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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In last meeting, RAN3 had discussed the UE location information for NB-IoT NTN based on SA’s LS[1], as there is no consensus in RAN3, finally we note this discussion and decided checking progress in RAN2.
In this meeting, RAN2 replies the LS in R3-243009[2] as below:
	RAN2 thanks SA2 for the update on the NAS-based coarse UE location reporting procedure.

SA2 question:
SA2 asks RAN2 and RAN3 whether they think it may be useful for MME to further signal the coarse location information received from the UE in NAS back to eNB e.g. using one of the existing Location Reporting Procedure in order for the eNB to send updated ULI to MME

For the above question, from RAN2 perspective, even if not essential it may be useful for the eNB if the MME further signals the coarse location information received from the UE in NAS back to eNB.


In this contribution, we will analyse the issue, and provide our proposals accordingly.
2. Discussion
2.1 Previous discussion
During last meeting, RAN3 tries to find the benefit of sending this information from MME to the eNB. The potential benefit list by RAN3 including Mapped Cell ID in ULI, UE location derived TAC, and for paging optimization. Based on previous discussion, for Mapped Cell ID in ULI and the UE location derived TAC, as the MME can construct the Mapped cell ID and TAC by itself as described in 36.300, there is no need to let MME to send the coarse location back to the eNB.
Another left potential benefit is for paging optimization, i.e., the Information on Recommended Cells and eNBs for Paging IE provided in the UE CONTEXT RELEASE COMPLETE message, RAN3 decides to further check progress in RAN2.
Observation 1: For mapping cell ID in ULI and the UE location derived TAC, MME can construct it by itself according to the coarse location information. 
2.2 Further consideration
[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK37][bookmark: OLE_LINK38]However, in RAN2 LS, they give a blurry answer. RAN2 not identifies specific benefit for sending the coarse location information, but they still think it may be useful. Based on their online discussion, It can be seen RAN2 didn't have a strong technical reason for supporting this interaction, and also, they also note that whether support it is up to RAN3 decided.
	    Send a reply LS saying that, for RAN2 perspective, even if not essential it may be useful for the eNB if the MME furthers signal the coarse location information received from the UE in NAS back to eNB. RAN2 thinks that whether further information can be fed back to the MME based on the received coarse location information from the MME is up to RAN3 to decide.


Observation 2: RAN2 didn't have a strong technical reason for supporting transfer coarse location information from MME to eNB, and RAN2 concludes it is up to RAN3 to decide.
And for purpose of paging optimization, we think it only an optimization and the gain is limited. 
In the current paging optimization, eNB will send a Recommend Cell List to the MME, which including the visited cells and non-visited cells. Even enable MME sending coarse location back to the eNB, the eNB only can update the most recently visited in the recommend cell list. Only in case of most recently visited cell is across multiple the Uu cell, updating the recommend cell can reduce the paging overhead, e.g, reduce the number of cells need to be paged.
	Recommended Cell List
	
	1
	
	

	>Recommended Cell Item IEs
	
	1 .. <maxnoofRecommendedCells>
	
	Includes visited and non-visited cells, where visited cells are listed in the order the UE visited them with the most recent cell being the first in the list. Non-visited cells are included immediately after the visited cell they are associated with.



What’s more, in the TN network, MME will send the request to multiple eNBs multiple cells for paging a UE. The paging overload is acceptable.
Observation 3: Even enable MME send coarse location back to the eNB, the eNB only can update the most recently visited in the recommend cell list, which not reduce paging load effectively.
If such optimization is needed, at least there are three possible Alts:
	Solution
	Desecration
	Impact

	Alt1
	1.MME sends the coarse location information to the eNB
2. eNB updates the recommend cells and sends back to the MME for further paging. 
	Have impact on MME and RAN.
Need a suitable message for sending location information back to the RAN.

	Alt 2
	MME uses coarse location information to correct the recommended cell by itself, and use this recommended cells in the paging.  
	Pend on MME implementation.

	Alt 3
	MME includes the coarse location information in the paging message.
	Have impact on MME and RAN.
Need enhance paging message.



Compared the three Alts list above, the gain is similar, but the Alt asking by SA2 (Alt1) has the max impact, it is not recommend to use this way for paging optimization. If such optimization is needed for paging, Alt 2 and Alt 3 can be further discussed.  
Proposal 1: If coarse location information is needed for paging optimization, it is better realized by MME implementation or by enhancing the paging message, instead of letting MME send the information back to the eNB. 
3. Conclusion
[bookmark: _Toc423020280]Based on the discussion in this paper, we have the following observations and proposals:
Observation 1: For mapping cell ID in ULI and the UE location derived TAC, MME can construct it by itself according to the coarse location information. 
Observation 2: RAN2 didn't have a strong technical reason for supporting transfer coarse location information from MME to eNB, and RAN2 concludes it is up to RAN3 to decide.
Observation 3: Even enable MME send coarse location back to the eNB, the eNB only can update the most recently visited in the recommend cell list, which not reduce paging load effectively.
Proposal 1: If coarse location information is needed for paging optimization, it is better realized by MME implementation or by enhancing the paging message, instead of letting MME send the information back to the eNB. 
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1. Overall Description:
Thanks SA2 for the LS on the UE Location Information for NB-IoT NTN. 
Regarding to the question raised by SA2 “whether RAN2 and RAN3 think it may be useful for MME to further signal the coarse location information received from the UE in NAS back to eNB e.g. using one of the existing Location Reporting Procedure in order for the eNB to send updated ULI to CN”, RAN3 doesn’t see any real benefit of further signalling the UE location info back to RAN node, as CN already know the location information of UE from NAS message. If needed, MME can use the received coarse location information for paging optimization, Mapping cell and TAC accuracy.  
2. Actions:
To SA2 group:
ACTION: 	RAN3 asks SA2 take the above into consideration

3. Date of Next TSG-RAN3 Meetings:
TSG-RAN3 Meeting #125	19-23 Aug 2024			Maastricht, NL
TSG-RAN3 Meeting #125bis	14-18 Oct 2024			TBD, CN


