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1 Introduction

This is the kick off of the following Come Back:

CB: # 67_MultiLocRepReq

- check scenarios; possibly only issue is with Xn?

- ref ID already discussed; no need for changes

- check details

(HW - moderator)

Summary of offline disc R3-205573
5077 rev in R3-205574
5078 rev in R3-205575
5079 rev in R3-205576
5080 rev in R3-205577
2 For the Chairman’s Notes

Propose the following:

Issue 1: Whether the “change of serving cell” event and “UE presence in the area of interest” event type can be supported simultaneously?

Proposal 1: Both the “change of serving cell” event type and “UE presence in the area of interest” event type can be supported simultaneously by the NG-RAN node.

Proposal 2: No consensus to introduce the new codepoint “change of serving cell and UE presence in the area of interest” over NGAP.

Proposal 3: Introduce the new codepoint “change of serving cell and UE presence in the area of interest” over XnAP.

Issue 2: Interpretation of the Location Reporting Reference IDs in multiple Location Reporting Request Types

Proposal 4: For use case 1 (the NG-RAN node receives different reference IDs in subsequent NGAP messages), the NG-RAN shall perform “addition” procedure, i.e. add new reference IDs and keep old reference IDs (received before) for location report.

Proposal 5: Capture Proposal 4 in the chairman notes. 
Issue 3:    The report of Area of Interest

Proposal 6: For inter-NG-RAN node handover, the NG-RAN node shall report the full set of UE presence per Location Reporting Reference ID; while for intra-NG-RAN node handover, it will report the UE presence per Location Reporting Reference ID when any change.

Proposal 7: Capture the first part of proposal 6 as a note for NGAP, and capture the second part in the chairman notes.

Propose the following:

Proposal a: Agree the following CRs
· 5077 rev in R3-205574
· 5078 rev in R3-205575
· 5079 rev in R3-205576
· 5080 rev in R3-205577
Proposal b: Capture the following in the Chairman notes as agreements.

· Both the “change of serving cell” event type and “UE presence in the area of interest” event type can be supported simultaneously by the NG-RAN node.
· For use case 1 (the NG-RAN node receives different reference IDs in subsequent NGAP messages), the NG-RAN shall perform “addition” procedure, i.e. add new reference IDs and keep old reference IDs (received before) for location report.

· For intra-NG-RAN node handover, the NG-RAN shall report the UE presence per Location Reporting Reference ID when any change.
3 Discussion

Before the discussion, the following copies the section 5.4.7 of TS 23.501 just for reference. 

	5.4.7
NG-RAN location reporting

NG-RAN supports the NG-RAN location reporting for the services that require accurate cell identification (e.g. emergency services, lawful intercept, charging) or for the UE mobility event notification service subscribed to the AMF by other NFs. The NG-RAN location reporting may be used by the AMF when the target UE is in CM-CONNECTED state.


3.1 Whether the “change of serving cell” event and “UE presence in the area of interest” event type can be supported simultaneously?

3.1.1 NG interface
In the Location Reporting Request Type IE, only one event type as ENUMERATED type is included. Assuming the following example, 

· The NG-RAN node receives the first  Location Reporting Request Type IE in one NGAP message including the “change of serving cell” event type, 

· Then the NG-RAN node receives the second Location Reporting Request Type IE in another NGAP message including the “UE presence in the area of interest” event type
It is ambiguous whether the NG-RAN only supports the “UE presence in the area of interest” event type, or support both event types? 

Question: in the above example, do companies agree that the “change of serving cell” event and “UE presence in the area of interest” event can be supported simultaneously by the NG-RAN node? 

Companies’ views can be provided in the following Table. 
	Company
	Yes/No
	Comment 

	Huawei
	Yes
	As described in TS 23.501, both event types should be stored and supported by the NG-RAN node, so that different NFs can subscribe the different location report events to the AMF. For example, 

-  “change of serving cell” for emergency services lawful intercept, charging etc;

- “UE presence in the area of interest” e.g. for LADN. 

	ZTE
	Not sure
	There is no clear requirements from SA2 that both event types should be supported simultaneously for one UE. On our understanding, if precise location report is needed, then small granularity can be selected, e.g., per cell, else rough granularity can be used, e.g., per area of interest.

	Nokia
	Yes
	For ZTE comments, 

1. There is no coordination among NFs. Multiple NF can subscribe the different location report events to the AMF. So multiple location report event already exist. 

2. The proposed “small granularity” add more complexity. For example, one NF first request AOI, then another NF request change of serving cell later. If using the proposed “small granularity”, the AMF has to stop the first AOI and start the 2nd one “serving cell change”. 
In addition, it requires duplicated function in gNB and in AMF. For example, in above example, this IN/OUT function is performed in the AMF.    But in another example, e.g. when there is only one request for AOI, this IN/OUT determination is performed in the gNB. 

	Deutsche Telekom 
	Yes
	Agree with arguments provided by Huawei and Nokia.

	Ericsson
	Yes
	Different NFs can trigger different event types


Moderator’s summary:

Majority companies agree that both the “change of serving cell” event and “UE presence in the area of interest” event can be supported by the NG-RAN node. 
See proposal 1 in section 3.5. 
If the answer to the question above is YES, it comes the following question:

Question: do companies agree to introduce a new codepoint “change of serving cell and UE presence in the area of interest” event type so that a single NGAP message can be used to trigger two event types report? 
	Company
	Yes/No
	Comment 

	Huawei
	Yes
	This can make the location report function from the AMF more clearly.

Also when the NG-RAN node reports the LOCATION REPORT message to the AMF, the new codepoint can be used clearly to indicate the both the User Location Information IE and UE Presence in Area of Interest List IE are reported. 

This is also beneficial to allow NG and Xn have similar structure, see section 3.1.2. 

Note that we are fine to have other ways e.g. some procedural texts, as long as the NG-RAN behavior is clear. 

	ZTE
	
	After such requirements have been confirmed by SA2, we can discuss the solution later.

	Nokia
	Yes
	Agree with Huawei

	Deutsche Telekom 
	Yes
	Agree with Huawei.

	Ericsson
	No
	Probably not needed. NG-RAN node can store multiple event types


Moderator’s summary:

Majority companies agree to introduce the new codepoint over NGAP. One company think it is not needed. Another company needs to ask SA2 confirmation. So the moderator tends to postpone the discussion, or rely on company input for the next meeting. 
See proposal 2 in section 3.5.

3.1.2 Xn interface
Over Xn interface, only a single event type is included in the Location Reporting Information IE in the HANDOVER REQUEST and RETRIEVE UE CONTEXT RESPONSE message. If the source NG-RAN node or the old serving NG-RAN node keep these two events and perform location report correspondingly, it can not send these two event types to the target NG-RAN node or the new NG-RAN node
Question: do companies agree to introduce a new codepoint “change of serving cell and UE presence in the area of interest” event type over Xn? 
	Company
	Yes/No
	Comment 

	Huawei
	Yes
	This is a simple and clear approach. Otherwise, if only one event type is signaled, this may result at that the event type between the AMF and the NG-RAN node are not aligned. 

For example, if the source NG-RAN node just sends the “change of serving cell” event type, the target NG-RAN node will not report any “area of interest” in the location report message. Though the AMF can send this “UE presence in the area of interest” event type to the target NG-RAN node. But AMF may not be aware of this case. 
Another example is that if the source NG-RAN node just sends the “UE presence in the area of interest” event type, the target NG-RAN node will not report any User Location Information in case the area of interest is not changed. 

	ZTE
	
	After such requirements have been confirmed by SA2, we can discuss the solution later.

	Nokia
	Yes
	

	Deutsche Telekom 
	Yes
	Agree with arguments provided by Huawei.

	Ericsson
	Yes
	


Moderator’s summary:

Majority companies agree to introduce the new codepoint over XnAP. One company requests SA2 confirmation. 
See proposal 3 in section 3.5
3.2  Interpretation of the Location Reporting Reference IDs in multiple Location Reporting Request Types
	The following two use cases are analysed. 

· Use case 1: The NG-RAN node receives the Location Reporting Request Type IE in a NGAP message including the Location Reporting Reference ID #1. Then it receives the Location Reporting Request Type IE in another NGAP message including the Location Reporting Reference ID #2.  

· Use case 2: The NG-RAN node receives the Location Reporting Request Type IE in a NGAP message including the Location Reporting Reference ID #1. Then it receives the Location Reporting Request Type IE in another NGAP message including the Location Reporting Reference ID #1.  


It was online commented that there were discussions based CATT’s contribution. The following copies from the RAN3#107-e Chairman notes. 

	R3-201985
	Discussion on Location report (CATT)
	discussion

noted

Opt1: Regard as abnormal case and at the same time introduce Area Of Interest to be Modified List IE to enable AMF to update the area of interest for an existing Location Reporting Reference ID.

Opt2: Regard as normal case and clarify in the spec that the NG-RAN node shall update the stored area of interest corresponding to this Location Reporting Reference ID  IE accordingly.

E///: opt2 should be used, but nothing is needed to be added – new area is simply replaced

Nok: cl2 procedure, so no ack – maybe better to treat this as abnormal case, but still no new IEs are needed

CATT: ok to simply add abnormal case description 

 # 101bis_LocationReport

-  no new IEs are needed

- abnormal case description needed?

(CATT - moderator)

Summary of offline disc R3-202695 rev in R3-202792 noted

E///: no need for abnormal case description needed; this is a normal case

If NG-RAN node receives Location Reporting Control message containing a Location Reporting Reference ID IE set to a value that identifies an existing area of interest, the NG-RAN node shall update the stored area of interest corresponding to this Location Reporting Reference ID IE accordingly

1986 rev in R3-202741 noted

Rel-16 Cat A CR0390 (CATT) R3-202742 noted


The moderator understands that the highlighted in the chairman notes address the use case 2, but not use case 1. 

So for use case 1, the NG-RAN should perform location report for both Reference ID #1 and Reference ID #2. Hence it is proposed that: 
In case the NG-RAN node receives multiple NGAP messages including Area of Interest List, it shall 

· if the Location Reporting Reference ID is not stored before, store the received Area of Interest associated with the Location Reporting Reference ID, and use it to track the UE’s presence;

· for those already stored Location Reporting Reference IDs (i.e. reference ID#1 in the above example), use them to track the UE's presence. 
Question: Do companies agree the above proposal? 

Companies’ views can be provided in the following Table. 
	Company
	Yes/No


	Comment 

	Huawei
	Yes
	We want to clearly specify that for use case 1, the NG-RAN shall perform “addition” procedure, i.e. add new reference IDs and keep old reference IDs (received before) for location report. 

	ZTE
	Yes
	For use case1, new reference ID should be stored in the RAN side as a new location report.

	Nokia
	Yes
	

	Deutsche Telekom 
	Yes
	

	Ericsson
	Yes
	


Moderator’s summary:

All companies agree that for use case 1 (the NG-RAN node receives different reference IDs in subsequent NGAP messages), the NG-RAN shall perform “addition” procedure, i.e. add new reference IDs and keep old reference IDs (received before) for location report.
See proposal 4. 
Question: Do companies agree to make changes towards NGAP for these two use cases as follows? 
	Change for use case1: 
If the Area Of Interest List IE is included in the Location Reporting Request Type IE in the LOCATION REPORTING CONTROL message and the Location Reporting Reference ID IE is not stored before, the NG-RAN node shall store this Area of Interest associated with the Location Reporting Reference ID, and use it to track the UE's presence in the area of interest as defined in TS 23.502 [10].

Change for use case 2
 If the Location Reporting Reference ID IE is stored before, the NG-RAN node shall replace the previously provided Area of Interest associated with the Location Reporting Reference ID with the received value, and use it to track the UE's presence in the area of interest as defined in TS 23.502 [10].


Companies’ views can be provided in the following Table. 
	Company
	Yes/No for use case 1;

Yes/No for use case 2
	Comment 

	Huawei
	Yes for use case 1

Yes for use case 2
	Note that we are open to use case 2 since this case has been already captured in the previous Chairman notes. 

	ZTE
	Yes for use case1
	For the second change, it seems like common understanding, no additional text is needed.

	Nokia
	Yes for both cases.
	

	Deutsche Telekom 
	Yes for both cases
	

	Ericsson
	No for both
	Case 2 was already clarified 2 meetings ago

If case 2 is clear, then it’s also clear that if the ID is different, the NG-RAN node shall store it


Moderator’s summary:

For use case 2, two companies said no given the discussion before.
For use case 1, majority companies agree to add in the procedural texts.  So the moderator tends to update the procedure text. 
3.3 The report of Area of Interest
When the NG-RAN the NG-RAN reports the UE location, it is described that in [1], 
	For inter-NG-RAN node handover, the new NG-RAN node may not know the Area of Interest in source NG-RAN node (e.g. for NG based handover), thus may not know whether the source NG-RAN node has already reported the IN/OUT per reference ID to AMF. Hence, in this case, the NG-RAN node shall report the full set of UE presence per Location Reporting Reference ID.  

But for intra-NG-RAN node handover, since the NG-RAN node know whether it has already sent the IN/OUT per reference ID, there are two options as follows.

· Option 1: only report when any change

· Option 2: always report


So basically there are two options in terms of inter-NG-RAN node handover and intra-NG-RAN node handover. 

· Option 1: differentiated location report 

· For inter-NG-RAN node handover, the NG-RAN node report the full set of UE presence per Location Reporting Reference ID, while for intra-NG-RAN node handover, it will report the UE presence per Location Reporting Reference ID when any change.

The following gives a note example: 
	NOTE: 
The NG-RAN reports the UE presence for all set of Location Reporting Reference IDs for inter-NG-RAN node handover. And the NG-RAN reports the UE presence only for those Location Reporting Reference IDs when the associated Areas of Interest are changed for intra-NG-RAN node handover. 


· Option 2: non-differentiated location report
· The NG-RAN node report the full set of UE presence per Location Reporting Reference ID. 

The following gives a note example: 
	NOTE: 
The NG-RAN reports the UE presence for all set of Location Reporting Reference IDs for inter-NG-RAN node handover and for intra-NG-RAN node handover. 


Companies’ views can be provided in the following Table. 
	Company
	Option 1/Option 2/others?
	Comment e.g., whether the note is needed. 

	Huawei
	Both are ok. Slightly prefer option 1
	We prefer to add a note so that there is common understanding in multi-vendor scenario. 

	ZTE
	
	There is no additional note needed for intra-NG-RAN node handover case which should report when the UE presence has changed, while for inter-NG-RAN node handover case, the NG-RAN reports the UE presence for all set of Location Reporting Reference IDs.

	Nokia 
	Both are ok. Slightly prefer option 1
	Agree with Huawei.

	Deutsche Telekom 
	Slight preference for option 1
	Agree with Huawei.

	Ericsson
	Prefer 1
	Only the first sentence is needed


Moderator’s summary:

Majority companies prefer option 1, see proposal 6. 
About the procedural text, three companies prefer to have the note. One company intends to have only the first sentence. The moderator tends to agree to capture the entire note, otherwise, it is not clear the NG-RAN behavior for intra-NG-RAN handover case. See proposal 7. 
3.4 Other issues
Companies can provide further issues not covered by above. 
	Company
	Comment

	
	

	
	

	
	


3.5  2nd round
The following proposals are made given the discussion above. 
Issue 1: Whether the “change of serving cell” event and “UE presence in the area of interest” event type can be supported simultaneously?
Proposal 1: Both the “change of serving cell” event type and “UE presence in the area of interest” event type can be supported simultaneously by the NG-RAN node.

Proposal 2: No consensus to introduce the new codepoint “change of serving cell and UE presence in the area of interest” over NGAP.

Proposal 3: Introduce the new codepoint “change of serving cell and UE presence in the area of interest” over XnAP.

Issue 2: Interpretation of the Location Reporting Reference IDs in multiple Location Reporting Request Types
Proposal 4: For use case 1 (the NG-RAN node receives different reference IDs in subsequent NGAP messages), the NG-RAN shall perform “addition” procedure, i.e. add new reference IDs and keep old reference IDs (received before) for location report.

Proposal 5: For use case 1, update the procedural texts to implement proposal 4 for NGAP.

Issue 3:
 The report of Area of Interest
Proposal 6: For inter-NG-RAN node handover, the NG-RAN node shall report the full set of UE presence per Location Reporting Reference ID, while for intra-NG-RAN node handover, it will report the UE presence per Location Reporting Reference ID when any change.

Proposal 7: Capture the above as a note for NGAP. 

Companies can provide their comments if the above proposals is not acceptable or any update is needed. 
	Company
	Comment

	Ericsson
	Proposal 5 is not needed. Clear enough in stage-2 and with Chairman’s notes
Proposal 7: only the first part of the sentence is needed

	
	

	
	


Moderator’s summary:

Based on the comments, the moderator updates the Proposal 5 and Proposal 7 as follows.

Proposal 5: Capture Proposal 4 in the chairman notes. 

Proposal 7: Capture the first part of proposal 6 as a note for NGAP, and capture the second part in the chairman notes.  

See the final summary in section 2. 
4 Conclusion, Recommendations [if needed]

If needed
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