to a geographical area on earth, for both earth moving cell and earth fixed cell. 

	Intel
	Agree that Tracking Area is fixed to a geographical area

	Samsung
	Fixed TA can be agreed.

Fixed RANAC is for inactive state UE. Generally we think the situation is similar with TA. But we can follow the agreement from RAN2.

	Ericsson
	Did we study RRC_INACTIVE impacts sufficiently during the Study Item? Uncomfortable to make or agree on any statement at the moment.

	Thales
	The assumption of Earth fixed tracking area has been decided in RAN#86. There is no need to revisit this assumption.

	Huawei
	We would like to capture as agreement in stage 2, the recommendation of the Study that TA is fix on ground. 

RANAC is not part of this agreement, could be discussed later.
See the text proposal in R3-204963

	Qualcomm
	We agree with earth fixed TAs. Radio cells can be moving or fixed – temporarily fixed for LEO (e.g. a few minutes) or long term fixed (days-weeks-months) for GEO. How RANAC fits into this may perhaps not be highest priority.

	NEC
	We agree that “a tracking area corresponds to a fixed geographical area.”, as mentioned in TR 38.821.

Whether a RANAC is also fixed to a geographical area that needs to be discussed. 

	Fraunhofer IIS/HHI
	Agree.
While TAs are used in RRC idle state RANAC is used in RRC inactive state. We don't see any reason why handling between TA and RANAC should be treated differently.


Moderator’s summary:
8 companies commented assumption of fixed TA can be turn into agreement. One company preferred to turn it into WA. It is suggested to turn it into agreement. How to support fixed TA, e.g. broadcasting multiple TAs or single TA, can be further discussed. For RANAC, 3 companies expressed the view that the handling for RANAC should be same as TAC, but more companies commented that RANAC need further discussion.
1. A tracking area corresponds to a fixed geographical area is agreed for earth fixed and moving cells. How to support fixed TA is FFS. How to define RANAC is FFS.
Phase 2: Do we need to capture the agreement 1 in stage 2 TS, as proposed in R3-204963?
	Company
	Comment

	
	


3.2 Paging enhancement
In [4], it was proposed that it is beneficial for sending the recommended ssb beam to the NG-RAN since UE is always covered by only specific ssb beam(s) in NTN cell. It is proposed to page UE with per-SSB beam as one paging enhancement solution in NTN cell. The corresponding CR is provided in [5].
In [6], it is proposed to location based paging should be supported in NTN Rel-17. NG-RAN determines whether to page the UE, or page the UE in which cell(s) according to the UE location info.

In [7], it is proposed to agree on paging solutions that do not require GNSS capability as baseline.
Companies are invited to provide your views on the paging enhancement and the corresponding CR in [5].

	Company
	Comment

	ZTE
	We support the scenario that does not require GNSS capability.

We believe all existing paging methods can be reused as much as possible.

For ssb beam of NTN, we do not have such definition during SID. What is the difference between ssb beam and satellite beam?

	CATT
	For [7], we agree that the paging solution without any location information can be the baseline, even though the UEs are all assumed to have GNSS capability.

For [4][5], no. We don’t think it is a good idea to let the 5GC knows and controls what SSB beam to do what thing.

For [6], location-based solution is a much better approach.

	Nokia
	We support to also consider the UE without GNSS. 
For SSB beam based paging, this should be discussed in RAN2. 

For location based paging, this may be performed in CN without impact to RAN3. 
In addition, RAN3 may need to wait for SA2/RAN2 decision. The impact to RAN3 is small. 

	Intel
	NOTE: the question about GNSS also appears in 34_NTN_nwID_handling.
Is this in RAN3 scope?

	Samsung
	We do have discuss the the relation between SSB beam and satellite beam in SI stage, below is extracted from the TR 38.821:

 A satellite beam can consist of one or more SSB beams. One cell (PCI) can have maximum of L SSB beams, where L can be 4, 8 or 64 depending on the band.
Also refer to the section 7.3 in TR 38.821 for more detail.

In [4], it shows benefits of per SSB beam paging in one cell for the static UE. 

	Ericsson
	We don’t understand this satellite ssb beam discussion. For the purpose of RAN3 work, and this includes the Xn management procedures, no satellit ssb beam aspect needs to be discussed.

All paging optimization features specified in pre-Rel-17 seem to be usable for NTN work as well.

Support of all network functions w/o GNSS support should be base-line.

	Thales
	Paging may take place per SSB beam or per multiple SSB beams (e.g. cells). This may have some RAN2 impact.

UE paging should be supported either using the location provided by the UE or determined by the network (through network based UE positioning).

	Huawei
	The principle to re-use existing paging functions is fine.

The support of GNSS capability should be considered to improve the paging strategy.

On NTN SSB beam further clarification are needed, e.g. why the beam should be visible from RAN and why each beam is not able to generate “a legacy cell”? What is the benefit to make this beam visible?

	Qualcomm
	For sure existing functionality is a baseline and should be supported.

In addition, we think location based paging should be used – based on last known location information for the UE (e.g. a virtual cell, location coordinates or a previous cell coverage area). This does not necessarily require GNSS capability in a UE. It just requires that an NG-RAN or 5GCN can map a current coverage area to a location area in some form. More exact location (e.g. by the UE using GNSS or by an NG-RAN) is not ruled out and would help – but is not mandatory. Other methods (e.g. based on a previous SSB beam) do not seem reliable – e.g. one hour after the UE was last active.

	NEC
	We agree that, in general, existing paging methods could be re-used as much as possible.


	Fraunhofer IIS/HHI
	Agree on SSB beam paging for GEO (might be useful).

In our opinion, Paging shall be possible also w/o GNSS capabilities.


Moderator’s summary:
Companies agree that existing paging mechanism is the baseline. For the paging enhancement using location, or using beam information, more discussion is needed and may need to wait for other group’s decision. So propose to leave it open. Continue discussion based on contribution driven.
2. Taking the existing paging mechanism as the baseline. Paging enhancement, e.g. using location information, or using beam information, is FFS.
3.3 Registration 
In [1], it is proposed there is no need to enhance UE registration with below two proposals: 

· If the UE position info is available via GNSS, UE may use it for (updated) registration towards 5GC. 

· If the UE terrestrially camped cell info is available, UE may use it for (updated) registration towards 5GC.

In [7] it is proposed RAN3 to decide whether the previously introduced solutions for TAC/TAI of multiple TAIs and/or periodic registration area update are valid solutions or need further study in coordination with RAN2.

Companies are invited to provide your views on the registration solutions.

	Company
	Comment

	ZTE
	We believe the existing RA procedure can be reused as much as possible.

UE needs internal mapping function between TA and location/position.

	CATT
	For [1], it seems too early to make any decision. Generally speaking, we appreciate the solution to contain the GNSS information, while we don’t think containing the “camped TN cell” is a good idea as it is much complex and needs TN-NTN tight cooperation (but it does work anyhow).

For [7], broadcasting multiple TAI per PLMN per cell is a feasible solution to prevent the “periodical RAU”, but severe Uu paging load imbalance will be incurred. Considering the fact that broadcasting only one TAI per PLMN per cell can also work well to prevent the “periodical RAU” based on proper implementation (no need to change any 3GPP specs unless we want some further optimisation) and the paging load is not even higher, we prefer not to adopt any optimisation on TAIs.

Some detail analysis can be seen in R2-1912158 “Paging Load in Two Sub-options of Fixed TA”.

	Nokia
	The existing Registration procedure should be reused. There may be no impact to RAN3. Also, this may need to wait for SA2 decision.

	Intel
	Is this in RAN3 scope?

	Samsung
	Prefer to wait for SA2 decision.

	Ericsson
	As stated in other discussions, GNSS-less mechanisms should be baseline, it is assumed that cell-level information and selected PLMN information is available at Registration (if this is about Registration?). Apart from that I don’t see why we discuss this in RAN3.

	Thales
	The solution of broadcasting multiple TAIs during a certain period of time is valid and should be considered for the normative work

Registration may use either the UE location as provided by UE (GNSS receiver) or by the network (network based positioning) or the cell Id / time on which the UE is camped (especially for permanent or temporary Earth fixed cells)

	Huawei
	Both aspect need progress in RAN2.

RAN3 should also consider the problem of the registration see the discussion related to the LS to SA2.

	Qualcomm
	The new aspect of Registration with 5G satellite access is that a UE could sometimes access a 5GCN in a different country than the UE. That requires new support – so blindly going with existing Registration and making assumptions about lack of precise location capability are premature. What is needed is a comprehensive proposal – maybe for RAN2, RAN3 and SA2. Maybe that will lead to only a small new impact (or even none in RAN3) and no need for GNSS -  but we don’t know that yet.

	NEC
	Agree with Nokia and Samsung. Prefer to wait for SA2 decision.

	Fraunhofer IIS/HHI
	We agree with Thales


Moderator’s summary:
3 companies commented existing registration can be re-used. One company commented it is premature to make decision on the existing registration. 3 companies commented to wait for SA2 decision on the registration procedure. It is proposed to take the existing registration as the baseline.  Enhancement is FFS and may need coordination with SA2/RAN2.
3. Taking the existing registration mechanism as baseline. Further discussion and coordination with SA2/RAN2 are needed. 
4 Conclusion, Recommendations [if needed]

If needed
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