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1. Introduction 
RAN2 has received LS from RAN3 in [1] and [2] regarding the selection of cell ID by RAN based on geographical location. Specially in [2], RAN2 has following action.
Although it is up to RAN2 to decide how cell IDs and TAIs are broadcast in SIB1 for NTN, RAN3 would like to share the approaches so far considered in RAN3:
a)
On Uu, SIB content corresponds to momentary coverage area of a satellite beam related to the geographically fixed areas of TAs/Cells - irrespective of whether the beam is fixed or moving.

b) 
The cell ID used on Uu SIB content (and probably on Xn) are decoupled from cell ID used on NG(N2). The respective mapping is performed in RAN. This requires gNB to acquire the UE’s location information.
To progress further, RAN3 would also like to ask RAN2 to provide any feedback on the above approaches including, e.g. SIB aspects, and how the RAN could acquire information on the UE’s location if this is needed e.g. for above approach, and for registration, etc.

Based on the following email discussion, this document initiates the discussion on the content of the draft LS reply.
R2-2011041
Reply LS on SA WG2 assumptions from conclusion of study on architecture aspects for using satellite access in 5G (R3-207062; contact: Qualcomm)
RAN3
LS in
Rel-17

NR_NTN_solutions-Core, 5GSAT_ARCH
To: SA2, RAN2
Cc: SA3-LI, SA5
· Start discussing a reply LS to RAN3 in an offline discussion until Friday

· Noted
· [AT112-e][116][NTN] Reply LS to RAN3 (Qualcomm) 


Scope: Start discussing the possible content of a reply LS to RAN3 


Intended outcome: Summary of the offline discussion in R2-2010793 
Initial deadline (for companies' feedback): Thursday 2020-11-12 22:00 UTC

Initial deadline (for rapporteur's summary): Friday 2020-11-12 04:00 UTC

2. Discussion 

RAN3 has agreed that a Cell ID as used in the User Location Information on the NG/N2 interface corresponds to a fixed geographical area, and the Tracking Area is coupled with geographical area. This cell ID is included in many uplink NGAP messages. For example, during registration procedure, this cell ID is included in “User Location Information” in “INITIAL UE MESSAGE” after UE sends the Msg5 when no AS security is has been enabled yet.
Note: As per RAN3 LS, this cell ID used in NGAP is decoupled from the cell ID used Uu SIB content (and probably on Xn
)
.
RAN needs to know UE’s location to determine the cell ID used in the User Location Information on the NG/N2 interface. However, UE cannot send its GNSS-based location information or any measurement report until AS security has been enabled. RAN may be able to determine only UE’s coarse location or blur location e.g. MCC or TAC. Note that what is coarse location information and how RAN obtains or how UE assists RAN to obtain coarse location are out of this email discussion and can be discussed later.

Disicussion point 1. Do companies agree that RAN needs to know at least UE’s coarse location before AS security can be enabled to determine cell ID to use in NGAP message?

	Company
	Yes/No
	Comments

	Nokia
	
	UE’s coarse location (if represented by e.g. TAC) should be known at the NW. However, determining Cell ID is not a high priority issue. It is rather the PLMN ID in order for the gNB to select a correct AMF. 

	Samsung
	Pl. see our comment.
	Like a Terrestrial Network, a cell in an NTN has a PCI and NCGI (NR Global Cell ID). In our view, for a given NTN cell (like a TN cell), the PCI and NCGI should generally remain the same all the time (to the extent possible). In case of Earth-fixed beams (e.g., for GEOs and HAPS), the PCI and the NCGI would correspond to a fixed geographic area all the time. For quasi-Earth-fixed beams (“steerable beams”) and Earth-moving beams for LEOs, the PCI and the NCGI of an NTN cell would still be the same but the NTN cell covers one geographic area one instant and another geographic area at another instant. The core network (e.g., AMF) has mapping between the NCGI and the geographic area covered by such NCGI. This mapping is independent of time for Earth-fixed beams and is a function of time for quasi-Earth-fixed beams and Earth-moving beams. On the NGAP interface, a given NTN cell always has the same NCGI (“Cell ID” that is part of “User Location Information” in NGAP signaling messages). This formulation avoids any coarse/fine location issue.

	Qualcomm
	Yes
	It is already agreed that cell ID should correspond to geo-graphical area in RAN3. 

AS security can only be enabled after RAN retrieves UE’s context from the CN, i.e., only after AMF has already accepted the UE’s registration request.

Therefore, RAN at least needs to know the country of UE’s presence (or TAC is more granular).



	CATT
	No (Not must)
	Even if RAN3 agreed that Cell ID as used in the User Location Information on the NG/N2 interface corresponds to a fixed geographical area, it doesn’t mean that TAC or CGI in SIB1 can’t be used as the inputs for CGI generation in NG/N2 interface to meet RAN3 requirements. 
Reason1: TAC is agreed to earth fixed, for some degree, this earth fixed TAC can imply something for the location info, at least for Country info, this is helpful for CGI generation. 
Reason2: CGI in SIB1 is generated by gNB, we believe there is a strong relationship between NCGI and gNB ID (specified in RAN3 specification), as the gNB id is configured by operator, which can be linked to specific location, so either NCGI and gNB ID can be helpful for CGI generation when AS security has not been activated.

	OPPO
	
	Similar views as Samsung. We think core network should have the mapping between cell IDs and geographic area and there is no need for location report from the UE side.

	Xiaomi
	
	We think RAN can acquire the UE coarse location (in which cell) during UE registration procedure. Regarding the mapping between NCGI and geographic area, we think RAN can handle the mapping without UE location. If the accuracy of current coarse location of UE can’t require the Emergency services requirements, the more accuracy UE location may be needed to report to RAN.

	Huawei, HiSilicon
	Not sure
	If coarse location information is needed, does it mean UE needs to provide it in RRCConnectionSetup message? In RAN2 we don’t have such agreement for now. 


Disicussion point 2. If answer to DP1 is yes, do companies agree to indicate in the LS reply that RAN has to depend on UE’s coarse location to determine the cell ID until AS security is enabled? Please elaborate in comments if you have suggestion for LS reply.

	Company
	Yes/No
	Comments

	Nokia
	
	The NW will know the list of potential cells, based on e.g. TAC (coarse location). The NW will obtain more accurate information when the RRC Setup is done. Not sure why the exact cell ID would be needed here?


	Samsung
	N/A
	Pl. see our response to Discussion Point 1.

	Qualcomm
	Yes
	We prefer to respond as follows:

when AS security has not been enabled, for example to provide cell ID to the CN in “User Location Information” in “INITIAL UE MESSAGE”, RAN may have to depend on UE’s coarse location. RAN2 has also agreed to work on a solution for RAN to determine UE’s estimated coarse location (e.g., MCC, TAC etc.). 

	CATT
	N/A
	See our response in Discussion Point 1

	OPPO
	
	The cell ID can be maintained by CN according to the geographic area to be covered. 

	Xiaomi
	
	If the accuracy of current coarse location of UE can require the services requirements, RAN can handle the mapping between NCGI and geographic area without UE location reporting.

	Huawei, HiSilicon
	
	It’s pre-mature to respond to this question.


When AS security is enabled, RAN may have several tools to acquire UE’s location information, for example, using existing LCS framework 

or requesting UE to provide GNSS-based location information in RRC message.

Disicussion point 3. When AS security is enabled, do companies agree that RAN can acquire UE’s location information based on NTN UE-based or network-based positioning of UE that provides an accuracy comparable with the UE-based or network-based UE location accuracy of terrestrial networks?
	Company
	Yes/No
	Comments

	Nokia
	Yes
	If such reporting (e.g. similar to what has been defined for LTE UAVs or V2X) is allowed and supported for NTN then the UE in Connected mode can be configured with such functionality.

	Samsung
	Yes
	Please use our response to Discussion Point 1 as the baseline. In addition, we think that the UE’s reporting of its GNSS-based location, especially in Registration Request and possibly in RRC messages such as a MeasurementReport message, can be quite helpful to determine the Registration Area for the UE to optimize paging by the AMF and possibly radio resource management by the gNB. 

	Qualcomm
	Yes
	As agreed in RAN2#111e, we can work on network-based positioning of UE so that RAN can also verify UE’s location. Network based positioning may be less accurate than UE based location but can still be used to validate a UE based location (e.g. by detecting a UE based location that was spoofed or wildly error).

	CATT
	Yes
	But both UE-based or network-based positioning of UE is still under discussion in RAN2, now we can’t assume RAN2 will agree this.

	OPPO
	See comments
	If we are talking about the means, then yes, RAN can do this. But this does not come for free and specification impact needs to be considered.

	Xiaomi
	Yes
	NTN UE-based or network-based positioning should be discussed firstly.

	Huawei, HiSilicon
	
	We don’t have such agreement to support positioning related functions in NTN for now.


Disicussion point 4. If answer to DP 3 is yes, do companies agree to indicate it in LS reply? Please elaborate in comments if you have suggestion for LS reply.

	Company
	Yes/No
	Comments

	Nokia
	No?
	Why would that be relevant in the response to this RAN3 LS? To indicate a more accurate location information can be available at the NW?

	Samsung
	-
	We request RAN2 to consider formulating a response similar to what we have suggested in Discussion Point one response. We are open to any other suggestion/discussion.

	Qualcomm
	Yes
	It is worth mentioning that later in RRC_CONNECTED, i.e., after AS security is enabled, network would always be able to verify UE’s location and enforce the regulation requirement if found conflicting with any coarse location information.

	CATT
	No
	RAN2 has not made the decision which positioning based will be introduced in NTN, so too early to mention this.

	OPPO
	
	No strong view, but how does this accurate location information help the CN after connection has been set up and AS security is activated?

	Xiaomi
	No
	First, we should confirm the UE location need to be reported to RAN.

Second, we should wait for the NTN positioning progress. 

	Huawei, HiSilicon
	
	It’s pre-mature to respond to this question.


It is up to RAN2 to decide how cell IDs and TAIs are broadcast in SIB1 for NTN. As RAN2 already discussed in RAN2#111e meeting, it is out of scope of RAN2 to decide on mapping of cell ID to geo-graphical area. But additionally, RAN3 has asked feedback on the following approach on determining the cell ID based on UE location.
a) On Uu, SIB content corresponds to momentary coverage area of a satellite beam related to the geographically fixed areas of TAs/Cells - irrespective of whether the beam is fixed or moving.
Rapporteur thinks this indicates that the broadcast is consistent with “fixed cells on ground” and the RAN selects the cell / TAC (out of the currently broadcast) based on the UE’s location (acquired as described in DP 1 to 4). Cell may broadcast multiple TACs as well as multiple cell identities.
Disicussion point 5. Do companies agree with above RAN3 approach? Please elaborate you view on how to respond to this approach in the LS reply.

	Company
	Yes/No
	Views 

	Nokia
	No
	We think some of RAN3 decisions appear to be contradictory with the requirement to support Earth-moving cells. We also do not understand Rapporteur’s interpretation that the content of broadcast is adjusted to 
individual UE’s location?

	Samsung
	No
	As Nokia has mentioned above, the NTN cell (with a fixed PCI and a fixed NCGI) will cover different geographic areas at different times for Earth-moving beams (and quasi-Earth-fixed beams).

	Qualcomm
	Somewhat yes
	We agree multiple TACs can be broadcast in the cell, however, we should ask CT1/SA2 for feedback. Then RAN selects the TAC based on UE’s coarse location, which now forms a fixed cell ID.
However, we do not think any other SIB content would need change.  we do not see the need to broadcast a fixed cell ID or multiple fixed cell IDs because a UE typically would not need to know this. In cases where a fixed cell ID may be needed (e.g. for an emergency call), NG-RAN or 5GCN can indicate a fixed cell ID to a UE (e.g. at an RRC level or NAS level). 
Note that the “fixed cell IDs” referred to here correspond to RAN3 ULI and not to cells used at the Uu level.

	CATT
	No
	As mentioned in Discussion Point 1, from RAN2 signalling perspective, even if no action is agreed in RAN2, RAN3 requirements are still valid and can be fulfilled for some degree.

	OPPO
	
	It is strange that RAN uses different cell ID other than the broadcasted one. In every procedure, e.g. even handover? 

	Xiaomi
	No
	It leads to system information changed frequently. And we think NTN cells should broadcast a fixed PCI and a fixed NCGI.

	Huawei, HiSilicon
	No
	This option has a big impact on RAN2, and we haven’t discussed this issue before. We also don’t understand why RAN3 mention“geographically fixed areas of TAs/Cells - irrespective of whether the beam is fixed or moving”, since in our view moving beam is equal to moving cell in RAN2.


Disicussion point 6. If there is anything else companies want to include in the LS reply, please elaborate in the comments.

	Company
	Comments

	Nokia
	We would like to postpone the response to this LS beyond RAN2#112. This topic requires more thinking and the answer shall not be worked out in a rush, but should be based on companies TDocs to next meeting. 

	Samsung
	We request RAN2 to consider our suggestion in Discussion Point 1 response. We are certainly open to discussion or other suggestions.

	CATT
	From RAN2 signalling perspective, even if no action is agreed in RAN2, the consequence is still acceptable; anyway RAN3 and SA2 can solve the issue themselves without RAN2 impact.

	OPPO
	Same view as Nokia. This deserves more discussion in RAN2 and we don’t think it can be easily converged in this email discussion. Reply LS can be postponed until RAN2 has clear views.

	Xiaomi
	If RAN3 decide to agree the option b in the LS, there may be no effect in RAN2. 

	Huawei, HiSilicon
	Same view as Nokia, more think is necessary.


3. Conclusion

 [to be updated].
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�The same view with Nokia, we don’t think RAN3 has agreed this.


�This is just one of the approaches listed in RAN3 LS. It is not equivalent to: RAN3 has adopted this approach.


�Lets focus on RAN3 LS, i.e., Cell ID will be used as representation of UE location in the network and comment Yes or No.


�It is not possible as it was rejected to have an LCS client in RAN. 


�Correct and for NTN, this has not been discussed yet.


�what is your interpretation of point (a) in RAN3 LS, please indicate?


Exactly for this reason, we have email discussion.
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