3GPP TSG RAN WG2 Meeting #107        










             R2-1909698
Prague, Czech Republic, 26 – 30 August, 2019









Source:
Huawei, HiSilicon
Title:
Discussion on CHO execution
Agenda Item:
11.9.3.2
Conditional handover - executions details
Document for:

Discussion and Decision
1. Introduction

In RAN2#105bis meeting, CHO is agreed in NR to solve robustness/reliability issue, and some agreements were achieved in [1] as following:

Agreements

0:
CHO is introduced in NR to solve robustness/reliability issue.

1: The LTE agreements below are applicable for NR: 

a/ CHO is defined as UE having network configuration for initiating access to a target cell based on configured condition(s). 

b/ Usage of conditional handover is decided by network. UE evaluates when the condition is valid.

c/ Support configuration of one or more candidate cells for conditional handover;

=>
FFS how many candidate cells (UE and network impacts should be clarified).

=>
FFS how to include the CHO conditions in UE configuration

d/ The baseline operation for Conditional HO procedure assumes HO command type of message contains HO triggering condition(s) and dedicated RRC configuration(s). UE accesses the prepared target when the relevant condition is met.

e/ The baseline operation for Conditional HO assumes the source RAN remains responsible for RRC until UE successfully sends RRC Reconfiguration Complete message to target RAN. 

f/ 
RAN2 assumes late packet forwarding (i.e. not done immediately when the CHO target cells become prepared) could be suitable for CHO when there are multiple candidate target cells. Early packet forwarding can also be considered. Detailed decisions require RAN3 study.

2
Cell level quality is used as baseline for CHO execution condition;

FFS: on whether beam quality is used as input for CHO execution condition.

3
 RS type SSB can be used

FFS: CSI-RS, use of more than one RS type

4
Ax events (entry condition) are used for CHO execution condition and A3/5 as baseline

FFS: on other events

5
Trigger quantity for CHO execution condition (RSRP, RSRQ or RS-SINR) is configured by network. 

FFS: on multiple quantities.

FFS: Enhancements to the above CHO framework to specifically address usage in FR2 (e.g. address high number of handovers, RLFs, etc)

In RAN2#106 meeting, some other agreements were achieved in [2] as following:

Agreements

2
The source cell decides on the condition for the execution of CHO. 

3
The source cell adds the condition for the execution of CHO to the RRC message sent to UE.

4
Multiple CHO candidate cells can be sent in either one or multiple RRC messages. FFS on signalling details. FFS how CHO execution is handled.
5
CHO execution does not trigger measurement report.

6
On cell level A3/A5-like CHO execution condition shall be specified (other events will not be specified without clear justifications)
In this paper, we would discuss about the details for signalling and how CHO execution is handled.
2. Discussion 

In CHO, multiple candidate cells can be configured to improve reliability, and these multiple candidate cells can be from the same or different gNBs. It assumes that the RRC message for CHO includes CHO trigger condition(s) and dedicated RRC configuration(s) as the ReconfigurationWithSync IE presents. Last RAN2 meeting has agreed that “The source cell decides on the condition for the execution of CHO. The source cell adds the condition for the execution of CHO to the RRC message sent to UE. Multiple CHO candidate cells can be sent in either one or multiple RRC messages”, the RRC reconfiguration message including CHO configurations can be generated by the source gNB. After the UE receives the RRC reconfiguration message for CHO, the UE can still keep connection with the source gNB and it would not execute handover immediately. Only when the CHO trigger condition is met, UE may execute handover to the decided target cell. There is a period between the network providing CHO configuration and the UE performing actual handover. During this period, it is possible that the configuration of the source cell can be modified, and the configuration of the candidate cells can also be modified or released, in addition, some other new candidates can be added. For these cases, the source gNB can inform the UE to add/modify/release the related configurations. The simple and flexible way is to use AddModList and RemoveList for CHO, i.e. one or more candidate cells can be included in the AddModList or RemoveList, and for each candidate cell, CHO trigger condition and the ReconfigurationWithSync IE can be configured. 
Proposal 1: Use AddModList and RemoveList for CHO configurations. 
With the add/mod/release structure, the network can add/modify/release any candidate cell flexibly. When receiving the RRC reconfiguration message for CHO subsequently, the issue is how to handle by the UE. The details can be discussed based on the Figure1 as below.
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Figure 1: add/modify/release for CHO

The RRC reconfiguration message for CHO includes CHO trigger condition and the RRC container for each candidate cell, for example, the network first configures cell1 and cell2 as the candidate cells. After the UE receives the RRC message, it would store these CHO configurations and try to find the trigger condition fulfilled cell from the candidate cells. When the UE is evaluating whether the CHO trigger condition is met, there are two potential cases:
Case 1: The network i) modifies the configured candidate cell (e.g. cell1) or ii) adds another new candidate cell (e.g. cell3);
In this case, i) the UE would update the stored CHO configurations, i.e. modify the CHO configurations for cell1, and then the UE would continue to find target cell from cell1 and cell2 based on the updated configurations. ii) The UE would add cell3 as the newly added candidate cell and also store the configured cell3’s CHO configurations, and then the UE can evaluate and select target cell from cell1, cell2 and cell3 based on the updated configurations. 
Case 2: The network removes the configured candidate cell (e.g. cell2);

In this case, the UE would remove cell2 from the candidate cells, i.e. release the CHO configurations of cell2, and then the UE would evaluate and select target cell from the left candidate cells (e.g. cell1) based on the updated configurations.
Proposal 2: The UE would update the stored CHO configurations based on the subsequent RRC message(s) for CHO. 
3. Summary

This paper mainly discusses about the details for signalling and how CHO execution is handled, we have the following proposals: 
Proposal 1: Use AddModList and RemoveList for CHO configurations. 
Proposal 2: The UE would update the stored CHO configurations based on the subsequent RRC message(s) for CHO.
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