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1
Introduction

In RAN3#110-e meeting, the following were agreed on MRO for CHO.

the source node needs to know the candidate cell list and CHO execution condition(s). It is FFS on how the source node knows these information

At RAN3#112-e meeting, RAN3 has discussed the UE context handling and retention at the source node after HO based on RAN2 LS and replied RAN2 in [1].

RAN3 has discussed the UE context handling and retention at the source node after HO, and concluded that it is not mandated that the source node stores the UE context.

RAN3 is also discussing network-based solutions. However, RAN3 has not reached any agreement so far.
This contribution discussed how to let the source node acquire the candidate cell list and CHO execution condition(s) based on above agreements. Furthermore, the additional information in Handover Report message for SON CHO enhancements was proposed.
2
Discussion

Because it is not mandated that the source node stores the UE context, solution is needed to let the source know know the candidate cell list and CHO execution condition(s) per the agreement at RAN3#110-e meeting.
There are two alternatives on the table:

Alternative 1: Network based solution

Source node sends the candidate cell list to the target node. Target node uses this as assistance information for detection. Target nodes transmits the information back to the source node in Handover Report message. The source node use the info for failure reason confirmation and optimisation.

Alternative 2: UE based soluton discussed by RAN2

Including an indication in the RLF-report to indicate whether a neighbour cell, included as part of the existing neighbour cell measurement results, is associated to a CHO candidate target cell or not
With alternative 2, the network cannot get all the candidate cells in some scenarios e.g. not all the candidate cells are included in the neighbour cell measurement results. In this case, the network may not perform appropriate optimisation. 
Observation 1: The UE based solution cannot assure the network gets the full set of candidate cells.

There are two concerns for Alternative 1. One is that that the candidate cell list and CHO execution condition(s) have to be sent to all the candidate target nodes. The other one is that the information may be not up to date e.g. the source node may update the candidate cell list after the first RRC Reconfiguration (Handover Command) message. 
Here we would like to clarify that the network based solution has no such issues.

For Alternative 1, the source node sends the candidate cell list and CHO execution condition(s) latestly configured to the UE to the target after receiving Handover Success (step 8a) message e.g. with SN Status Transfer  or a new message. So the information is sent to the target node only (not to all candidates target nodes). And the information is the same as those configured to the UE. This is the same for UE based solution and network based solution. 
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Figure 1: CHO handover procedure
Observation 2: For network based solution, the candidate cell list and CHO execution condition(s) are sent to the target only (not all candidate target nodes) and the information is up to date (the same as recently configured to the UE).
And there is principle that for those information the network can get, network based solution should be used. Alternative 1 has less UE impact and reduce the load of Uu. Therefore alternative 1 is preferred.
Proposal 1: Agree the network bases solution i.e. the source node sends candidate cell list and CHO execution condition(s) to the target after receiving Handover Success message and the target transmits the info back to the source in Handover Report message.

The source node can transmit those information to the target with SN Status Transfer message or a new message. SN Status Transfer message has dedicated purpose. A new message may be clear. The TP based on a new message is provided in [3]. If the group prefer SN status Transfer message, it could be easily adapted.

Proposal 2: The source node sends candidate cell list and CHO execution condition(s) to the target in a new XnAP message.

Furthermore, Handover Report value Too Early CHO Execution and CHO Execution to Wrong Cell needs to be defined in Handover Report message.

Proposal 3: Add Handover Report value Too Early CHO Execution and CHO Execution to Wrong Cell in Handover Report message.

3
Conclusion
This contribution discussed how to let the source node acquire the candidate cell list and CHO execution condition(s) and the additional information in Handover Report message. It is proposed to agree the proposals and the CRs in [3].
Observation 1: The UE based solution cannot assure the network gets the full set of candidate cells.

Observation 2: For network based solution, the candidate cell list and CHO execution condition(s) are sent to the target only (not all candidate target nodes) and the information is up to date (the same as recently configured to the UE).
Proposal 1: Agree the network bases solution i.e. the source node sends candidate cell list and CHO execution condition(s) to the target after receiving Handover Success message and the target transmits the info back to the source in Handover Report message.

Proposal 2: The source node sends candidate cell list and CHO execution condition(s) to the target in a new XnAP message.

Proposal 3: Add Handover Report value Too Early CHO Execution and CHO Execution to Wrong Cell in Handover Report message.
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m:UE;
s:Source gNB;
t:Target gNB;
t1:Other potential\ntarget gNB(s);
a:AMF;
u:UPF(s);

|||;
mark HPstart;
m<=>s: User Data [au];
join s<=>u: User Data [au];
s--a:0.Mobility control information provided by AMF [br];
m--s:1.Measurement Control and Reports [br];
s--s:2. CHO Decision [bs];
s->t:3. HANDOVER REQUEST [ac];
s->t [ad];
s->t1:3. HANDOVER REQUEST [ac];
s->t1 [ad];
t--t:4. Admission Control [bs];
t1--t1:4. Admission Control [bs];
t->s:5. HANDOVER REQUEST\nACKNOWLEDGE [ac];
t->s[ad];
t1->s:5. HANDOVER REQUEST ACKNOWLEDGE [ac];
t1->s[ad];
s->m:6. RRCReconfiguration [ac];
m->s:7. RRCReconfigurationComplete [ac];
mark HPend;
parallel m--m:Evaluate the CHO conditions.[bs];
s->t1:7a. EARLY STATUS TRANSFER [ac];
parallel m--m:Detach from the old cell,\n synchronize to the new cell. [bs];
u=>s:User Data [au];
join s=>t1 [au];
m--t:8. CHO Handover completion [bs];
mark HEend;
t->s:8a. HANDOVER SUCCESS [ac];
s->t:8b. SN STATUS TRANSFER [ac];
u=>s:User Data [au];
join s=>t [au];
s->t:8c. HANDOVER CANCEL [ac];
s->t1[ad];
m--u:Figure 9.2.3.2.1-1 step 9-12 [bs];
mark HCend;
|||;

vertical brace HPstart->HPend:Handover Preparation [n1];
vertical brace HPend->HEend:Handover Execution [n1];
vertical brace HEend->HCend:Handover Completion [n1];
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