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1
Introduction

During Mobility Enhancements WIs discussion in RAN2, it was agreed that conditional handover is introduced in LTE and NR to solve robustness/reliability issue. In this contribution we discuss aspects of Conditional Handover (CHO) preparation, we provide our views and present our proposals.
2
Discussion

In the previous meeting some agreements were made regarding Conditional Handover both in RAN2 and RAN3. 

In RAN2 the following agreements were made:

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)
and

Agreements

1:
Separate CHO execution condition(s) can be configured for each individual candidate cells.

2
Define a CHO execution condition by the measurement identity which identifies a measurement configuration. (FFS to be addressed in stage 3 which parts of the measurement configuration are used for the CHO triggering)

3
As a baseline CHO can be triggered based on a condition consisting of a single event, single RS type, singe quantity.

3.1
The single trigger quantity can be configured to be RSRP, RSRQ or RS-SINR

3.2
The single RS type can be configured to be SSB or CSI-RS

FFS Whether multiple triggering conditions are required.
The agreements in RAN3 are as follows:

Reuse existing HO Prep procedure for CHO prep

Reuse existing HO cancel for canceling CHO from source

WA: principles for “monolithic” gNB CHO should also apply to CU-DU split case (e.g. inter-DU CHO)

The target shall be able to signal successful CHO to the source

WA: When to start data forwarding is up to implementation

The issue we would like to address is how to signal more than one CHO candidate cells to the target node. Three different solutions can be envisioned. Below we list and investigate these alternatives.
So in order to enable the configuration of multiple candidate cells belonging to the same target node, we can:
1.
Send the information on additional CHO candidate cells in the RRC HandoverPreparationInformation message sent from source to target in the HANDOVER REQUEST message.
2.
Introduce an optional IE in the HANDOVER REQUEST message containing the additional cell IDs.
3.
Allow parallel transactions (i.e. multiple HANDOVER REQUEST) for the same UE
In the following we discuss each alternative.

Looking into the first option, although multiple cells can be sent in the RRC HandoverPreparationInformation message sent from source to target in the HANDOVER REQUEST message, the target node can choose only one of the cells and send the respective RRC HandoverCommand message in the HANDOVER REQUEST ACKNOWLEDGE message. So, option 1 can be excluded since it essentially supports only the HANDOVER REQUEST message and not the the HANDOVER REQUEST ACKNOWLEDGE message.
Moving to the second option, we make the following observations. 
If we look at the needed enhancement to the HANDOVER REQUEST ACKNOWLEDGE message, we notice that two lists will be needed:

· List of approved candidate cells

· List of rejected candidate cells

And the IE for approved cells will probably look like this:


This is not a straightforward change. Furthermore, additional checking is needed to identify if an IE is cell-specific or node-specific. And this could be implemention dependent (e.g. TEIDs), so the discussion in RAN3 could take a long and complicate route. Furthemore, any modification to these IEs or new IEs added to the HANDOVER REQUEST ACKNOWLEDGE will need the same approach in the future (e.g. replicated in the CHO IEs if identified as cell-specific). This last issue can be problematic if we consider that the content of some IEs is decided by another group (i.e. RAN2). So, in conclusion, this is a viable option, albeit potentially complicated.

Finally, the third option. This is currently not allowed by default as indicated by the following excerpt from TS 38.423
5.2
Parallel transactions

Unless explicitly indicated in the procedure specification, at any instance in time one protocol peer shall have a maximum of one ongoing XnAP procedure related to a certain UE.
We consider this option also viable, since procedural text allowing parallel transactions in the Handover Preparation procedural text will be sufficient to allow parallel transactions for the CHO case only. If this behaviour is limited to the Handover Preparation procedure only, and only if the request is associated to CHO, the impact on the nodes can be limited. The processing of the request could still be done in sequence or in parallel. Interactions between these requests may be limited because it could be seen as independent. Or an implementation can also identify these requests as linked to the same UE by checking the UE Context Information IE and apply specific measures. The only change will be on the source node, which will be now allowed to send parallel transactions for CHO. But the impact of removing the limitation in section 5.2 for CHO should be further studied to avoid unwanted effect on the existing Handover procedures. The usage of the UE AP IDs shall also be studied. (i.e. same or different UE AP IDs for the parallel transactions).
Based on the above analysis, we believe that both options 2 and 3 are viable, both having their pros and cons. As a result, we propose that RAN3 discusses solutions 2 and 3 and decides the way forward.
Proposal 1: We propose that RAN3 discusses solutions 2 and 3 and decides the way forward.
3
Conclusion

In this contribution the conditional handover solution has been described, and the following proposals have been discussed for the CHO preparation part:
Proposal 1: We propose that RAN3 discusses solutions 2 and 3 and decides the way forward.
9.2.y	Conditional Handover Approved Candidate List


This IE provides information on the approved candidate cells in case of conditional handover.


IE/Group Name�
Presence�
Range�
IE type and reference�
Semantics description�
�
Conditional Handover Approved Candidate Item�
�
1 .. <maxnoofcanditates-1>�
�
�
�
>Target Cell ID�
M�
�
ECGI


9.2.14�
�
�
>E-RABs Admitted List�
�
1�
�
�
�
>>E-RABs Admitted Item�
�
1 .. <maxnoofBearers>�
�
�
�
>>>E-RAB ID�
M�
�
9.2.23�
�
�
>>>UL GTP Tunnel Endpoint�
O�
�
GTP Tunnel Endpoint 9.2.1�
Identifies the X2 transport bearer used for forwarding of UL PDUs�
�
>>>DL GTP Tunnel Endpoint�
O�
�
GTP Tunnel Endpoint 9.2.1�
Identifies the X2 transport bearer. used for forwarding of DL PDUs�
�
>E-RABs Not Admitted List�
O�
�
E-RAB List


9.2.28�
A value for E-RAB ID shall only be present once in E-RABs Admitted List IE and in E-RABs Not Admitted List IE.�
�
>Target eNB To Source eNB Transparent Container�
M�
�
OCTET STRING�
Includes the RRC E-UTRA Handover Command message as defined in subclause 10.2.2 in TS 36.331 [9]�
�



Range bound�
Explanation�
�
maxnoofcanditates�
Maximum no. of candidate cells for conditional handover. Value is FFS.�
�












