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1   Introduction
At last meeting, the following agreement was made for multiple CHO preparations for a single towards a single node:
CHO preparations for multiple target cells toward the same target node for the same UE are allowed
And the related stage 3 TP to reflect that agreement was agreed in [R3-194641] for NR, and in [R3-194640] for E-UTRAN respectively.

However, the impact on F1 interface for multiple CHO preparations is still not clear and not discussed yet. In this document, we mainly discuss the F1 impact for support of multiple CHO preparations.
2   Discussion
In [R3-194639], the summary of offline discussion, it is agreed to use parallel transactions on Xn for multiple CHO preparations. And the same UE AP ID will be used in the subsequent handover preparation messages for the UE. The target node may identify that those parallel handover preparations are for a single UE by the different target cell ID in the handover request messages.
In split gNB architecture, the gNB-CU may trigger a UE Context Setup Request message to the gNB-DU that hosts the handover target cell when a handover request message is received from source node on Xn. The target cell ID is conveyed in the special cell ID in the message. This is specified in TS 38.473 as below.
	9.2.2.1
UE CONTEXT SETUP REQUEST

This message is sent by the gNB-CU to request the setup of a UE context.
Direction: gNB-CU ( gNB-DU. 
IE/Group Name

Presence

Range

IE type and reference

Semantics description

Criticality

Assigned Criticality

Message Type

M

9.3.1.1

YES

reject

gNB-CU UE F1AP ID
M 

9.3.1.4

YES

reject

gNB-DU UE F1AP ID 

O

9.3.1.5

YES

ignore

SpCell ID

M
NR CGI

9.3.1.12

Special Cell as defined in TS 38.321 [16]. For handover case, this IE shall be considered as target cell.
YES
reject
ServCellIndex

M

INTEGER (0..31,...)

YES

reject

SpCell UL Configured

O

Cell UL Configured

9.3.1.33

YES

ignore

CU to DU RRC Information

M

9.3.1.25

YES
reject



There is no issue for normal handover, and multiple normal handover preparation. Because we assume the multiple normal handover preparations are initiated to different target nodes. 
However, we just allowed to prepare in multiple target cells in a single node for CHO. The current stage 3 specification seems not support this new scenario yet if the target cells are located in a same gNB-DU. Because, it is not clear which procedure will be used by the gNB-CU if another handover request message with different target cell ID is received from Xn interface. 

The first option is that the gNB-CU triggers a second UE context setup procedure towards the gNB-DU in which the UE context is already established. This option needs to indicate explicitly in the setup message that it is a new CHO preparation request for a previous prepared UE. So that the gNB-DU can react and implement correctly. 
The second option is to trigger a UE Context Modification procedure to convey the new target cell ID to the gNB-DU. This option may also needs stage 3 specification change because the current specification of TS 38.473 in section 8.3.4 UE Context Modification says:
	8.3.4
UE Context Modification (gNB-CU initiated)
8.3.4.1
General
The purpose of the UE Context Modification procedure is to modify the established UE Context, e.g., establishing, modifying and releasing radio resources. This procedure is also used to command the gNB-DU to stop data transmission for the UE for mobility (see TS 38.401 [4]). The procedure uses UE-associated signalling.

8.3.4.2
Successful Operation
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Figure 8.3.4.2-1: UE Context Modification procedure. Successful operation

The UE CONTEXT MODIFICATION REQUEST message is initiated by the gNB-CU.

Upon reception of the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall perform the modifications, and if successful reports the update in the UE CONTEXT MODIFICATION RESPONSE message.

If the SpCell ID IE is included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall replace any previously received value and regard it as a reconfiguration with sync as defined in TS 38.331 [8]. If the ServCellIndex IE is included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall take this into account for the indicated SpCell. If the SpCell UL Configured IE is included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall configure UL for the indicated SpCell accordingly. If the servingCellMO IE is included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall configure servingCellMO for the indicated SpCell accordingly.


In option 2, new procedural text is needed to specify that if the SpCell ID is different from the one received in UE Context Setup, the gNB-DU shall regard the modification as a new handover preparation. This may introduce some complexities in current implementation. On the other hand, this will make the procedure text more complicated since we will have different functionality based on the value of the SpCell ID.
On the other hand, if we introduce a new IE in the context setup, most of the legacy specification can remain the same.

Therefore, it is proposed to adopt option 1.

Proposal 1: For multiple CHO preparation towards a single gNB-DU, the gNB-CU will initiate parallel UE Context Setup procedures for each target cell.

As discussed above there is a need to differentiate between different contexts setup for CHO. A simple solution would be to indicate a simple indicator with criticality reject and use the SpCell ID to differentiate between different instants. On the other hand, using a separate identity for each CHO instance would probably be even better since we could describe the new functionality required in a separate way, thereby minimising the impact on existing specification.
Proposal 2: To add a new IE named as e.g. UE Context Index in UE Context Setup Request and UE Context Modification Request to enable the gNB-DU to distinguish the multiple transactions to a single UE context.
3   Conclusion
In this document, we discuss the F1 impact to support multiple CHO preparation towards a single gNB-DU.  We have the following proposals:
Proposal 1: For multiple CHO preparation towards a single gNB-DU, the gNB-CU will initiate parallel UE Context Setup procedures for each target cell.

Proposal 2: To add a new IE named as e.g. UE Context Index in UE Context Setup Request and UE Context Modification Request to enable the gNB-DU to distinguish the multiple transactions to a single UE context.
We also propose to agree on the CR to TS 38.473 in [1].
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