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Abstract: Propose that the MME signals back the UE coarse location to eNB, and the eNB reports any updated ULI to MME.
1. Introduction
SA2 receives a reply LS from RAN2 on UE Location Information for NB-IoT NTN [1] in SA2#163 meeting, with following contents:
	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.

To RAN3, SA2: 
ACTION: 	RAN2 kindly asks RAN3 and SA2 to take the above information into account.




At that same time, last RAN3 meeting (RAN WG3 Meeting #123-bis) also discussed the above question from SA2 and had the discussion minute that “no consensus in RAN3, check progress in RAN2”. So, this paper takes RAN2 answer for further discussion.
As observed from the answers from RAN2, it seems that RAN2 considers the coarse location information received from the UE in NAS back to eNB that is used for eNB. However, having to say is that this is not the intention of SA2 for asking the question. In SA2 reply LS [2], the intention of this question is based on the following observation that is finally required the eNB to return the updated ULI to MME (i.e., not the eNB to use the MME provided coarse location of UE) based on the received UE coarse location:
	In addition SA2 also observes that the ULI information ("mapped” cell-id and TAC) that will be provided from eNB to MME and stored in CN may potentially not be very accurate given the cells may be quite large and the UE in case of NB-IoT will not be providing coarse location information to eNB. SA2 would therefore like to ask 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. SA2 did not reflect this change in the attached SA2 approved TS 23.401 CR and would like to receive feedback from RAN2 and RAN3.



Based on above information, this paper will further give some analysis and discussion why the MME needs to signal the coarse location information received from the UE in NAS back to eNB and needs eNB to send updated ULI to MME.

2. Discussion
For Cellular IoT over satellite access, the eNodeB may provide all broadcast TAIs corresponding to the Selected PLMN to the MME as part of the ULI, whenever the TAI is included in the S1-AP message. 
Observation1: For Cellular IoT over satellite access, eNB provides all broadcast TAIs to the MME as part of the ULI.
For the observation#1, SA2 considers that this kind of ULI information provided from eNB to MME may potentially not be very accurate for SA2 requirements on emergency services and regulatory requirements as the given cell is quite large. Hence, RAN2 introduced the coarse location reporting via AS, RAN3 introduced the mapped cell in R17. Based on the reported coarse location, eNB derives the accurate ULI information ("mapped” cell-id and TAC) and report it to MME as in TS36.300 for subsequent e.g., paging, UE location verification.
Observation2: If a TA where the UE is geographically located can be determined (i.e., based on UE coarse location), the eNodeB reports the TAI of the TA to the MME.
However, for NB-IoT UE, RAN2 does not support the coarse location reporting via AS layer because there is no AS security for NB-IoT CP solution. In R18, After analysing, Coarse location reporting via NAS signalling is considered as the only possible solution which is designed and agreed in SA2 TS 23.401. In this processing, the MME will directly obtain the UE coarse location information that corresponds to a latitude and longitude position with a granularity of approximately 2 km.
Based on the obtained UE coarse location, the MME can derive the Mapped Cell ID based on the mapping between Mapped Cell ID(s) and geographical area(s) as mentioned in TS36.300, 
	TS36.300 clause 23.21.6:
The mapping between Mapped Cell ID(s) and geographical area(s) is configured in the RAN and Core Network.



while for the TA, specification TS23.401 records a NOTE in clause 4.13.7 as follows:
	TS23.304
NOTE:	The MME can take into account the TAI where the UE is geographically located, and the last visited TAI to generate a suitable Tracking Area List for the UE.



But it is not clear from the NOTE that how the MME obtain the TAI based on the located geographical area.
In Location Reporting Procedure of clause 5.9.1 of TS23.401, it states that in the case of satellite access for Cellular IoT, this procedure may be used by the MME to determine the TAI where the UE is geographically located. But the details of how to utilize the Location Reporting Procedure to determine the TAI based on the located geographical area known by MME are still not clear. Thus:
Observation3: It is still intangible for MME to know the located TA even the UE coarse location is obtained via NAS.
During the paging, the TA list info is mandatory for MME to provide to eNB in the paging message, at the reception of the PAGING message, the eNB shall perform paging of the UE in cells which belong to tracking areas as indicated in the List of TAIs. If the MME knows the located TA of UE as mentioned by Observation 2, the paging will be optimised focusing on the located TA. If the MME doesn’t know the located TA as mentioned in observation 3, the MME will fall-back to the obervation1 that the MME performs paging to all the broadcast TAIs provided by eNB. Although paging in all the broadcast TAIs can work, but compared to the known located TA as in obervation2 for paging, the range of paging is larger, it will need more paging resource and have more impacts on other UEs for monitoring paging (as the paging process from eNB may apply to a group of UE on the same PO), and it also seems to be a departure from the original intention of introducing coarse location (i.e., for MME to obtain accurate ULI of UE). 
Observation4: If the UE located TA is not known by MME from the coarse location, the MME will page UE for all broadcast TAIs provided by eNB. The paging range is larger, which needs more paging resource and has more impacts on other UEs for monitoring paging (as the paging process from eNB may apply to a group of UE on the same PO).
To optimize the paging as obervation4 mentioned issues, one way is that MME can utilize the UE coarse location provided via NAS to know the UE located TA, and then the MME pages UE in the located TA. In this way, the efficiency of paging can be effectively improved, paging resources and impacts can be reduced. To realize this way, this paper provides the following two options:
Option1: As the SA2 LS[2] mentioned, the Location Reporting Procedure is further update that MME can signal the coarse location information received from the UE in NAS back to eNB, the eNB derives the updated ULI (TA) based on the coarse location and return it to CN.
Option2: Similar to TS36.300 specified for mapped cell ID derivation, the CN is also configured with the mapping between the TAIs and the geographical areas. Then, the CN can derive the TAI based on the UE coarse location and the mapping relationship.

As the reply LS from RAN2 also think 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, so it is proposed to adopt option1 for further work.
Propose1: It is proposed to adopt option1 that MME further signals the coarse location information received from the UE in NAS back to eNB using the existing Location Reporting Procedure, the eNB derives the updated ULI (TA) based on the coarse location and return it to CN.

3. Option and Proposal
Based on the above observations, we have the following proposals:
Option1: As the SA2 LS[2] mentioned, the Location Reporting Procedure is further update that MME can signal the coarse location information received from the UE in NAS back to eNB, the eNB derives the updated ULI (TA) based on the coarse location and return it to CN.
Option2: Similar to TS36.300 specified for mapped cell ID derivation, the CN is also configured with the mapping between the TAIs and the geographical areas. Then, the CN can derive the TAI based on the UE coarse location and the mapping relationship.
Propose1: It is proposed to adopt option1 that MME further signals the coarse location information received from the UE in NAS back to eNB using the existing Location Reporting Procedure, the eNB derives the updated ULI (TA) based on the coarse location and return it to CN. 
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