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Introduction 
RAN2 received an LS reply from SA2 in [1] with the following action/question.
- 
SA2 has discussed whether cells, as core network sees them, are earth-moving or earth-fixed. Currently in terrestrial networks a Cell ID determined and provided by RAN is used to represent UE location in different services and systems (e.g. to route emergency calls to a suitable PSAP). For satellite coverage e.g. with moving beams, would the Cell ID received by CN still correspond to an earth-fixed area? 

-
In case of earth-fixed cells (as seen from the CN), how the RAN node connected to 5GCN (e.g. CU or gNB) maps the radio component of the cell that can potentially have moving coverage (e.g. in case of NGSO satellite) to earth-fixed cells represented by CGI would be up to RAN WGs to decide.
Following agreements were made in RAN2#111e meeting.

· In Rel-17, only UEs with GNSS capabilities are supported 
· Both Earth fixed and earth moving beam scenarios are considered with NGSO constellation.
· Discuss the RAN2 impacts of earth fixed and moving beams in an email discussion until the next meeting
And following email discussion is started to progress on related discussion and reply LS from RAN2.
R2-2006530
LS on SA WG2 assumptions from conclusion of study on architecture aspects for using satellite access in 5G (S2-2004688; contact: Qualcomm)
SA2
LS in
Rel-17
FS_5GSAT_ARCH
To:RAN2, RAN3, CT1

· Discuss a possible reply LS in offline 115

R2-2006971
Discussion of SA2 LS on fixed cell identity
Qualcomm Inc
discussion
Rel-17
NR_NTN_solutions-Core

· Can be considered in the discussion in offline 115

R2-2006972
[Draft] LS Reply on SA WG2 assumptions on architecture aspects for using
Qualcomm Inc
LS out
Rel-17
NR_NTN_solutions-Core
To:SA2
Cc:RAN3, CT1

· Can be considered in the discussion in offline 115
· [AT111e][115][NTN] Reply LS to SA2 (Qualcomm)


Scope: Discuss a (possibly intermediate) reply LS to SA2

Intended outcome: Draft reply LS to SA2 in R2-2008212

Deadline (for companies' feedback): Thursday 2020-08-27 02:00 UTC

Deadline (for draft reply LS in R2-2008212): Thursday 2020-08-27 06:00 UTC
If the draft reply LS in R2-2008212 will be not challenged until Thursday 2020-08-27 18:00 UTC, it will be declared as agreed by the session chair. Otherwise the discussion will continue in the CB online session on Friday 2020-08-28.
In this document, additional related papers [5][6] are also considered.

Discussion 
With earth-fixed tracking areas, the tracking area is fixed with respect to geo-location on the Earth’s surface. A satellite may be using a single large beam per cell or multiple beams per cell. From UE’s perspective, the radio cell could be moving over the earth or could be stationary either permanently (e.g. for a GEO satellite) or for a temporary duration while the coverage area of the cell remains in LOS to the host satellite.
The cell global identity (CGI) information includes PLMN identity, location area identity and the cell identity as shown in the following figure and snippet from TS 38.331. 
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Figure 2 CGI information

Based on the UE’s location, core network can configure RAN notification area (i.e., list of proper tacking area codes).
For a permanently fixed terrestrial radio cell, the cell identity of the cell can be used as a proxy for location in order to locate a UE by the core network. For a continuously moving or temporarily fixed radio cell, a cell identity also moves continuously or every certain duration, and CGI is NOT enough to determine the area where the UE is located, e.g., for paging purpose. For moving cells, CN cannot use the existing format of the CGI to represent UE location in different services and systems (e.g. to route emergency calls to a suitable PSAP). Therefore, SA2 has asked question, would the Cell ID received by CN still correspond to an earth-fixed area.

Disicussion point 1. Do companies agree the existing format of the CGI of the temporary fixed or moving radio cell does not represent earth fixed area?

	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	Partially Yes
	If fixed Tracking Area is formally agreed in RAN2/3, part of the CGI, i.e. MCC+MNC+TAC ID, can represent earth fixed area. But Cell identity cannot in case of moving beam.

	MediaTek
	Yes
	A cell is identified by the SSB. When the cell moves, the SSB changes and corresponding coverage (satellite beamspot) also changes. Similarly, the broadcasted CGI will also change as the beamspot moves.

	Thales
	Yes
	For moving beams, the cell Id is broadcasted in a beam or a set of beams generated by a satellite. Hence a static UE will receive a successive set of Cell Id and the association between Cell Id and UE location always vary.

For temporary fixed beams (LEO with Earth fixed beams), the cell Id is broadcasted in a beam generated by a satellite. Hence a static UE may receive a new Cell Id each time the serving satellite is changing. Hence the association between Cell Id and UE location may also vary in time.

	
	
	


Disicussion point 2. If response to the Discussion point 1 is “yes’, do companies agree some RAN enhancement on CGI is needed?

	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	No
	We need to focus on the basic design in Uu interface to enable NR in NTN in RAN2, e.g. to specify the fixed Tracking area at first. How to indicate a CGI to CN is in RAN3 scope.

	MediaTek
	No
	The format of CGI does not need to be changed. The core network should know the cells covering tracking area(s) at a given point in time and the CGI is mapped correspondingly. 

	Thales
	Yes
	We recommend that the CGI as exchanged over NG interface with Core network corresponds to a fixed area on earth. More-over, we recommend that the principle of having a tracking area corresponding to a set of CGI pertains in NTN whatever the scenarios including the temporary fixed or moving beam scenarios.

We may have to distinguish between the radio cell Id as broadcasted per beam (or set of beams) and CGI handled by the core network and do some mapping between both identities.

	
	
	


Even if the cell identity moves with the cell, by including the time at which a UE was in coverage of a radio cell and making use of known satellite ephemeris and steerable antenna information (or a known target coverage area for a radio cell at a known time), it could be possible for network to map both a radio cell ID and a time into a corresponding radio cell coverage area. The following is indicated in SA2 LS.
-
In case of earth-fixed cells (as seen from the CN), how the RAN node connected to 5GCN (e.g. CU or gNB) maps the radio component of the cell that can potentially have moving coverage (e.g. in case of NGSO satellite) to earth-fixed cells represented by CGI would be up to RAN WGs to decide.

Disicussion point 3. Do companies agree how RAN and core network translate a location to a moving/ temporarily fixed radio cell or a moving/temporarily radio cell to a location at a given time can be addressed by RAN3.
	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	No
	RAN2 is not supposed to make this decision. It should be discussed in RAN3 if or how to add a time stamp in the CGI information. 

	MediaTek
	No
	As the response to Discussion point 1 is that we do not have earth fixed cells, the second point from SA2 LS is no longer relevant. 

	Thales
	Partially Yes
	Such scheme of mapping between the radio cell Id as broadcasted per beam (or set of beams) and CGI needs to be defined.

	
	
	


Also, LS from SA3-LI is received in [2] which emphasizes the fundamental LI requirements to be met:

-
The logical location information (Cell ID) shall be reliable, i.e. network-provided or network-verified.

-
The logical location shall unambiguously map to the geographical area of the UE physical location. Granularity of such geographical areas needs to be able to provide network location accuracy comparable with terrestrial networks.

-
Any solution shall support the ability to enforce the use of a Core Network of PLMN in the country where the UE is physically located. The enforcement needs to also include cross-border service continuity scenarios.

Whether a radio cell is moving, temporarily fixed or permanently fixed, it is possible that the cell diameter in NTN is very large in the range of 100 km to 1000 km in case of LEO (and even larger for GEO), i.e., way larger than TN cell. Therefore, using the CGI of such large NTN cell does not meet the SA3-LI/regulation requirement.

Currently in terrestrial networks a Cell ID determined and provided by RAN is used to represent UE location in different services and systems (e.g. to route emergency calls to a suitable PSAP).
Disicussion point 4. Do companies agree that cell identity (CGI) should represent UE’s location with accuracy comparable with terrestrial network?
	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	
	This offline is for discussion about the SA2 LS. Regarding this SA3-LI LS, it can be discussed separately.

	MediaTek
	No
	Cell Id (CGI) is not the only representation of UE’s location. The LCS capabilities, as referenced in the same SA3 LS [2], also aids in determining UE’s locations.

	Thales
	No
	Cell id (CGI) is not the only representation of UE’s location. LCS framework and adapted network-based location methods can be used to determine UE’s locations in a trusted manner

	
	
	


When a UE moves to RRC_CONNECTED in the cell, it could have accessed the cell anywhere within the cell. It is possible the beam footprint may cover some part of an unauthorized area (e.g., near an international border). A Network would then not know if the UE is accessing the cell from the unauthorized area unless RAN determines the UE’s location (with some accuracy) using UE or network positioning methods. It is to note that UE location or measurement report may not be sent to RAN until AS security has been enabled so CN would not know the accurate location (other than CGI) before it can make decision whether to reject registration update/service request.
Disicussion point 5. Please provide your view how the UE’s location issue is resolved if the CGI of a cell represents earth area across international borders (e.g., beam footprint in country A, B and C)?
	Company
	Yes/No
	Comments

	Huawei, HiSilicon
	
	It seems that this issue needs to be addressed in RAN3/SA2. If there is no UE impact, we don’t need to discuss it in RAN2.

	MediaTek
	-
	Tracking areas (TA) are fixed on the ground (Earth-fixed Tracking areas) and should not cross International boundaries. The network can broadcast multiple TAs and configure the UE to connect to the correct allowed TA. As the TA codes of the two TAs will be different, it will form different CGIs.

	Thales
	-
	Just like in cellular network, TA in NTN should be designed to prevent any cross border area.

	
	
	


Disicussion point 6. Based on the above discussion points, please elaborate your suggestion how to respond to SA2 LS. Draft LS reply [4] is uploaded in the draft folder.
	Company
	Comments

	Huawei, HiSilicon
	In our understanding, RAN2 can only indicate that “- 
RAN2 has found that radio cells for NTN can be permanently fixed, temporarily fixed or continuously moving. Existing cell ID of a moving radio cell does not correspond to an earth fixed area.”, i.e. the first paragraph in draft reply LS.
The second paragraph is more related to RAN3, i.e. how to provide this CGI information with a time stamp.

And regarding the third paragraph, RAN2 haven’t discussed “virtual cell IDs or location encoded cell IDs” in SI. So we don’t think we can have a conclusion to adopt these solutions right now.

	MediaTek
	SA2 has only asked us if the cell id corresponds to earth-fixed area. We can respond to this question by informing them that the answer is NO.

The following text from the draft LS is sufficient.
- 
RAN2 has found that radio cells for NTN can be permanently fixed, temporarily fixed or continuously moving. Existing cell ID of a moving radio cell does not correspond to an earth fixed area.

	Thales
	If CGI remains fixed on Earth (from the point of view of RAN or CN) in case of temporarily fixed or moving beams, then CGI value may need to be adapted or updated when beam moves from a TA to another TA.

	
	


3. Conclusion

To be updated.
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