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1
Introduction

In RAN3#105, Conditional SN addition/change was discussed and summarized in [1]. Furthermore, an LS [2] was received to ask RAN3 to support them. Thus, to encourage the discussion, this contribution analyse possible discussion point and proposes how to progress conditional PScell addition/change.
2
Discussion
2.1 Scenario to be supported
In RAN3#105, the discussion was summarized in [1] and captured as follows in chairman note [3].

---------------------------------------------------Start of quotation from [3] ----------------------------------------------------
How to enable the data forwarding between source MN/SN and target SN?

Further discuss procedures/IE handling and above issue(s) in upcoming meetings and aim to support the following scenarios in Rel-16:

- MN initiated conditional SN Change

- SN initiated conditional SN Change

- Conditional SN addition

To be continued...

----------------------------------------------------end of quotation from [3] ----------------------------------------------------
On the other hand, an LS [2] was sent from RAN2 to RAN3 to support following scenario.

---------------------------------------------------Start of quotation from [2] ----------------------------------------------------
To RAN WG3 group.

ACTION: 
RAN2 respectfully asks RAN3 to extend to their specification to support conditional PSCell addition and change for the (NG)EN-DC and NR-DC architectures.
----------------------------------------------------end of quotation from [2] ----------------------------------------------------
So, firstly, it seems better to check whether scenarios in [3] covers what is requested by RAN2.

2.1.1 Conditional PScell addition
This is the case where PScell is not activated yet and activated if the condition configured to UE is met. So, SN is not activated until it. Thus, Conditional SN addition is exactly equal to conditional PScell addition in RAN2 LS [2].
Observation 1: Conditional PScell addition in RAN2 LS is equal to Conditional SN addition.

2.1.2 Conditional PScell change
PScell change is tricky than PScell addition because, from RAN3 signalling perspective, there would be two axes. First one is initiating node (i.e. MN initiated or SN initiated) as mentioned in [3] because both nodes are allowed to perform PScell change. Second one is whether PScell change is intra node or inter node (i.e. SN change). Maybe inter node case covers intra node case as, on intra-node case, some inter-node signalling is “masked” in the node. But, from scenario perspective, it would be worth to be listed.

Observation 2: Conditional PScell change in RAN2 LS is consisted of following four scenarios

a. MN initiated intra-node conditional PScell change

b.  MN initiated conditional SN change

c. SN initiated intra-node conditional PScell change

d. SN initiated conditional SN change

2.1.3 Summary of scenario
Based on above, in total, five scenarios needs to be supported.

Proposal 1: RAN3 to support following 5 scenarios

1: Conditional SN addition

2-a: MN initiated intra-node conditional PScell change

2-b: MN initiated conditional SN change

2- c: SN initiated intra-node conditional PScell change

2-d:  SN initiated conditional SN change

2.2 Analysis on each scenario

2.1.1 Common discussion point with normal CHO
In this section, on each discussion point in normal CHO in RAN3#105, comparison between normal CHO and PScell addition/change is provided.

[Multiple target cells toward the same target node]
On normal CHO, RAN3 already agreed that “CHO preparations for multiple target cells toward the same target node for the same UE are allowed.”
And, same as normal CHO, the same target SN may have multiple possible candidate PScells. There can be also multiple candidate target SNs to be prepared in parallel.

Observation 3: Same as normal CHO, the same target SN may have multiple target PScells.

So, following proposal is obtained.

Proposal 2: Same as normal CHO, conditional SN addition/change for multiple target cells toward the same SN for the same UE shall be allowed

Then, RAN3 should see conclusion of normal CHO and check applicability of it (e.g. parallel transaction, multiple cells in one message and so on).

[Cancel]
On normal CHO, RAN3 already agreed that “Both source and target nodes are allowed to initiate per-target cell CHO cancel; target node is only allowed to cancel a prepared CHO.”
And, same as normal CHO, both nodes have possibility to cancel target PScells (e.g. load issue, UE doesn’t go assumed direction and so on.)

Observation 4: Same as normal CHO, both MN and target SN may trigger cancel.

In the context of MR-DC, the “target cell cancel” is equivalent to “target cell release”, hence SN release procedure can be reused, instead of cancel alike messages in HO case.

So, following proposal is obtained.

Proposal 3: Same as normal CHO, both MN and target SN shall be allowed to initiate per-target cell Conditional PScell addition/change cancel; target SN is only allowed to cancel a prepared Conditional PScell addition/change.

Then, same as previous one, RAN3 should see conclusion of normal CHO and check applicability of it.

[early/late data forwarding]
On normal CHO, RAN3 already agreed that “We agree to specify both “early forwarding” and “late forwarding” according to definitions in agreed St2 TPs; whether to use early data forwarding for CHO is FFS.”
And, in [5], it is proposed to support both early data forwarding and late data forwarding from specification point of view for normal CHO. The logic is also applicable to here (i.e. the pros on early data forwarding, which is minimizing delay, is also applicable on conditional PScell addition/change.) Then, if both are supported, the selection should be up to implementation.

Observation 5: On early data forwarding, the pros on early data forwarding, which is minimizing delay, is also applicable on conditional PScell addition/change.

So, following proposal is obtained.

Proposal 4: both early data forwarding and late data forwarding for Conditional PScell addition/change shall be allowed.
[Indication from SN to MN]
On normal CHO, RAN3 already agreed to have dedicated to HANDOVER SUCCESS message to inform the source RAN node that the UE has successfully accessed the target RAN node as shown in baseline CR [6] [7].
And, same as normal CHO, target SN needs to indicate conditional PScell addition/change success to MN. 

Observation 6: Same as normal CHO, the target SN needs to indicate conditional PScell addition/change success to the MN.

So, following proposal is obtained.

Proposal 5: Same as normal CHO, RAN3 to define a message (e.g. PSCELL SUCCESS) or reuse HO SUCCESS to inform the MN that the UE has successfully accessed the target SN.

Here, as use cases between normal CHO and PScell addition/change are almost same, it seems reasonable  to generalize the current HO Success to Access Success message, to accommodate both HO and DC cases.

2.1.2 Specific discussion point against normal CHO

2.1.2.1 Common between Conditional PScell and change
When checking call flows in annex, comparing with normal CHO, there would be no significant difference. For example, SgNB Addition request (and SN change required for SN initiated SN change) is used instead of HO request. Same as HO SUCCESS message in normal CHO, target SN will indicate conditional PScell addition/change success to MN as mentioned in observation 6. Then, same as HO Cancel, MN will release candidate but not selected SN.

On the other hand, as procedures for DC is defined per node (i.e. not per cell), some may be confused when considering SN served several cells.

 For the case where one SN serves (1) both source PScell and target PScell(s) (i.e. MN/SN initiated intra-node conditional PScell change) or (2) both selected target PScell and unselected target PScell(s).

-Should MN sends SN Addition request for target PScell nevertheless the SN already serves/will serve for the UE?

-Should MN sends SN Release request for unselected target PScell nevertheless the SN still serves/will serve for the UE?

- (On SN initiated PScell change and (1),) should SN sends SN change required including PScell served by the SN itself?

Observation 7: In case that source SN serves (1) both source PScell and target PScell(s) or (2) both selected target PScell and unselected target PScell(s), some confusion may occur because DC messages are used per node so far.

Firstly, let’s focus on MN initiated message (i.e. SN addition request and SN release request.) Then, it would be better to discuss whether SN can identify the requested conditional PSCell addition/change is for the same UE currently serving/to be served by another conditional addition/change because, if yes, it would be strange from SN but, if no, SN doesn’t care. 

As discussed in normal CHO, RAN3 doesn’t mandate to have restrictions for allocated UE AP IDs. 

---------------------------------------------------Start of quotation from [4] ----------------------------------------------------
Summary of offline disc R3-194642 noted

source and target nodes shall be able to allocate UE AP IDs without any restriction (i.e. same UE AP IDs or different ones in case of multiple procedures for the same UE).

There is a common understanding that it may be beneficial for the target node to identify that multiple handover preparation procedures are linked to the same CHO. FFS how this is performed.

----------------------------------------------------end of quotation from [4] ----------------------------------------------------
In other words, there is currently no way for SN to identify it. (And, the “FFS” is not clear to be addressed because it is not agreement but just note.)

Thus, following observation is obtained.

Observation 8: On MN initiated message (i.e. SN addition request and SN release request), there is no way for SN to identify the requested conditional PSCell addition/change is for the same UE currently serving/to be served by another conditional addition/change.

Secondly, on SN initiated message (i.e. SN change required), logic for MN initiated case is not applicable because SN knows whether the target PScell(s) are served by the SN. On the other hand, for normal CHO, the discussion on including multiple target cells in one Handover. So, it seems better to include all target PScell(s) served by the SN and other SN in one message from message reduction point of view. 

Thus, following observation is obtained.

Observation 9: On SN initiated message (i.e. SN change required), it seems better to include all target PScell(s) served by the SN and other SN in one message from message reduction point of view.

Thus, it is not necessary to differentiate PScell(s) served by the SN or different SN.

Proposal 6: RAN3 to use same message between PScell(s) served by the SN or different SN

Corresponding call flows are shown in annex.
2.1.2.2 Specific for Conditional PScell addition
No specific issue for conditional SN addition was identified comparing with Conditional PScell change.

Observation 10: No specific issue for conditional SN addition was identified comparing with Conditional PScell change.

2.1.2.3 Specific for Conditional PScell change
Maybe one discussion point would be how to achieve early data forwarding when SN terminated bearer is configured.

In normal CHO, the source node and the node transferring data for early data forwarding is same node. So, there would be no huge issue; if the source node is informed the destination address for data forwarding, the source node just transfer the data to it. This can also be applied to conditional PScell addition.

However, on conditional PScell change, if SN terminated bearer is configured, Source SN doesn’t know the destination address because the destination address is indicated from Target SN to MN in SN addition request acknowledge; there is no indication from MN to source SN. So, RAN3 needs to consider how to support it.

Observation 11: On early data forwarding for conditional PScell change, if SN terminated bearer is configured, source SN can’t know the destination address of target SN.

Proposal 7: For early data forwarding on conditional PScell change, RAN3 to address the issue on destination address in RAN3#106

3
Conclusion

This contribution analyse possible discussion point and proposes how to progress conditional PScell addition/change.

Following observations and proposals are obtained.

[Scenario to be supported]
Observation 1: Conditional PScell addition in RAN2 LS is equal to Conditional SN addition.
Observation 2: Conditional PScell change in RAN2 LS is consisted of following four scenarios

a. MN initiated intra-node conditional PScell change

b.  MN initiated conditional SN change

c. SN initiated intra-node conditional PScell change

d. SN initiated conditional SN change

Proposal 1: RAN3 to support following 5 scenarios

1: Conditional SN addition

2-a: MN initiated intra-node conditional PScell change

2-b: MN initiated conditional SN change

2- c: SN initiated intra-node conditional PScell change

2-d:  SN initiated conditional SN change

[Common discussion point with normal CHO]
Observation 3: Same as normal CHO, the same target SN may have multiple target PScells.

Proposal 2: Same as normal CHO, conditional SN addition/change for multiple target cells toward the same SN for the same UE shall be allowed

Observation 4: Same as normal CHO, both MN and target SN may trigger cancel.

Proposal 3: Same as normal CHO, both MN and target SN shall be allowed to initiate per-target cell Conditional PScell addition/change cancel; target SN is only allowed to cancel a prepared Conditional PScell addition/change.

Observation 5: On early data forwarding, the pros on early data forwarding, which is minimizing delay, is also applicable on conditional PScell addition/change.

Proposal 4: both early data forwarding and late data forwarding for Conditional PScell addition/change shall be allowed.
Observation 6: Same as normal CHO, the target SN needs to indicate conditional PScell addition/change success to the MN.

Proposal 5: Same as normal CHO, RAN3 to define a message (e.g. PSCELL SUCCESS) or reuse HO SUCCESS to inform the MN that the UE has successfully accessed the target SN

[Specific discussion point against normal CHO]
· Common between Conditional PScell addition and change
Observation 7: In case that source SN serves (1) both source PScell and target PScell(s) or (2) both selected target PScell and unselected target PScell(s), some confusion may occur because DC messages are used per node so far.

Observation 8: On MN initiated message (i.e. SN addition request and SN release request), there is no way for SN to identify the requested conditional PSCell addition/change is for the same UE currently serving/to be served by another conditional addition/change.

Observation 9: On SN initiated message (i.e. SN change required), it seems better to include all target PScell(s) served by the SN and other SN in one message from message reduction point of view.

Proposal 6: RAN3 to use same message between PScell(s) served by the SN or different SN

· Specific for Conditional PScell addition
Observation 10: No specific issue for conditional SN addition was identified comparing with Conditional PScell change.

· Specific for Conditional PScell change
Observation 11: On early data forwarding for conditional PScell change, if SN terminated bearer is configured, source SN can’t know the destination address of target SN.

Proposal 7: For early data forwarding on conditional PScell change, RAN3 to address the issue on destination address in RAN3#106
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Annex Call flows for PScell addition/change
Case 1: Conditional SN addition
There was nice RAN2 contribution [4] describing the procedure. So, following figure is cut, paste and modified to use NW indication and clarify release procedure because only cons of original one would be (1)assuming UE indication instead of NW indication, which agreed in RAN3#105 for normal CHO, (2)corresponding SN release procedure is missing and (3) other editorials.
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Figure 1: Conditional SN addition procedure

Case 2-a: MN initiated intra-node conditional PScell change and Case 2-b: MN initiated conditional SN change
There was nice RAN3 contribution [8] describing MN initiated conditional SN change procedure. So, following figure was created based on it (because it was not editable) and modified to use NW indication and clarify release procedure because only cons of original one would be (1)assuming RRC reconfiguration Complete is sent after condition is met nevertheless it needs to be transferred when configuration is prepared and (2)corresponding SN release procedure is missing.

Note that case 2-a is the special case of case 2-b; S-SN and T-SN1 is same node.
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Figure 2: MN Initiated Conditional SN Change procedure

Case 2-c: SN initiated intra-node conditional PScell change and Case 2-d: SN initiated conditional SN change
Same as previous one, there was nice RAN3 contribution [8] describing both MN initiated conditional SN change procedure. So, following figure was created based on it (because it was not editable) and modified to use NW indication and clarify release procedure because only cons of original one would be (1)assuming RRC reconfiguration Complete is sent after condition is met nevertheless it needs to be transferred when configuration is prepared and (2)corresponding SN release procedure is missing.

Note that case 2-c is the special case of case 2-d; S-SN and T-SN1 is same node.
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Figure 3. SN initiated Conditional SN Change procedure
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