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Abstract of the contribution: This contribution proposes a new solution for KI#1 on how to handle Cell IDs in the regenerative architecture. 
Discussion 
For the transparent architecture it has been specified that Mapped Cell IDs are used on the N2/S1 interface. A Mapped Cell ID corresponds to a fixed geographical area. This property is desirable to maintain for the regenerative architecture. 

Below we describe potential issues with Mapped Cell IDs and propose a solution to address these aspects.
Proposal

It is proposed to update TR 23.700-29 as follows:
**** First Change ****

6.0
Mapping of Solutions to Key Issues

Table 6.0-1: Mapping of Solutions to Key Issues
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**** Next Change (all new text) ****

6.X
Solution #X: Handling of Cell IDs for regenerative architectures
6.X.1
Description
This solution addresses KI#1

A property that is specified for the transparent architecture is that Mapped Cell IDs are used on the N2/S1 interface. A Mapped Cell ID corresponds to a fixed geographical area. This property is desirable to maintain for the regenerative architecture. 

The gNB/eNB determines the Mapped Cell ID based on the UE location information, if available. The Mapped Cell ID has the same format as a “regular” Cell ID, i.e. it is a bit string where the left-most bits contain the gNB/eNB ID. 
There are a couple of issues with the regenerative architecture when it comes to Mapped Cell IDs:

- 
Cell ID(s) may be used as Assistance Data For Paging. If Mapped Cell IDs are provided from gNB1 at time T1 to the AMF/MME, the AMF/MME should send these Cell ID(s) to the gNB/eNB as assistance data for paging optimization. However, at the time of paging, another gNB/eNB may serve the same area. It is not clear if the AMF/MME can send the Mapped Cell IDs received from the first gNB/eNB to the second gNB/eNB, with a different gNB/eNB ID. 

- 
Similarly, the AMF/MME may need to send Cell IDs for Area of Interest (for N2 only), PWS or WUS. The core network in this case needs to create Mapped Cell IDs that correspond to the desired geographical area. Would AMF/MME need to send different Mapped Cell IDs to the gNBs/eNBs depending on what gNBs/eNBs is currently serving that area?

This solution proposes to address the above issues and is based on the following basic principles and assumptions:
- 
Each gNB/eNB is able to receive Mapped Cell IDs via N2/S1 irrespective of the gNB/eNB ID that is part of the Cell ID. The gNB/eNB is able to map the Mapped Cell IDs to physical cells or geographical area, as required for handling the e2e procedure. 

6.X.2
Procedures

6.X.2.1 

Example of paging procedure involving Mapped Cell IDs
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Figure 6.X.2.1-1: N2/S1 Release and subsequent paging

1. 
The AMF/MME sends a UE Context Release Command. (This step may have been triggered by gNB/eNB sending UE Context Release Request to AMF/MME)
2. 
The gNB/eNB sends a UE Context Release Complete and may include Information on Recommended Cells and RAN Nodes / eNBs for Paging containing Mapped Cell IDs.

3. 
Later the AMF/MME may want to page the UE and sends a Paging request to gNB(s)/eNB(s) supporting the TAI(s) where the AMF/MME wants to page. The AMF/MME may also include Assistance Data for Paging, containing the Mapped Cell IDs received in step 2. The Mapped Cell IDs are provided irrespective of the gNB/eNB ID contained in the Cell ID parameters. The gNB/eNB may determine the physical cells corresponding to the Mapped Cell IDs contained in the Assistance Data for Paging.
6.X.2.2 

Example of warning message procedure involving Mapped Cell IDs
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Figure 6.X.2.2-1: N2/S1 Release and subsequent paging

1. 
The AMF/MME sends a Warning message request (WRITE-REPLACE WARNING REQUEST) to gNBs/eNBs serving the TAIs that are targeted. The AMF/MME also includes the Warning Area List containing the targeted TAIs and Mapped Cell IDs. The Mapped Cell IDs are provided irrespective of the gNB/eNB ID contained in the Cell ID parameters. The gNB/eNB uses the information to determine the physical cells corresponding to the Mapped Cell IDs contained in the Assistance Data for Paging.

2. 
The gNB/eNB sends a Warning message response (WRITE-REPLACE WARNING RESPONSE) to the AMF/MME.

6.X.3
Impacts to Services, Entities and Interfaces
gNB/eNB:
- 
Map a Mapped Cell ID to geographical area or physical cells, independent of the gNB/eNB ID contained in the Cell ID. The mapping may be pre-configured (e.g., up to operator's policy) or up to implementation.
**** End of Changes ****

3GPP


AMF/MME
2. N2/S1 UE Context Release Complete
1. N2/S1 UE Context Release Command
gNB/eNB
gNB/eNB
3. Paging



AMF/MME
2. N2/S1 Warning message response
1. N2/S1 Warning message request
gNB/eNB



