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1	Introduction
RAN2#107 agreed to consider the conditional PSCell addition and change as per the R2-1911344 with the following agreements:
Agreements
1: 	Support conditional NR PSCell addition/change and reusing the conditional HO solution being developed. Supported for any architecture option with NR PSCell.
2	From RAN2 perspective conditional NR PSCell change can be supported for both intra-SN and inter-SN

RAN#85 also discussed the topic and agreed to officially update the mobility WID so that this is also listed as part of the WID objectives, as shown in below excerpt from the agreed WID in RP-192277:
· To specify the following solutions agreed during the study phase. [RAN2/RAN1/RAN3/RAN4]:
· To reduce interruption time during HO:
· Dual active protocol stack based HO interruption time reduction solution; 
· To improve HO/SCG change reliability and robustness:
· Conditional handover for NR PCell change;
· Conditional handover based NR PSCell addition/change for any architecture option with NR PSCell;
· T312 based fast failure recovery (similar to LTE)
In this contribution, we discuss what needs to be done in RAN2 to accomplish the conditional PSCell addition/change objective.
2	Stage-2 aspects of conditional PSCell addition/change (CPAC)
As discussed in R2-1911344, there are two basic conditional procedures to consider with PSCells:
1) Conditional PSCell addition
2) Conditional PSCell change
However, both cases fit the existing framework of MR-DC, so the main change is applying the (PSCell) conditional part similarly as has been agreed to be done for the (PCell) handover. This causes the following consequences:
· CPAC decision and network impacts: With CHO, MN makes the decision to apply CPAC procedure and target SN(s) may accept or reject the request (i.e. same principle as with existing NR-DC). Since UE shall only trigger PSCell addition/change once the monitored condition applies, network has to reserve the PSCell resources for longer time than previously when it only expected RA to occur (almost) immediately. This means that the timer TDC_overall (as defined in TS36.423) may have to be longer than before.
· CPAC configuration: With MR-DC, while the PSCell configuration is fully defined by the SN based on the CG-ConfigInfo sent by MN, the message setting up the MR-DC is created by the MN and the SN configuration is already a transparent container within that message. Further, it is quite possible that the MN configuration is modified when the MR-DC is setup (e.g. due to the UE having different capabilities than in MN standalone operation, as indicated in the MR-DC featureSets in the UE capabilities). Therefore, it would in theory be possible to send the message differently from the CHO message since MN is responsible for creating it. However, we think that it would be best for both UE and network if the same principle as with CHO is followed also for the CPAC.
· Indication of CPAC completion: In CHO, UE never indicates the triggering to the network since it will immediately leave the PCell, so network is not immediately aware of when the CPAC triggers. However, for MR-DC, this is slightly different because the connection to PCell remains all the time and PCell has to trigger the data forwarding in some way towards the (new) PSCell. Therefore, UE is able to indicate the start of the procedure to the network and it is assumed that the PCell connection is still operational. Therefore, it seems preferable (compared to the CHO case where the “bye” message was not agreed due to reliability and latency concerns) that UE indicates to MN when it begins the CPAC procedure towards SN.
· Impacted architecture options: It can be seen that this objective only relates to NR PSCell, and hence NE-DC is not be considered in this WID. However, since both NR-DC and (NG)EN-DC are applicable, both LTE and NR RRC need modifications.
Observation 1: Conditional PSCell addition/change (CPAC) applies only for EN-DC, NGEN-DC and NR-DC. 
Observation 2: The CPAC procedure is not exactly the same as the CHO procedure due to SN being in inter-RAT/frequency, MN creating the CPAC message and PCell connection being retained even after the procedure completion.
Therefore, we think some differences are inevitable but consider that the best course of action would be to follow the existing CHO agreements as much as possible. Therefore, we make the following basic Stage-2 proposals:
Proposal 0: CPAC follows the CHO principles except where stated otherwise.
Proposal 1: MN indicates to SN whether the SN addition/change is conditional, and SN may accept or reject the request. RAN3 to define the signalling details of the request-response procedures.
Proposal 2: The CPAC configuration is done in the same way as CHO: The triggering condition is defined by MN and the CPAC (SN) configuration is created by the SN, with the RRCReconfiguration that triggers the CPAC sent in an RRC container to the UE.
Proposal 3: UE indicates to MN when the CPAC condition is triggered via RRC message (FFS which message is used and when the message is triggered).
It is also a relevant question as to how many CPAC commands UE would be required to store (and monitor) at once: Considering that this aspect is not yet fully decided even in CHO, we could simply align with the eventual CHO decision and allow the same amount (as per proposal 0). However, we think this use case may be slightly different and would propose to discuss the matter more: In our view, just one or two CPAC commands might be sufficient for most use cases.
Proposal 4: RAN2 to discuss how many CPAC commands UE should be required to store.
3	Stage-3 aspects of CPAC
3.1	Triggering condition(s) for CPAC
The fundamental principle of CHO is the separation of the triggering condition and the CHO command: The CHO command is generated/controlled by the target cell, whereas the triggering condition is generated/controlled by the source cell. As with other things, we think it’s best to reuse the CHO agreements here:
· Configuration: MN generates the triggering condition(s) and signals them to the UE separately from the CPAC command.
· Number of triggering conditions: At most two triggering conditions (with “and”) may be provided by the MN.
· Applicable events: CHO has only considered events A3/A5, but as already discussed R2-1911344, these are not sufficient for (NG)EN-DC since they do not apply for inter-RAT measurements. Hence, at least B1 even should be considered in addition for the CPAC. Additionally, for NR-DC, the even A4 might be applicable in a similar manner as B1: A4 can be assigned for both intra- and inter-frequency measurements.
[bookmark: _GoBack]Based on these, we propose the following:
Proposal 5: MN configures at most two triggering conditions separately from the CPAC command. 
Proposal 6: Events A3, A4, A5 and B1 can be used to trigger CPAC.
3.2	Bearer handling and data forwarding
Since the CPAC may invoke a change in bearer configurations (and therefore PDCP anchoring point change), network needs to ensure that it can do data forwarding at the right moment (i.e. when the CPAC procedure completes). Hence, MN needs to know the moment when the CPAC triggers as this will potentially require change in security keys (especially if LTE PDCP changes to NR PDCP at the same time, or the PDCP anchoring point changes).
Observation 3: PCell needs to be aware of the CPAC triggering to understand if/when PDCP/RLC entities are re-established and MAC reset.
From network perspective, the data forwarding also needs to be triggered at the right time, which should be latest when the UE does RACH towards the (new) PSCell. Therefore, we would propose that UE indicates to network via RRCReconfigurationComplete when the CPAC triggering condition executes and RA is successful.
Proposal 7: UE sends RRC(Connection)ReconfigurationComplete to PCell when the CPAC triggers, just as with existing SN addition/change.
Note that this means UE will send RRCReconfigurationComplete to PCell twice – Once for the reception of the reconfiguration with the CAPC configuration, and once to acknowledge it has been completed, as illustrated in Figure 1 below: 


Figure 1. Acknowledging the CAPC configuration and confirming the CAPC completion to PCell
However, this also means that network either has to do “early” data forwarding (e.g. from when the CAPC is configured) or only start data forwarding when the RRCReconfigurationComplete is received (which might lead to gap in UP transmissions for PSCell). 
Observation 3: It is not clear when PCell would start doing data forwarding towards the target PSCell.
Proposal 8: RAN2 to discuss whether some indication (e.g. MeasurementReport) from UE to network is needed when the CAPC conditions trigger
3.3	RLM of PSCell
Once UE is configured with CPAC monitoring, it still retains connection to the PCell and PSCell (if configured). Only once the CPAC triggers will the UE effect the change, at which time RLM procedures will apply just as with regular SN addition/change. Therefore, we think no changes are needed to RLM.
Proposal 9: No changes to RLM are needed due to CPAC.
3.4	UE capabilities for CPAC
Even though CPAC resembles CHO, it is obviously a different feature so it will require separate UE capabilities from CHO. We see the following UE capabilities are meaningful:
1) support of CPA (i.e. only conditional PSCell addition)
2) support of CPAC (i.e. conditional PSCell change in addition to the condition PSCell addition)
3) number of triggering conditions for CPAC (one or two, as per CHO)
4) number of stored CPAC commands (e.g. one or two, FFS how many are needed)
Finally, the XDD/FRX separation should also be discussed. As with CHO, we think both XDD and FRX capability separation could be considered for the CPAC to allow IODT possibilities to be reflected in UE capabilities.
Proposal 10: Allow both XDD and FRX separation for CPAC UE capabilities, with the following: 1) Support of CPA (i.e. only PSCell addition), 2) support of CPAC (i.e. PSCell change in addition to the addition), 3) Number of triggering conditions supported for CPAC (1 or 2), and 4) Number of stored CPAC commands (FFS how many).
4	Conclusion
We have discussed the basic aspects of Conditional PSCell Addition and Change (CPAC), with following observations and proposals:
Observation 1: Conditional PSCell addition/change (CPAC) applies only for EN-DC, NGEN-DC and NR-DC. 
Observation 2: The CPAC procedure is not exactly the same as the CHO procedure due to SN being in inter-RAT/frequency, MN creating the CPAC message and PCell connection being retained even after the procedure completion.
Observation 3: It is not clear when PCell would start doing data forwarding towards the target PSCell.
Proposal 0: CPAC follows the CHO principles except where stated otherwise.
Proposal 1: MN indicates to SN whether the SN addition/change is conditional, and SN may accept or reject the request. RAN3 to define the signalling details of the request-response procedures.
Proposal 2: The CPAC configuration is done in the same way as CHO: The triggering condition is defined by MN and the CPAC (SN) configuration is created by the SN, with the RRCReconfiguration that triggers the CPAC sent in an RRC container to the UE.
Proposal 3: UE indicates to MN when the CPAC condition is triggered via RRC message (FFS which message is used and when the message is triggered).
Proposal 4: RAN2 to discuss how many CPAC commands UE should be required to store.
Proposal 5: MN configures at most two triggering conditions separately from the CPAC command. 
Proposal 6: Events A3, A4, A5 and B1 can be used to trigger CPAC.
Proposal 7: UE sends RRC(Connection)ReconfigurationComplete to PCell when the CPAC triggers, just as with existing SN addition/change.
Proposal 8: RAN2 to discuss whether some indication (e.g. MeasurementReport) from UE to network is needed when the CAPC conditions trigger
Proposal 9: No changes to RLM are needed due to CPAC.
Proposal 10: Allow both XDD and FRX separation for CPAC UE capabilities, with the following: 1) Support of CPA (i.e. only PSCell addition), 2) support of CPAC (i.e. PSCell change in addition to the addition), 3) Number of triggering conditions supported for CPAC (1 or 2), and 4) Number of stored CPAC commands (FFS how many).
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