3GPP TSG RAN WG2 #114-e
R2-2105610
Electronic Meeting, 19 MAY – 27 MAY 2021
Source: 
Huawei, HiSilicon
Title: 
Discussion on decoupled cell ID
Agenda Item:
8.10.3.1
Document for:
Discussion and decision

1 Introduction
In RAN3 #110-E meeting, the following agreement was achieved:

It is agreed that a Cell ID provided to the 5GC within the User Location Information corresponds to a fixed geographical area.

WA: RAN3 strives for minimizing 5GC/NGAP impact for NTN.

And RAN3 sent an LS (R3-207062) to RAN2 with two possible solution for how to broadcast the cell ID in Uu:

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.

In a word, approaches a) is to broadcast momentary cell ID related to the geographically area and approaches b) is to decouple the cell ID in Uu and cell ID in NG interface, and the mapping is done by RAN.
In RAN2 #113bis-e meeting, two approaches were discussed. Finally RAN2 preferred approach b) and replied the LS as follows [1]:
RAN2 discussed the approaches (a) and (b). RAN2 prefers approach (b) and will continue working assuming approach (b). However, in the case of earth fixed beams, it will be possible to keep the cell IDs used on Uu and on NG/N2 aligned. UE location aspects will be handled separately in LS R2-2102036.

In order to make approach b) work, the RAN should know the location of UE at least in a granularity level as TN cell, in this way, RAN can map the UE location to a cell ID, and then provides such cell ID to CN.
In this contribution, we discuss how to enable decoupled cell ID, i.e. using V2X-like zone ID.
2 Discussion
The Cell ID used on NG is decoupled from the Cell ID used on Uu SIB content, and it can be included in the User Location Information which is needed for INITIAL UE MESSAGE, i.e. the first uplink NAS message to be forwarded to an AMF. And at this time the security function has not been configured and activated. So the key issue of approach (b) is how network can know UE location and achieve the mapping to a geographical area. Actually it is about how to get UE’s coarse location information.
Here we try to provide a possible solution for this issue, i.e. using V2X-like zone ID. 
In order to further segment a cell geographically, especially to support a mechanism also applicable in a moving cell scenario, one potential way is to reuse the Zone concept in V2X. Take LTE V2X as an example, the V2X sidelink communication transmission pool selection part is as follows:
1>
if zoneConfig is included in the entry of v2x-InterFreqInfoList for the concerned frequency and if the UE is configured to transmit on v2x-CommTxPoolNormal in v2x-InterFreqInfoList or is configured to transmit on p2x-CommTxPoolNormal in v2x-InterFreqInfoList in RRCConnectionReconfiguration and zoneID is included in p2x-CommTxPoolNormal; or

1>
if zoneConfig is included in SL-V2X-Preconfiguration for the concerned frequency and the UE is configured to transmit on v2x-CommTxPoolList in SL-V2X-Preconfiguration for the concerned frequency:

2>
select the pool configured with zoneID equal to the zone identity determined below and associated with the synchronization reference source selected in accordance with 5.10.8.2;

The UE shall determine an identity of the zone (i.e. Zone_id) in which it is located using the following formulae, if zoneConfig is included in SystemInformationBlockType21 or SystemInformationBlockType26 or in SL-V2X-Preconfiguration:

x1= FLOOR (x / L) Mod Nx;

y1= FLOOR (y / W) Mod Ny;

Zone_id = y1 * Nx + x1.

The parameters in the formulae are defined as follows:

L is the value of zoneLength included in zoneConfig in SystemInformationBlockType21 or SystemInformationBlockType26 or in SL-V2X-Preconfiguration;

W is the value of zoneWidth included in zoneConfig in SystemInformationBlockType21 or SystemInformationBlockType26 or in SL-V2X-Preconfiguration;

Nx is the value of zoneIdLongiMod included in zoneConfig in SystemInformationBlockType21 or SystemInformationBlockType26 or in SL-V2X-Preconfiguration;

Ny is the value of zoneIdLatiMod included in zoneConfig in SystemInformationBlockType21 or SystemInformationBlockType26 or in SL-V2X-Preconfiguration;

x is the geodesic distance in longitude between UE's current location and geographical coordinates (0, 0) according to WGS84 model [80] and it is expressed in meters;
y is the geodesic distance in latitude between UE's current location and geographical coordinates (0, 0) according to WGS84 model [80] and it is expressed in meters.

According to the description above, the network can provide the resource pool configuration of each Zone to UE, and UE with GNSS capability can uses those formulas to determine the Zone ID and selects the resource pool associated to the Zone.
This solution could also be applied in NTN as well, so gNB can provide the zone parameters, e.g. geographical coordinates (0, 0), zone length and width, so that UEs with GNSS capability can determine the zone ID where it is located. And UE could send zone ID via MSG5 to gNB, then gNB includes this value in User Location Information and sends to AMF. One thing that should be addressed is that, the geographical coordinates (0, 0) may change as satellite beams are moving, so UE may also provide the corresponding geographical coordinates (0, 0) to network which helps network determine UE location.
Proposal 1: RAN2 to discuss whether to apply V2X-like zone ID to enable approach b).
3 Conclusion

In this contribution, we discuss how to enable decoupled cell ID in NTN and have the following proposal:

Proposal 1: RAN2 to discuss whether to apply V2X-like zone ID to enable approach b).
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