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1 Introduction

CB: # 78_NTN_NW_IDhandling

- (QC)

In NTN with earth-moving cells, mapped CGIs are generally used in NGAP unless otherwise stated.

In case either mapped or broadcast CGIs may be used in a specific procedure, add an optional indicator to signal which type of ID is used.

- (Nok)

The cell ID used in ULI, Paging Optimization, and Area of Interest is the “Mapped” cell ID;

The cell ID used in other cases is the “Uu” cell ID. FFS for the cell ID used in RNA.

- (E///)

Confirm that there is no stage 3 specification work need w.r.t. Target Cell Global ID IE contained in the XnAP HANDOVER REQUEST message. Consider the TP provided for TS 38.300.

Confirm that for NT cells, serving peer gNBs do not exchange served cell information within the List of Served Cells NR IE on XnAP.

- (HW)

For moving NTN cells, the Cell ID used over Uu should be a Cell ID selected in the set of the CGI fixed on Earth covered during the movement of the NTN beam. The Cell ID selected on Uu should not change during overall move of the NTN beam.

The Cell ID used on Uu is provided by OAM to the CU and the DU of the gNB. The mapping of the Cell ID used on Uu on CGI should be available in the CU and the DU

NG-RAN shall get UE location at least in terrestrial cell granularity when needed, e.g. not only at registration.

Discuss whether to apply V2X-like Zone definition is appropriated for the mapping of cell IDs used on Uu and fixed Earth CGI. The solution is pending to RAN2.

- (CMCC)

To actually use “fixed cell ID,” gNB needs to acquire UE location information to build the relationship between two types of cell ID.

RAN node maps the center of the serving cell for the UE to a geographical fixed Cell ID and provides it to AMF. 

paging or handover procedure is related to “Uu” cell ID, not the “Virtual” cell ID.

- (CATT)

For NGAP Initial UE Message, NG-RAN node should still include only one “mapped CGI” as ULI. How to determine what CGI to include is up to implementation if the NG-RAN node cannot determine what “mapped cell” the UE is currently located in.

- Chair: work on st2 description for mapping – seems mapping can be configured/OAM and mapped CGIs could be generally used? Whether to mention specific cases? Whether to mention exchange over Xn? No or FFS st3 impact?

(QC - moderator)

Summary of offline disc R3-212697
2 For the Chairman’s Notes

Propose the following:
Work on a TP for TS 38.300 using R3-211896 as basis and merging with content from R3-212109
[merge should include appropriate FFSs including on how the nodes are able to identify the target cell in handover signalling]

Propose to capture the following as agreements:

Mapped CGIs are used in ULI, AoI, Paging Optimization, PWS.

Positioning information at least at TN cell granularity is required for CGI mapping. Details of acquisition of the information by the RAN are treated in RAN2, and RAN3 can continue to provide issues / requirements via LS traffic. 

NTN impacts from CGI mapping to F1 are considered low priority in rel-17.

Mapping details (including mapped cell configuration, and mapping of UE location to mapped cell) are a matter of implementation / configuration.

Open issues:

FFS on setting of CGI to mapped/Uu cell in other messages including handover signalling messages, if applicable, and in case neither is precluded, how nodes identify the type of CGI
No consensus reached on a proposal that “For moving NTN cells, the Cell ID used over Uu should be a Cell ID selected in the set of the CGI fixed on Earth covered during the movement of the NTN beam. “
3 Discussion

There are a number of aspects and proposals brought up, for convenience these are grouped as below:

· Usage of mapped CGIs in NG-RAN procedures and signalling

· Enablers for mapping (positioning acquisition)

· Other mapping aspects

3.1 Usage of mapped CGIs in NG-RAN procedures and signalling

In [1] there is an analysis of NG functions / procedures, ending with the following proposal 

Proposal 1[1]: In NTN with earth-moving cells, mapped CGIs are generally used in NGAP unless otherwise stated.

Proposal 2[1]: In case either mapped or broadcast CGIs may be used in a specific procedure, add an optional indicator to signal which type of ID is used.

[2] does a similar analysis, identifying the following uses

· Target Cell ID in HO

· UE History

· Paging optimization

· Area of Interest

· RRC Inactive (RNA)

Concluding that:

Proposal 1[2]: RAN3 agree following:

 * the cell ID used in ULI, Paging Optimization, and Area of Interest is the “Mapped” cell ID.

 * the cell ID used in other cases is the “Uu” cell ID. FFS for the cell ID used in RNA.

It also provides a stage 2 TP (section 16.x.5) which is effectively P1.

 While [3] focusses on aspects also related to handover and cell relations, some of which may also be treated in other CBs. Its proposals are:

Proposal 1:
Confirm, that there is no stage 3 specification work need w.r.t. Target Cell Global ID IE contained in the XnAP HANDOVER REQUEST message. Consider the TP in Annex A for the BL CR for TS 38.300.

Proposal 2:
Confirm, that for NT cells, serving peer gNBs do not exchange served cell information within the List of Served Cells NR IE on XnAP.

It also includes a stage 2 TP containing P1. P1 rests on the basis “that it is safe to assume that the Target Cell Global ID is able to identify the actual target cell, irrespective of whether it represents a geo-fixed area or the actual broadcast cell ID, as long as the target gNB can distinguish the content of the Target Cell Global ID e.g. based on the cell ID numeric ranges or by a data base look-up”.

P2 seems to fall under the topic of cell relations, hence it is proposed to leave this discussion to CB#79.

Finally, [5] proposes (P3) that paging or handover procedure is related to “Uu” cell ID, not the “Virtual” cell ID. We should note however that paging had previously been discussed at the last meeting, and an agreement was taken. In our understanding, cell lists in paging optimization cannot be interpreted as Uu cells since there is no timing information attached to cell recommendations. 

A possible way forward could consist of the following:

· Identify functions where mapped CGIs are always used – these for now could include ULI, AoI, Paging Optimization, PWS

· For handover signalling, assume that the nature of the target is either configured or can be deduced from the ID itself

· Other uses FFS (but handover approach could also apply)

· Possible merge of TPs in [2] and [3] to represent above (section 16.x.5) only

Please provide any view / comments on this topic and the proposal in bold below:

	Company
	Comment

	Thales
	Agree to work on a merge of the TPs provided in [2] and [3]

	Nokia
	The 1st bullet is ok. 

The 2nd bullet may have issue. In case the HO msg includes a mapped cell ID, it may be difficult to identity the target “Uu” cell, since it is possible that part of more than 1 “Uu” cell (e.g. east of Uu cell#1 and west of Uu cell#2)  are mapped to the same “mapped” cell ID. In addition, for mobility between TN and NTN, the TN gNB may not have the “mapped” cell ID and have to use the Uu cell ID. So it may better to use the “Uu” cell ID.

The 3rd bullet is ok. 

The 4th bullet is ok.



	CATT
	Similar view as Nokia.

	Samsung
	Agree to work on a merge of the TPs provided in [2] and [3], and for the 2nd bullet, it may better to use the “Uu” cell ID.

	Ericsson
	fine with merging proposal

On using “mapped” or “physical” cell ID for Handover, I guess the ultimate requirement is that the approach shall work. If the cell ID only serves for identifying a node, “mapped” cell ID is sufficient. If the “mapped” cell ID is sufficient to identify the “physical” cell, it should be also ok. Standard should leave this open

	China Telecom
	Agree to work on a merge of the TPs provided in [2] and [3]，and share similar view as Nokia, for the 2nd bullet, it may better to use the “Uu” cell ID.

	Qualcomm
	Agree the proposals. We note that distinguishing mapped from unmapped cell IDs may be fairly easy. Due to their very large size, there are unlikely to be many unmapped (Uu) cell IDs compared to IDs for smaller mapped cells. Therefore a small range of cell IDs can be reserved for unmapped (Uu) cell IDs, or they can indicated by a reserved bit – and defined by each network operator.

	Huawei
	In general we are fine with the approach and we can progress on [2, 3] merger for Stage 2 on fact that the mapped CGI is always used. 

We would prefer FFS for the Uu Cell Id usage. As example if the Uu Cell Id is one of the CGI fixed on earth related to the beam and the CGI are exchange over Xn there is no issue for the Handover provide the Uu Cell ID and the target gNB re-associate the good Earth fix CGI to the UE transparently …

We prefer to specify the Uu cell ID application after it definition, if needed.

	ZTE
	Agree to merge the TPs in [2] and [3].

	CMCC
	Agree to work on a merge of the TPs provided in [2] and [3]. We think the usage of “Uu” cell ID and mapped cell ID needs further discussion.


Moderator’s summary: In general companies are fine to move ahead with identifying functions / procedures where mapped cell ID is used (e.g. as in the first bullet, and also [2]). For handover signalling , it seems companies need more time; one option is to adopt the text in [3] for 16.x.5 with an FFS on (“whether this  identification is based on standards or configuration needs further discussion”). In summary, it seems reasonable to merge [2] and [3] with any appropriate changes.
3.2 Enablers for mapping (positioning acquisition)

We assume that the need for positioning acquisition (P1 of [5]) in being considered as part of the LS exchanges (see CB#4). Similarly, P3 in [4] (“NG-RAN shall get UE location at least in terrestrial cell granularity when needed e.g. not only at registration”) seems consensual and mostly handled elsewhere.

Then we have the following additional aspect from [4]:

Proposal 4:
RAN3 to discuss whether to apply V2X-like Zone definition is appropriated for the mapping of cell IDs used on Uu and fixed Earth CGI. The solution is pending to RAN2.

The moderator comment is that this appears to be a RAN2 matter, possibly related to an idea to obfuscate data for privacy reasons. Hence it is not clear how far RAN3 should discuss it here. 

The moderator proposed way forward is:

· To reiterate the need for positioning information at least at TN cell granularity, and assume this is further treated in CB#4

· To assume that the proposal above is discussed in RAN2, and RAN3 can wait for the outcome

Please provide any view / comments on this topic and the proposal in bold below:

	Company
	Comment

	Thales
	We agree with the need for positioning information at least at TN cell granularity
We recommend to explicitly ask RAN2 through a liaison statement whether to apply V2X-like Zone definition is appropriated for the mapping of cell IDs used on Uu and fixed Earth CGI.

	Nokia
	Ok for the 1st bullet, but not sure for the 2nd bullet. 

It is unclear how the V2X-like zone helps, vs. using the UE’s GNSS info directly for mapping in the gNB. Anyway, this is mainly in RAN2 scope. RAN3 can discuss it later after RAN2 make a decision.

	CATT
	We agree with the first bullet. For the second, we think it can be considered together with the location framework for NTN.

We oppose the idea of introducing the V2X-like zones. GNSS info is more accurate than it (and easier to verify based on information collected by multiple gNBs for the case that the UE’s position is covered by these gNBs alternately), so rely on GNSS info is sufficient enough.

Frankly speaking we still can’t understand why to use such a complex method of “mapped CGI”, where the NG-RAN has to acquire the accurate GNSS info before filling the precise mapped CGI over N2, and then the core network then converse this mapped CGI back to GNSS info for the purpose of LI or emergency call…why not use the GNSS info directly at every place.

	Samsung
	We agree with “the need for positioning information at least at TN cell granularity”.



	Ericsson
	We believe that different levels of “mapped” cell size granularity is possible, but we do not see the standard impact of such configuration possibility.

	China Telecom
	Agree with the 1st bullet. For the 2nd bullet, using the UE’s GNSS info directly is enough, the benefits of introducing V2X-like zones need to be further evaluated.

	Qualcomm
	We think V2X zones are too limited for use over an entire network or country. However, we agree this is a matter for RAN2 to decide. We think RAN3 can await further progress on this, and location support in general, in RAN2

	Huawei
	We support Thales comment… 

And we would like to also to clarify the V2X-like Zone helps also for the RRC Inactive (RNA) and Cross Border in active mode … 

The feasibility is RAN2 matter

	ZTE
	Agree with the first bullet, while the V2X-like Zone definition should be further investigated.

	CMCC
	1st bullet is OK, V2X-like Zone needs more clarification and this issue needs align with RAN2.


Moderator’s summary: There is interest in the mechanics of location provision and possible use of V2X zones. However from the point of view of RAN3, it seems enough to indicate requirements to RAN2 through LS traffic handled in other CBs. 

3.3 Other CGI mapping aspects: handling of Uu cell ID

Ref [4] has the following proposals:

Proposal 1:
For moving NTN cells, the Cell ID used over Uu should be a Cell ID selected in the set of the CGI fixed on Earth covered during the movement of the NTN beam. The Cell ID selected on Uu should not change during overall move of the NTN beam.

Proposal 2:
The Cell ID used on Uu is provided by OAM to the CU and the DU of the gNB. The mapping of the Cell ID used on Uu on CGI should be available in the CU and the DU

The moderator’s comment is that P1 is a possible implementation, but it is not clear that it needs to be mandated. P2 is also reasonable, since anyway the cell identifier needs to be broadcast and is known to the NG-RAN, but it is not clear what the impacts are. OAM requirements seem to be considered in other related CBs.

Please provide any view / comments on this topic and the proposals above:

	Company
	Comment

	Thales
	Agree with both proposal.

Recommend to agree explicitly that “The Cell ID used on Uu can be provided by OAM to the CU and the DU of the gNB. The relationship between the Cell ID used on Uu and the CGI should be available in the CU and the DU”

	Nokia
	For P1, It is unclear about the impact to RAN3 spec. As long there is a mapping in RAN and CN, it may be not matter whether the Uu cell ID is a cell ID selected from a set of CGI…., or any other cell ID. Please clarify the impact to RAN3 spec.

For P2, CU performs the mapping. Could you please clarify why DU need to know the mapping?

	CATT
	For P1, it’s not clear what is the set of the CGI fixed on Earth, and how to select it to broadcast. Our understanding is what cell id to be used in Uu is pending to OAM configuration/implementation, and there’s no RAN3 impact is foreseen. 

For P2, we agree that the gNB-CU should always know how to map, while for the gNB-DU we are neutral over whether it is needed. Nevertheless this is entirely an OAM issue and could be leave to implementation.

	Samsung
	Not sure about P1. Uu Cell ID can be different from the fixed cell ID.
For P2, agree with Nokia, DU needn’t know the mapping. Maybe more clarification is needed for P2.

	Ericsson
	P1: this is RAN2. And Q is whether we talk about PCI or “logical” cell ID. But I would expect that the Global Cell ID on Uu has to comply with the terrestrial properties (country borders) and that it should enable routing towards the proper gNB/GW, i.e. the validity is only during the serving time by a certain GW/through a feeder link. 

P2: We refuse to discuss disaggregated architecture details in the course of the Rel-17 NTN WI. 

	China Telecom
	P1 is pending to RAN2, there is no RAN3 impact.

For P2, same question as Nokia. it is not clear whether the DU need to know the mapping.

	Qualcomm
	Disagree with both proposals While P1 seems reasonable in many cases, it should not be mandated – e.g. a cell moving over several (small) countries should be allowed to change cell ID. An optional mapping for P2 also seems reasonable, but against should not be mandatory as an operator may prefer a mapping based on a UE location.

	Huawei
	Let focus on RAN3 aspect, and what is the CGI used for a Uu Cell to allow like Ericsson comment to enable necessary routing and could it change like Qualcomm mention it? 

Do we have same understanding that if let this aspect to implementation, we will have to configure the Uu CGI of all the moving cell to all gNBs of all the networks?

Fine to close not discuss CU/DU aspect related to mapping

	ZTE
	For P1, it should be in RAN2 scope.

For P2, the Cell ID over F1 could be in low priority for Rel-17.

	CMCC
	For P1, what is the CGI fixed on Earth. For P2, we think CU needs to know the mapping and DU does not require to know. 


Moderator’s summary: No consensus on P1, even whether this is a topic for discussion in RAN3. Regarding P2, it seems we could try to agree that impacts to F1 are taken as low priority in rel-17.

3.4 Other CGI mapping aspects: further mapping details

Ref [5] has the following proposal:

Proposal 2: RAN node maps the center of the serving cell for the UE to a geographical fixed Cell ID and provides it to AMF. 

The moderator’s comment is that this seems a possible implementation, but it is not clear that it needs to be mandated, or perhaps the proposal needs to be clarified. The mapping to a geographical fixed cell can be done based on the UE’s location and/or the known coverage of the current serving cell (although the former seems simpler, but the latter could be seen as a fallback when the UE’s location is not available).

Ref [6] looks at what happens when precise location is not available and proposes:

Proposal: For NGAP Initial UE Message, the NG-RAN node should still include only one “mapped CGI” as ULI. How to determine what CGI to include is up to implementation if the NG-RAN node cannot determine what “mapped cell” the UE is currently located within.

This seems related to above in the sense that the mapping for the UE may not be possible at TN granularity. Here there are options e.g. as above, take the center of the serving cell to realize the mapping, or alternatively use some kind of “large cell” identifier.

Note there is also some overlap with other discussions.

A general question is whether 3GPP should provide some guidance on the mapping, and also on the mapping for a UE when only very rough location information is available.

Please provide any view / comments on this topic and the proposals above:

	Company
	Comment

	Thales
	It should be possible to define a CGI cell smaller than NTN beam foot print.

The corresponding geographical area of a given CGI may be defined with the geographical location of its center and its range (e.g. in km). The shape of the CGI (e.g. circle, hexagonal, ..) can be implementation dependent.

	Nokia
	This may be an implementation issue. 

	CATT
	Leaving it to implementation is sufficient enough, we do not observe the necessity to define some kind of “large cell”.

Several potential options could be decided by the operators, e.g.:

· use a reserved value;

· map the momentary cell center to the earth fixed CGI;

The rules on how to set the CGI in Initial UE Message could be pre-configured or configured by OAM, no specification impact is expected.

	Samsung
	This may be an implementation issue.

	Ericsson
	This is a configuration/implementation/deployment/ etc. issue, no topic for standardization work in RAN WGs.

	China Telecom
	This may be an implementation issue.

	Qualcomm
	For now we think there is no need to provide any such guidance, and leave it to configuration.

	Huawei
	The RAN is able to work well with rough location information, including the mapping function for the CN. The CN is able to verify the information if needed. We should be careful on the ratio effort, cost and benefit including legal aspects of less rough location information…

	ZTE
	This issue could be up to implementation.

	CMCC
	We put these mapping details to the implementation or deployment issues.


Moderator’s summary: There seems to be a general consensus that mapping details (including mapped cell configuration, and mapping of UE location to mapped cell) are a matter of implementation / configuration.
3.5 Further aspects

Please add any further aspects that are in scope and were not included in the above:

	Company
	Comment

	
	

	
	

	
	

	
	

	
	

	
	


4 Conclusion, Recommendations [if needed]

If needed
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