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1 Introduction

CB: # 2002_NTN_NWID
-How to define the inclusion of TAI information in the ULI? 

- Should a location-derived TAI be represented? Should it be obtained from existing IEs or from new IEs?

- Send reply LS to SA2?

-Is there the need for a stage 2 correction to describe mapped cell ID availability only after AS security establishment?

-Capture agreements and provide TPs if agreeable

(Qualcomm - moderator)
Summary of offline disc R3-221068
2 For the Chairman’s Notes

The following requirements for ULI are agreed:

Req1: ULI contains all broadcast TAIs (either single or multiple) in all cases.

Req2: If known, ULI contains the TAI where the UE is geographically located (independent of single/multiple TAI)
Agree R3-221257 (rev of R3-220826) (stage 2)
For stage 3:

A list of TACs is added to ULI as a new optional IE. 
It is FFS whether/how to indicate the location based TAI, and whether to reuse the legacy TAI IE in ULI 
Possible way forward for stage 3 for online discussion:

· Agree stage 3 to introduce TAI list and capture FFS as above (unless it is possible to converge on semantics before end of meeting) – suggest based on R3-220466
· Send LS reply to SA2 e.g. revise 0284 to ask whether it is necessary for the AMF to be aware that the signalled TAC is not location-based, or whether a new IE should be defined
3 Discussion (round 2)

Recapping:

· Option 1: Refs [2,5,10] code this as a new optional IE (also [2] moves it within a NTN specific IE, together with the TAC list)

· Option 2: Refs [4,6,7,9] propose to reuse the legacy TAC IE (although semantics are not aligned)

From the discussion in 4.3, the main issue for the proponents of option 1 is that they cannot see how option 2 can work – we can also note that there are different semantics proposed. 
To help to reach a common understanding, one option is to try to list what actually gets signalled when, according to option 2. This is a table like below:

	Single/multiple TAI
	Location information at RAN
	Legacy TAC (M)
	TAC list (O)

	Single TAI b’cast
	UE is in bcast TAI
	Broadcast TAI = UE location based TAI.
Legacy TAC could be used for reporting.
	Not needed.

	
	UE is in another TAI

	The broadcast TAI should be reported to avoid miss paging.

It seems not necessary to report the UE location based TAI .
	Prefer not to have.

	
	Not known

	The broadcast TAI should be reported to avoid miss paging.
	Prefer not to have.

	Multiple TAI b’cast
	UE is in one of bcast TAIs
	Legacy TAC could be used to indicate the location based TAI.
	Not needed.

	
	UE is in TAI not bcast

	-
	-

	
	Not known
	In [7], we proposed to use it to indicate the best guess TAI.

To move forward, we can try to converge, to ignore the legacy IE when the TAC list is included.
	Should be used anyway.
All broadcast TAIs could be included in this case.


Also to help reach a common understanding, the moderator offers the following considerations to trigger discussion: 

In the moderator’s understanding, both according to SA2 CRs, and in fact our stage 2 draft, the TAI-based location is sent if known. In other words, the AMF is not expecting a random or best guess TAI, either it is known or nothing is sent (or some dummy TAI, which is functionally equivalent – this option was even discussed in SA2), as otherwise such signalling has no added value. Also, this location TAI is not necessarily contained in the SIB, but the AMF should always know precisely what is the broadcast TAI (single or multiple).

Q2-1: Please outline which options are acceptable. Also feel free to comment / rebut the statement above. For proponents of option 2, it may be helpful if they could fill in the above table (feel free to create multiple tables) as this impacts functionality and of course semantics.
	Company
	Comment

	Ericsson
	We tend to disagree. It would seem very strange to report “all or nothing” from the RAN – that would definitely not help at all the AMF. And the reported TAI is definitely not random. We agree that the AMF should always know precisely the broadcast TAI(s), none the less SA2 asked RAN3 to report all TAIs none the less. If there is strong disagreement with this arrangement we should let SA2 know, although it might be too late now.

	Huawei
	We share the same understanding with moderator, especially the following “In other words, the AMF is not expecting a random or best guess TAI, either it is known or nothing is sent”. We do believe, the TAI based on UE location should only be sent to AMF when accurate UE location information can be obtained (This is basically after AS security). Note that, the use of this TAI is to refine/correct the mistake made when no accurate location information can be obtained. For example, to see whether the UE is actually in the forbidden area/non-allowed area, but were allowed to be accessed to the network at initial access. So, it makes no sense to send another unsure location information to the AMF… The only time this TAI is sent is when NG-RAN assure the location is accurately known. Again, we want to make it clear that: we do not really care about how to add it! There are definitely more than one way to achieve this. Currently we see a reason way in [2] and [5], so we support option 1. If other companies can construct a workable way by option 2, we will also support that. Just please ensure the abovementioned point can be achieved. We also kindly remind that this is the final time we have a TU allocated for NR NTN, we do hope we can have a converged solution. 

	Thales
	This TAI is sent when NG-RAN knows UE location.
If NG-RAN doesn’t know the UE location, how can it select the appropriate TAI especially for radio cell (beam) covering several countries) ? 

	Qualcomm
	Response to Ericsson: it is not all or nothing; RAN always reports broadcast TAI(s); and in addition it may (if known) provide the TAI the UE is located in. This is verbatim from 23.501. There are good reasons for this. What we are trying to do is actually to implement exactly what 23.501 requests.
Response to Thales: Indeed, that is exactly why when receiving an extra TAI (i.e. not just the broadcast list, or single broadcast TAI), the AMF should be clear whether this is location-based or not. In the various implementations of option 2, this is always clear.

Like Huawei, we would like to state: we really don’t have any issue about the signalling detail but we care about the functionality. If anyone can show how this works in option 2 e.g. by filling in the moderator’s table, or providing semantics that do address the SA2 text, we would be very happy.

	ZTE
	Share the view with Huawei and Qualcomm, fine with the moderator’s considerations.

	CATT
	We prefer the option 2, and tried to fill the tabular as above.
Simply summary for the tabular as above:

· For Single TAI b’cast case,  it’s sufficient to report the broadcast TAI, the UE location based TAI (if different with the broadcast in hard TAC deployment) is not necessary to report.
· For Multiple TAI b’cast, if UE location is known, the single TAI should be reported, else the whole broadcast list should be reported. We understand the scenario UE is not in the broadcast TAI list is not true.
Above all, the new TAI list only applies when multiple TAIs are broadcast and gNB could not determine which TAI UE is currently located. For the other cases, the legacy TAI could be used to indicate the only one TAI for the UE.

	Nokia
	We understand the intention is to provide an indication to AMF, indicating whether the legacy TAI IE includes a value based on UE’s location, but we are wondering whether the AMF already know it implicitly. 
The establishment of AS security is triggered by the information (e.g. security key) received from AMF, so AMF can know when the AS security is established. Before the AS security is established, AMF can know the TAI is not based on the UE’s location. So the question is whether there is a scenario that the AS security is established but the gNB does not have the UE location info. If this does not exist, then AMF can know whether the TAI is based on UE location or not, based on whether the AS security is established or not. 

	China Telecom
	We agree that AMF can know when AS security is established. NG-RAN may also include a reserved value indicating that TAI is not based on the UE’s location.

	Qualcomm 2
	Regarding CATT, it is useful to have the table and the summary. But this shows several issues. First the full broadcast TAI must always be reported, see SA2 text and our own stage 2 draft. Second,in all cases, the case of location TAI not in broadcast is possible and useful and was even discussed in SA2 (including in multi-TA). The proposal as described is clearly different from what SA2 agreed; and we should not be re-opening this functionality.
This also shows that the understanding from the proponents of “legacy IE” is not consistent. But we need a clear standard.
Regarding Nokia’s view: we agree that this is possible, but it is a bit strange. It is quite possible even after AS security is set that the gNB does not immediately acquire location before ULI is sent depending on exact implementations. Also this is definitely not very forward compatible.
Regarding CT’s view of using a reserved value; actually we mentioned this option and and in fact that was discussed in SA2. The main issue is the added complication of different reserved values in RAN sharing. If we go this way, then it should be captured in stage 2 for sure, it cannot be done silently.


	Moderator’s summary: The discussion has not converged , and there seems to be also different flavours of option 2 (i.e. how the stage 3 works if the legacy TAI IE is used).


4 Discussion (round 1)
Note for the purists: TAC and TAI are used below somewhat randomly, please ignore any discrepancies until we deal with stage 3 TPs 😊 

4.1 Signalling of TAI information in ULI: general understanding

RAN3 has received an LS from SA2 [1] informing that it has agreed an overall solution containing both solutions C and D (as previously discussed).

For our discussion, the most useful item from SA2 is probably the description provided in S2-2109097 (CR to 23.501) which is copied below, with the text highlighted being the most pertinent:

	4.1.1.1 5.4.11.X 
Tracking Area handling for NR satellite access

Editor’s note: References to RAN TSs are needed after RAN WGs have further progressed their work on TA handling in NTN.

In case of NR satellite access with moving cells, in order to ensure that each TA is earth-stationary even if the radio cells are moving across the earth’s surface, the NG-RAN may change the TAC values that are broadcast in a cell’s system information as the cell moves, as described in TS 38.XXX. 

NG-RAN may broadcast a single TAC per PLMN and cell and change that TAC value as the cell moves. Alternatively, the NG-RAN may broadcast more than one TAC for a PLMN and add or remove TAC values as the cell moves. The NG-RAN provides either the single broadcast TAI or all broadcast TAIs to the AMF as part of the ULI, whenever the ULI is included in the NGAP message as described in TS 38.413 [34]. The NG-RAN indicates, if known, also the TAI where the UE is geographically located. 
NOTE:
The AMF may take the TAI where the UE is geographically located into account to generate a suitable Registration Area for the UE. 



The moderator would like to check that there is a common understanding of the SA2 requirement:

Req1: ULI contains all broadcast TAIs (either single or multiple) in all cases.

Req2: If known, ULI contains the TAI where the UE is geographically located.

The moderator would also note that Req2 does not depend on Req1, i.e., in case of moving cell with single cell TAC broadcast, it is still possible and/or useful to identify the TAI where the UE is geographically located

Q1: Do you agree with the above requirements, and also that Req2 is not dependent on Req1?

	Company
	Comment

	Ericsson
	Agree

	Nokia
	Agree

	CATT
	Agree

	Thales
	Agree

	Samsung
	Agree

	China Telecom
	Agree

	Qualcomm
	Agree

	ZTE
	Agree

	Huawei
	Agree


	Moderator’s summary: There is a common understanding of the requirements for ULI design i.e.

Req1: ULI contains all broadcast TAIs (either single or multiple) in all cases.

Req2: If known, ULI contains the TAI where the UE is geographically located (independent of single/multiple TAI)


4.2 Signalling of TAI information in ULI: multiple TAI

Following Req1, it seems that ULI should contain an optional list of TACs.

Considering the signalling proposals provided [2,4,5,67,9,10], they all include a full list of TAIs as a new IE in ULI.

As far as the moderator can recall, in all cases except one, there is no attempt to use the legacy IE as part of the group of TAIs broadcast – although this is briefly discussed in [2] as an option. One significant difference is that [2] proposes to have this within a NTN specific IE, but we can consider this in the next level of detail as it is linked to how the location-based TAI is handled.

In [7], there is an attempt to combine legacy with the additional list, and the legacy IE is that with highest probability of location. But this seems anyway incomplete since the location-based TAI may not be in the broadcast TAI group (we revisit this in the next section).

It may therefore be possible to try to agree this point, since almost all proposals align, and so the moderator would like to propose the following:

Proposal 1: A list of TACs is added to ULI as a new optional IE (exact structure and level FFS).

Q2: Do you agree with Proposal 1? 

	Company
	Comment

	Ericsson
	Agree

	Nokia
	Agree

	CATT
	Agree
In [7], actually, there’s no link between location based TAI and broadcast TAI list.  Refer to the Semantics description new added for the existing TAI IE in [7]:
TAI where the UE is currently located. If the serving cell of the UE covers more than one TAI, and NG-RAN could not decide which one the UE currently locates in, this TAI may indicate the TAI with the highest probability, and the other possible TAI(s) are filled in the Additional TAI List IE.

	Thales
	Agree

	Samsung
	Agree

	China Telecom
	Agree

	Qualcomm
	Agree.

	ZTE
	Agree

	Huawei
	Agree


	Moderator’s summary: It is agreed to add a list of TACs to ULI as a new optional IE (exact structure and level FFS).


4.3 Signalling of TAI information in ULI: location-based TAI

For this there are two main options, whether to attempt to reuse the legacy TAC or not:

· Option 1: Refs [2,5,10] code this as a new optional IE (also [2] moves it within a NTN specific IE, together with the TAC list)

· Option 2: Refs [4,6,7,9] propose to reuse the legacy TAC IE (although semantics are not aligned)

In the first option, the new IE carries the location information if present. The legacy IE could still be used for the single TAC broadcast case, but even this is not necessary. Note that [2] forks this completely, either the legacy IE is used and we have legacy handling, or a NTN-specific set is used with optional location-based TAI and any number of broadcast TACs.

In the second approach:

· Refs [4,6] state that the legacy TAI can be used to indicate the location-based TAI, [6] states that this is always the case for NTN (in semantics)

· Ref [7] has semantics that tie this to >1 TAC broadcast and NG-RAN could not decide which one is the location TAI. But this approach seems problematic since (1) it implies that the location-based TAI is always broadcast, which is not correct, and (2) AMF cannot know whether or not this TAI is location-based and indeed which TAIs are broadcast (bearing also in mind that it might be needed for single TAI broadcast)

· Ref [9] does not have any new semantics for the location-based TAI, so it seems that the AMF assumes that this is contained in the legacy IE.

From the moderator’s perspective, both options are possible in theory provided all signalling scenarios are covered. This seems fine with the first option. For the second option, one point to check is the requirement to indicate the TAI where the UE is geographically located – which applies “if known”. However, if the legacy IE is used (which is mandatory), the AMF cannot know whether the signalled TAI is based on location or not, and so what use to make of it. It may also be useful to clarify if this also operates in case of single TAC and moving cell.

Q3: Please state your preference in terms of option 1 and option 2 (reuse or legacy IE). Please explain this preference and if possible address / comment on the issues mentioned above. 

	Company
	Comment

	Ericsson
	Option 2 seems preferable. W.r.t. “AMF cannot know whether the signaled TAI is based on location or not”, we already discussed and ruled out any indication (explicit or implicit) of a “degree of confidence etc.” on the supplied information. In other words, the current consensus seems to be that the gNB always provides the “best guess” to the AMF. In general, the AMF should trust the RAN-supplied information more than the UE-supplied information.

	Nokia
	Option 2. 

If UE cannot send the un-protected UE location info (per SA3 LS), then gNB may not know the UE location info before the AS security is activated. AMF may also know when the AS security is activated. So the AMF may know whether the legacy TAI IE is based on the UE location info.  

	CATT
	Option 2

Agree with Ericsson that AMF does not necessary to know if the reported TAC is location based or not.

For the option 2, the existing TAI could be used to indicate:

· The single TAI the cell is broadcasting;

· Or the single TAI gNB selected according to the UE location;
· Or the one of the TAI broadcast list, according to implementation, gNB could provide the one with biggest possibility the UE is currently located. (proposed in [7] ,this is a bit different with the other contributions)
Anyway, we can further discuss and align the IE coding and semantics description.

	Samsung
	Both are fine. Slightly prefer the option 2. 

	China Telecom
	Option 2

Share similar view with CATT.

	Qualcomm
	Option 1 is preferred – this is simplest and  cleanest (e.g. the a new optional IE is not included when the TAI where the UE is geographically located cannot be determined).

Option 2 is more complex and not preferred. E.G. if the TAI where the UE is geographically located cannot be determined, the legacy TAC IE (which is mandatory) would still have to be included and maybe set to a special reserved value to indicate no TAC was available. Then there will be complications where PLMNs with RAN sharing use different reserved values, which will affect N2 and maybe Xn. Some of the other alternatives above introduce further complexity and maybe new error cases.

	ZTE
	Prefer Option 1 which is more straightforward.
Share the view with Qualcomm.

	Huawei
	We prefer option 1.  In theory, both options are fine. However, please note that, the exist legacy TAI is mandatory. An ideal and clean way is we figure out a method that AMF will receive the single TAI (the one UE is geographically located) only when the UE location is known by AMF (basically means after AS security). In other word, we don’t expect AMF to receive any kind of redundant TAI information which may cause confusion. To satisfy this, there are in fact also two methods. The first method is using option 1, and we add semantic description to the legacy TAI stating that it will be ignored when the new TAI list IE exist (The presence of TAI list IE means it is a NTN scenario), and we introduce a new optional IE to represent the one where the UE is located. Alternatively, if we use option 2 to reuse the legacy TAI, a new indicator IE may also needed. For example, the presence of the indicator means we should ignore the legacy TAI. There could be also other ways… 

By reading through the paper, however, I found no contribution which reuse the legacy TAI can ensure the abovementioned requirement. Hence, we prefer option 1.  More specifically, we prefer contribution [2] and [5]


	Moderator’s summary: Four companies prefer option 1, one slightly prefers option 1, and three prefer option 2, so no consensus at this point.


4.4 Stage 2 text

In [8], it is proposed to add the following text in stage 2:

When a cell broadcast multiple TACs for a PLMN, the gNB may report all broadcasted TACs of the selected PLMN to the AMF as part of ULI. In case the gNB knows the UE’s location information, the gNB may determine the TAI the UE is currently located and provide that TAI (if known) to AMF as part of ULI.
The moderator would like to ask if companies support such an inclusion and/or if there are any comments or suggestions on the text.

Q4: Do you agree with the above stage 2 proposal? Any comments / suggestions?

	Company
	Comment

	Ericsson
	Agree

	Nokia
	Agree

	CATT
	Agree

	Thales
	Agree

	Samsung
	Agree

	China Telecom
	Agree

	Qualcomm
	The text does not fully align with the Q1 agreement, and also “may” is a bit strange here since this is in NTN, plus there is no need for “if known” when there are already two qualifiers for sending the location-based TAI (if the location is known / may determine). Suggest a simpler version:

The gNB reports the broadcasted TAC (single or multiple) of the selected PLMN to the AMF as part of ULI. In case the gNB knows the UE’s location information, the gNB may determine the TAI the UE is currently located in and provide that TAI to the AMF as part of ULI.

	ZTE
	Agree the stage 2 proposal with QC’s modification.

	Huawei
	Agree QC.


	Moderator’s summary: The general principle is agreeable. We need to check if the revision provided by Qualcomm is agreeable, e.g. via a revision of [8].


4.5 Other issues

Please feel free to add any issues or aspects missing from the above, if need be they can be taken up in a second round.

	Company
	Comment

	
	

	
	

	
	


5 Conclusion, Recommendations [if needed]

If needed
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�I guess this is only happened for hard TAC case.





E.g.,  the cell broadcast TAI 1, but it currently covers TAI 1 + 2, UE is physically located in TAI 2 and access to this cell (UE reads TAI 1 from the SI).





To make alignment between UE and NW, to avoid miss paging paging, the TAI 1 shall be reported to CN.





TAI 2 could be reported also, but not necessary.


�gNB does not need to know where the UE is located, it just knows the UE is in the cell, and the cell broadcasts a single TAC, that’s enough.


�In soft TAC case,


The cell should always broadcast all the TAIs it currently covers.





Thus the scenario should be clarified,





