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1
Introduction

In RAN3#105bis, Conditional PScell addition/change was discussed and possible open issues are summarized in [1]. On the other hand, RAN2 is still discussing and their decision seems not affect RAN3 in some part. However, to progress this topic, RAN3 needs to work as much as possible. Thus, this contribution concentrates on PScell addition, which is most basic scenario within 5 PScell mobility scenarios in [1], clarifies what RAN3 can achieve without RAN2 agreement and discusses what to do on those aspects using possible call flow.
2
Discussion
2.1 Scenario to be firstly discussed
As mentioned in [1], 5 PScell mobility scenarios were identified as flows.

· Scenario1: Conditional SN addition:

· Scenario 2: MN initiated intra-SN-node conditional PScell change:

· Scenario 3: MN initiated conditional SN change:

· Scenario 4: SN initiated intra-SN-node conditional PScell change:

· Scenario 5: Source SN initiated conditional SN change:

On the other hand, it would be difficult to discuss all of these scenarios at once as specification impact would be slightly difficult. Comparing each scenario, conditional SN addition is most basic because every other scenario would use whole of the procedure for conditional SN addition. (In other words, if conditional SN addition is not specified, other scenario does not work.)
Observation 1: It would be difficult to work on all 5 PScell scenarios at once.

Observation 2: Scenario 1 (i.e. Conditional SN addition) is most basic scenario. 

Thus, following is proposed.

Proposal 1: RAN3 to firstly concentrate on Scenario 1 (i.e. Conditional SN addition.)
2.1 Call flow and Issues on each message
Before going to detailed discussion of open issues, it would be better to discuss call flow firstly. And, then open issues should be mapped to call flow. Without such basic common understanding, it would be very difficult to understand the discussion.
Observation 3: Without call flow, it would be difficult to understand discussion because whether there is basic common understanding is not clear

Furthermore, the call flow seems RAN3 task as it is more on inter-RAN node message than RAN-UE message.

Observation 4: The call flow would be RAN3 task as inter-RAN node messages are main contents.

Thus, following is proposed.

Proposal 2: RAN3 to firstly agree call flow (even with several FFS) for TP against TS37.340.

Following is possible call flow this contribution assumes (and included it in bottom of TP.)
(Note that this is taken from [2] with some modification (e.g. to align BL CR for TS38.300 and add necessary FFS).)
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Figure 1: PScell addition procedure

In following, issues are mapped to messages in the call flow. 

(Note that “Which of those agreed principles and conclusions with CHO can also be applied for PScell conditional addition/change? ” in SoD [1] is further break down in each message as “CHO agreement applicability”.
2.2 Issues on each message in call flow
1. SgNB addition request and 2. SgNB addition request acknowledge
a) CHO agreement (“CHO preparations for multiple target cells toward the same target node for the same UE are allowed.”) applicability

As discussed in [2], 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 5: Same as normal CHO, the same target SN may have multiple target PScells.

So, following proposal is obtained.

Proposal 3: Same as normal CHO, conditional SN addition for multiple target cells toward the same SN for the same UE shall be allowed

On the other hand, it is not clear b) “For conditional SN Addition, the existing SN addition procedure can be reused with a flag added to indicate that the request is conditional. ” in SoD [1]

On PScell addition, there would be no doubt to reuse current messages. On conditional flag, as mentioned in [3], it would be necessary because, for example,  if SN doesn’t know whether this is conditional, SN misunderstand it as normal PScell addition and may trigger SN initiated SN release by time out assuming normal PScell addition. 

Observation 6: Same as normal CHO, SN addition procedure can be reused with the flag to indicate conditional.
Proposal 4: Same as normal CHO, RAN3 to reuse SN addition procedure and add the flag to indicate conditional.

c) CHO agreement (“RAN3 will continue to work assuming parallel transaction per target cell for HO preparation for CHO”) applicability

As discussed in normal CHO in RAN3#105, MN may not configure several target conditional PScell addition at once. To allow such case, anyway, parallel transaction per target cell for conditional PScell addition is required. 

Observation 7: Same as normal CHO, parallel transaction per target cell for conditional PScell addition is required because MN may not configure several target conditional PScell addition at once.  

On the other hand, there may be same discussion whether multiple target cell in one message should be allowed. On normal CHO, as mentioned in SoD [4], there are concern to support partial success newly. And, over online, it decreases # of message but increases message size; the transport load would be almost same. Thus, if no critical issue is shown, it is recommended to define only parallel transaction per target cell for conditional PScell addition.

Observation 8: Same as normal CHO, multiple target cell in one message would (1) add complexity to support partial success and (2) transport load would not be reduced so much.  

Proposal 5: Same as normal CHO, RAN3 define parallel transaction per target cell for conditional PScell addition.

6. Early Data forwarding

a) “Whether both early data forwarding and late data forwarding for Conditional PScell addition/change shall be allowed. If early data forwarding is used in conditional PScell change, RAN3 to address the issue on destination.” in SoD [1]

As discussed in [2], on normal CHO, support of early data forwarding is still FFS. 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 9: On early data forwarding, the pros on early data forwarding, which is minimizing delay, is also applicable on conditional PScell addition.

So, following proposal is obtained.

Proposal 6: both early data forwarding and late data forwarding for Conditional PScell addition shall be allowed.
On address issue, it is specific for SN change. So, not mention in this contribution.
8. PScell success

a) “How the MN is informed that the UE has successfully accessed the target SN?” in SoD [1]
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. However, on conditional PScell addition/change, RAN2 is still discussing whether to have UE indication considering RAN2 email discussion [6] (See section 2.1.2).
On the other hand, considering timeline, RAN3 needs to immediately agree on NW indication once RAN2 decides to do so.

Observation 10: Though RAN2 seems still discussing whether to achieve by UE indication, it would be better to prepare just in case RAN2 decides as NW indication considering timeline.

So, following is proposed.

Proposal 7: Same as normal CHO, RAN3 to discuss a message (e.g. PSCELL SUCCESS) or reuse HO SUCCESS to inform the MN that the UE has successfully accessed the target SN and define it once RAN2 agreed as NW indication.

9. SgNB Release Request and 10. SgNB Release Request Acknowledge.
a) CHO agreement (“Both source and target nodes are allowed to initiate per-target cell CHO cancel; target node is only allowed to cancel a prepared CHO.”) applicability

On this call flow, only MN initiated case is mentioned as it assumes only normal case. However, as discussed in [2], 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 11: Same as normal CHO, both MN and SN may trigger cancel.

Proposal 8: Same as normal CHO, RAN3 to allow both MN initiated and SN initiated PScell release. 

b) “For candidate PScell cancel in target SN, the MN-initiated SN Release procedure can be reused, maybe without candidate PScell id info.” in SoD [1]

On PScell addition, there would be no doubt to reuse current messages. On PScell indication, it is required only if multiple target cell in one message is allowed. However, as discussed in SN addition, there are several concerns on it.

Observation 12: Same as normal CHO, SN release procedure can be reused and PScell indication would not be necessary as there are concern on handling multiple target cell in one message.
Proposal 9: Same as normal CHO, RAN3 to reuse (both MN initiated and SN initiated) SN release procedure (maybe as it is.).

2.2 Issues outside of call flow/related to multiple messages in call flow
2.2.1 General
a) “Whether multiple candidate PScell id info can be associated with one MR-DC message?” in SoD [1]
See the discussion for SgNB addition procedure and release procedure.

2.2.2 Modification
b) “As similar to conditional HO, the modification in the candidate target SN would be required, even though the procedure may be FFS.” in SoD [1]
On this moment, no issue are identified so far to reuse messages. If RAN3 finds any issue in future (considering normal CHO discussion), RAN3 can revisit this aspects.
Proposal 10: Same as normal CHO, RAN3 to make WA to reuse both MN initiated and SN initiated SN modification procedure. (And, if necessary, revisit this WA.)

3
Conclusion

This contribution concentrates on PScell addition, which is most basic scenario within 5 PScell mobility scenarios in [1], clarifies what RAN3 can achieve without RAN2 agreement and discusses what to do on those aspects using possible call flow.Following observations and proposals are obtained.

Observation 1: It would be difficult to work on all 5 PScell scenarios at once.

Observation 2: Scenario 1 (i.e. Conditional SN addition) is most basic scenario. 

Proposal 1: RAN3 to firstly concentrate on Scenario 1 (i.e. Conditional SN addition.)
Observation 3: Without call flow, it would be difficult to understand discussion because whether there is basic common understanding is not clear

Observation 4: The call flow would be RAN3 task as inter-RAN node messages are main contents.

Proposal 2: RAN3 to firstly agree call flow (even with several FFS) for TP against TS37.340.

Observation 5: Same as normal CHO, the same target SN may have multiple target PScells.

Proposal 3: Same as normal CHO, conditional SN addition for multiple target cells toward the same SN for the same UE shall be allowed

Observation 6: Same as normal CHO, SN addition procedure can be reused with the flag to indicate conditional.
Proposal 4: Same as normal CHO, RAN3 to reuse SN addition procedure and add the flag to indicate conditional.

Observation 7: Same as normal CHO, parallel transaction per target cell for conditional PScell addition is required because MN may not configure several target conditional PScell addition at once.  

Observation 8: Same as normal CHO, multiple target cell in one message would (1) add complexity to support partial success and (2) transport load would not be reduced so much.  

Proposal 5: Same as normal CHO, RAN3 define parallel transaction per target cell for conditional PScell addition.

Observation 9: On early data forwarding, the pros on early data forwarding, which is minimizing delay, is also applicable on conditional PScell addition.

Proposal 6: both early data forwarding and late data forwarding for Conditional PScell addition shall be allowed.
Observation 10: Though RAN2 seems still discussing whether to achieve by UE indication, it would be better to prepare just in case RAN2 decides as NW indication considering timeline.

Proposal 7: Same as normal CHO, RAN3 to discuss a message (e.g. PSCELL SUCCESS) or reuse HO SUCCESS to inform the MN that the UE has successfully accessed the target SN and define it once RAN2 agreed as NW indication.

Observation 11: Same as normal CHO, both MN and SN may trigger cancel.

Proposal 8: Same as normal CHO, RAN3 to allow both MN initiated and SN initiated PScell release. 

Observation 12: Same as normal CHO, SN release procedure can be reused and PScell indication would not be necessary as there are concern on handling multiple target cell in one message.
Proposal 9: Same as normal CHO, RAN3 to reuse (both MN initiated and SN initiated) SN release procedure (maybe as it is.).

Proposal 10: Same as normal CHO, RAN3 to make WA to reuse both MN initiated and SN initiated SN modification procedure. (And, if necessary, revisit this WA.)

In annex, corresponding TP against TS 37.340 is available.
(Note that currently there is no BL CR against TS37.340)

In [7], corresponding TP against TS36.423 is available. 

(Note that these TPs address only EN-DC but once agreed, it can be easily propagated to MR-DC with 5GC.)
References

[1] R3-196149, “Offline Summary of Conditional PScell Mobility Scenario,” ZTE
[2] R3-195684, “Possible discussion points on Conditional PScell addition/change,” NTT DOCOMO, INC, ZTE
[3] R3-195213, “Consideration of the signalling for the conditional PSCell change/addition,” Nokia, Nokia Shanghai Bell
[4] R3-196150, “Summary of Offline – Multiple CHO candidate cells preparation by a single HO procedure,” Intel

[5] R3-19673, “Further consideration on Data forwarding timing for Conditional Handover”, NTT DOCOMO, INC.

[6] R2-19xxxxx, “Report on Email Discussion [107b#52][NR MobE] Open issues Conditional PSCell addition/change ”, CATT
[7] R3-196975, “(TP for NR_Mob_enh-Core BL CR for TS 37.340) Conditional PScell addition,” NTT DOCOMO, INC.

Annex TP against TS37.340
---------------------------------------------Unchanged sections are omitted---------------------------------------------
10.2
Secondary Node Addition

10.2.1
EN-DC

The Secondary Node Addition procedure is initiated by the MN and is used to establish a UE context at the SN to provide resources from the SN to the UE. For bearers requiring SCG radio resources, this procedure is used to add at least the first cell of the SCG. This procedure can also be used to configure an SN terminated MCG bearer (where no SCG configuration is needed). Figure 10.2.1-1 shows the Secondary Node Addition procedure and Figure 10.2.1-X shows the conditional Secondary Node Addition procedure.
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Figure 10.2.1-1: Secondary Node Addition procedure

1.
The MN decides to request the SN to allocate resources for a specific E-RAB, indicating E-RAB characteristics (E-RAB parameters, TNL address information corresponding to bearer type). In addition, for bearers requiring SCG radio resources, MN indicates the requested SCG configuration information, including the entire UE capabilities and the UE capability coordination result. In this case, the MN also provides the latest measurement results for SN to choose and configure the SCG cell(s). The MN may request the SN to allocate radio resources for split SRB operation. The MN always provides all the needed security information to the SN (even if no SN terminated bearers are setup) to enable SRB3 to be setup based on SN decision. In case of bearer options that require X2-U resources between the MN and the SN, the MN provides X2-U TNL address information for the respective E-RAB, X2-U DL TNL address information for SN terminated bearers, X2-U UL TNL address information for MN terminated bearers. In case of SN terminated split bearers the MN provides the maximum QoS level that it can support. The SN may reject the request.

NOTE 1:
For split bearers, MCG and SCG resources may be requested of such an amount, that the QoS for the respective E-RAB is guaranteed by the exact sum of resources provided by the MCG and the SCG together, or even more. For MN terminated split bearers, the MNs decision is reflected in step 1 by the E-RAB parameters signalled to the SN, which may differ from E-RAB parameters received over S1.
NOTE 2:
For a specific E-RAB, the MN may request the direct establishment of an SCG or a split bearer, i.e., without first having to establish an MCG bearer. It is also allowed that all E-RABs can be configured as SN terminated bearers, i.e. there is no E-RAB established as an MN terminated bearer.

2.
If the RRM entity in the SN is able to admit the resource request, it allocates respective radio resources and, dependent on the bearer option, respective transport network resources. For bearers requiring SCG radio resources, the SN triggers Random Access so that synchronisation of the SN radio resource configuration can be performed. The SN decides the PSCell and other SCG SCells and provides the new SCG radio resource configuration to the MN in a NR RRC configuration message contained in the SgNB Addition Request Acknowledge message. In case of bearer options that require X2-U resources between the MN and the SN, the SN provides X2-U TNL address information for the respective E-RAB, X2-U UL TNL address information for SN terminated bearers, X2-U DL TNL address information for MN terminated bearers. For SN terminated bearers, the SN provides the S1-U DL TNL address information for the respective E-RAB and security algorithm. If SCG radio resources have been requested, the SCG radio resource configuration is provided.

NOTE 3:
For the SN terminated split bearer option, the SN may either decide to request resources from the MN of such an amount, that the QoS for the respective E-RAB is guaranteed by the exact sum of resources provided by the MN and the SN together, or even more. The SNs decision is reflected in step 2 by the E-RAB parameters signalled to the MN, which may differ from E-RAB parameters received in step 1. The QoS level requested from the MN shall not exceed the level that the MN offered when setting up the split bearer in step 1.
NOTE 4:
In case of MN terminated bearers, transmission of user plane data may take place after step 2.
NOTE 5:
In case of SN terminated bearers , data forwarding and the SN Status Transfer may take place after step 2.

3.
The MN sends to the UE the RRCConnectionReconfiguration message including the NR RRC configuration message, without modifying it.

4.
The UE applies the new configuration and replies to MN with RRCConnectionReconfigurationComplete message, including a NR RRC response message, if needed. In case the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration message, it performs the reconfiguration failure procedure.

5.
The MN informs the SN that the UE has completed the reconfiguration procedure successfully via SgNB ReconfigurationComplete message, including the encoded NR RRC response message, if received from the UE.

6.
If configured with bearers requiring SCG radio resources, the UE performs synchronisation towards the PSCell of the SN. The order the UE sends the RRCConnectionReconfigurationComplete message and performs the Random Access procedure towards the SCG is not defined. The successful RA procedure towards the SCG is not required for a successful completion of the RRC Connection Reconfiguration procedure.

7.
In case of SN terminated bearers using RLC AM, the MN sends SN Status Transfer.

8.
In case of SN terminated bearers using RLC AM, and dependent on the bearer characteristics of the respective E-RAB, the MN may take actions to minimise service interruption due to activation of EN-DC (Data forwarding).

9-12.
For SN terminated bearers, the update of the UP path towards the EPC is performed.
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Figure 10.2.1-X: conditional Secondary Node Addition procedure

NOTE X:
Unless explicitly described, the description for normal Secondary Node Addition procedure is applied.
1.
The MN decides to request the SN to allocate resources with indicating whether conditional. The SN may reject the request.

5.
In case of SN terminated bearers, and dependent on the bearer characteristics of the respective E-RAB, the MN may take actions to minimise service interruption due to activation of EN-DC (Early Data forwarding).
8.
The target SN/UE sends the message to the MN to inform that the UE has successfully accessed the target PScell.
Editor’s note: It is FFS and pending to RAN2 whether target SN or UE sends the message.
9.
The MN sends the SgNB Release Request message to the target SNs for the PScells the UE did not accessed.
11-12.
In case of SN terminated bearers, and dependent on the bearer characteristics of the respective E-RAB, and if early data forwarding was not performed, the MN may take actions to minimise service interruption due to activation of EN-DC (Late Data forwarding).
NOTE X:
In case of SN terminated bearers, data forwarding and the SN Status Transfer may take place after step 8.
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