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1. [bookmark: _Ref165266342]Introduction
In RAN#86 meeting, a new WI for DCCA enhancement is approved for R17 NR. Two objectives are specified in WI [1].
1. Support efficient activation/de-activation mechanism for one SCG and SCells 
· Support for one SCG applies to (NG)EN-DC, and NR-DC [RAN2, RAN3, RAN4]
· Support for SCells applies to NR CA, based on RAN1 leading mechanisms [RAN1, RAN2, RAN4]
· This objective applies to FR1 and FR2
2. Support of conditional PSCell change/addition [RAN2,RAN3]
· support scenarios which are not addressed in Rel-16 NR mobility WI

In the last RAN2 #111e meeting, two agreements regarding CPAC were achieved, as indicated as follows:
· R2 assumes that the work Will follow what is in the WID, and initially focus on CPA and Inter-SN CPC
· R2 assumes for now that LTE SCG is not included. 



In this contribution, we will focus our analysis on CPA and inter-SN CPC.
2. Discussion on conditional PSCell addition
Generally, CPA shall be initiated by MN, and it is MN decides the SN based on measurement reports provided by UE. Then, MN should send SgNB Addition Request message to SN on Xn interface. Upon reception of such message, it should be SN responsibility of deciding and providing configuration for proper candidate PSCell. According to TS 37.340, in the secondary node addition procedure, it is the MN generating the final RRCConnectionReconfiguration message and transmitting it to UE. Such principle should be followed in R17, which implies that candidate PSCell related RRC configuration should be transmitted towards the MN in SgNB Addition Request Acknowledge message. Subsequently, MN will transmit the execution conditions with the conditional candidate PSCell related RRC configuration towards UE in the RRCReconfiguration messge. Upon reception of the message, UE shall feedback with the RRCReconfigurationComplete message and start to evaluate whether or not the execution condition is satisfied or not. If execution condition of any one candidate PSCell is satisfied, UE shall perform RACH procedure towards the PSCell. Upon completion of PSCell addition, UE shall transmit a RRC message (RRCReconfiguraion message if MCG is impacted, or ULInformationTransferMRDC message otherwise) towards MN including the RRCReconfigurationComplete message destinated at SN (subsequently forwarded by MN towards SN). The detailed proposed signalling procedure is indicated below in figure 1.


Figure 1: the proposed control-plane signalling procedure for conditional PSCell addition
Proposal 1: RAN2 to agree that MN shall initiate the conditional PSCell addition procedure and configuring the execution condition(s), based on the measurement reports provided by UE.
Proposal 2: RAN2 to agree that the principle of MN generating the final RRCReconfiguration message (configuring the CPA) and transmitting it to UE as indicated in TS 37.340 and as a R16 CPA related agreement should be followed in CPC in R17. Target PSCell configuration is generated by target SN.
[bookmark: _Hlk54272277]Proposal 3: RAN2 to agree that, upon completion of random access procedure towards candidate SN, UE shall transmit RRCReconfigurationComplete message destinated at target SN as included in a container in a UL RRC message (either ULInformationTransferMRDC or RRCReconfgurationComplete message) towards MN with SRB1. Then, MN will forward the RRCReconfigurationComplete message towards SN.
Moreover, as we all know that, in R16 mobility enhancement WI, the intra-SN conditional PSCell change without MN involved is supported. Both condition configuration of intra-SN PSCell change and corresponding PSCell configuration are decided and configured by SN solely and are transparent to MN. In CPA procedure, at this stage, whether or not the SN can configure the conditional configuration of intra-PSCell change and corresponding PSCell configuration is not clear. One benefit of doing so could be UE being enabled to change PSCell if radio problem occurred with the firstly added PSCell.      
Proposal 4: RAN2 to discuss whether R16 intra-SN conditional PSCell change configuration could be included in conditional PSCell addition configuration.
3. [bookmark: _Hlk46936119]Discussion on conditional inter-SN PSCell change
3.1 MN initiated inter-SN conditional PSCell change
The major difference of MN initiated inter-SN conditional PSCell change and CPA as discussed in section 2 is that MN needs to initiate the release of the source SN for inter-SN conditional PSCell change. Therefore, the proposals given in section 1 for CPA still apply here.
Observation 1: the major difference of MN initiated inter-SN conditional PSCell change and CPA as discussed in section 2 is that MN needs to initiate the release of the source SN for inter-SN conditional PSCell change.
Regarding the configuration of PSCell release execution condition, there are two options:
· no execution condition of source SN/PSCell release is set, which implies that if new SN/PSCell is added, then the source SN/PSCell will be released dynamically.
· the execution condition of source SN/PSCell release is set explicitly
In our opinion, both of two options are feasible. For the second choice, it should be noted that only when both of the execution condition of old SN/PSCell release and of target SN/PSCell addition is met, the PSCell change is triggered. In such way, the UE could release the old SN/PSCell and add the target SN/PSCell simultaneously. Since it was decided in R16 that MN decides on the condition on MN-initiated procedures, we think such principle should be followed in R17 
Proposal 5: only when both of the execution condition of old SN/PSCell release (if configured) and of target SN/PSCell addition is met, the PSCell change is triggered.
Proposal 6: MN decides the execution condition in MN-initiated inter-SN PSCell change procedures.
In addition, according to TS 37.340, in the procedure of MN-initiated SN change, MN needs to send the SgNB Release Request message towards source SN. Upon reception of such information, the source SN should stop providing user data to the UE and start data forwarding, if applicable. For CPC, we need to discuss whether or not to apply such procedure. For MN initiated CPC, MN does not know the exact moment when the UE will perform the CPC. If the MN triggers such procedure too early, the UE will suffer from the embarrassing situation that no data transmission on SN before the execution condition is met. In our opinion, to tackle this problem, when the execution condition is met, UE should inform the MN of such thing by SRB1 via the air interface. Then, MN could trigger the source SN release procedure. 
Observation 2: absence of source SN release procedure or triggering of such procedure at an improper time moment will cause unnecessary data transmission towards UE from source gNB or UE suffering from no data transmission on source SN before the execution condition of inter-SN change is met. 
Proposal 7: RAN2 to agree that UE should trigger the MN to start the source SN release procedure by informing MN of the execution condition of inter-SN change being met on SRB1, which aligns with the legacy MN initiated Secondary Node Change procedure, as included in TS 37.340.
The detailed signalling procedure of MN-initiated inter-SN conditional PSCell change with source SN release execution condition set by MN or no explicit source SN release exaction condition are indicated in following figure.



Figure 2: the proposed MN-initiated inter-SN conditional PSCell change with SN change execution condition set by MN. 
Due to new SN/PSCell addition, there is same issue as proposal 4. In conditional inter-SN PSCell change, whether the new SN/PSCell can configure the R16 condition configuration of intra-PSCell change and corresponding PSCell configuration is not clear, i.e. the SN/PSCell configuration contain a list of condition configuration for intra-SN PSCell change without MN involved in conditional inter-SN PSCell change procedure.
Proposal 8: RAN2 is kindly asked to discuss whether the R16 intra-SN conditional PSCell change configuration can be included in conditional inter-SN PSCell change configuration.

3.1 SN initiated inter-SN conditional PSCell change
In R16, the agreement that SN decides on the condition for SN-initiated procedure has been made. Such agreement, in our opinion, should be followed in R17.
Proposal 9: The R16 agreement that SN decides on the condition for SN-initiated procedure should be followed in R17 discussion.
According to TS 37.340, for SN initiated inter-SN conditional PSCell change, SN sends SN change Required message to MN to trigger the procedure. Subsequently, If MN accepts such request, it will trigger the SN addition procedure towards target SN. In our opinion, such principle could be followed in SN initiated inter-SN CPC procedure. A possible implementation example is indicated as follows:



Figure 3: A possible SN-initiated inter-SN conditional PSCell change procedure
In addition, according to TS 37.340, for SN initiated SN change procedure, SN Change confirm message is sent towards source SN to stop the data transmission towards UE and potentially provide data forwarding addresses to the source SN. In our opinion, this should also be followed in R17 SN-initiated inter-SN CPC procedure. Since MN does not know that exact moment when the triggering condition will be satisfied, UE needs to send a triggering condition confirmation message towards MN when the triggering condition is met, and then MN could trigger to send SN Change Confirm message towards source SN.
Observation 3: absence of SN Change Confirm message procedure or triggering of such procedure at an improper time moment will cause unnecessary data transmission towards UE from source gNB or UE suffering from no data transmission on source SN before the execution condition of SN-initiated inter-SN change is met.
Proposal 10: RAN2 to agree that following principle applied in legacy SN-initiated SN change procedure should be followed by SN-initiated inter-SN CPC procedure: MN sends SN Change Confirm message towards source SN to stop the data transmission towards UE and potentially provide data forwarding addresses to the source SN.
Proposal 11: RAN2 to agree that UE should trigger the MN to start the source SN change confirm procedure by informing MN of the execution condition of inter-SN change being met on SRB1.
4. Conclusions
Based on the discussion above, following observations and proposals are made:
Observation 1: the major difference of MN initiated inter-SN conditional PSCell change and CPA as discussed in section 2 is that MN needs to initiate the release of the source SN for inter-SN conditional PSCell change.
Observation 2: absence of source SN release procedure or triggering of such procedure at an improper time moment will cause unnecessary data transmission towards UE from source gNB or UE suffering from no data transmission on source SN before the execution condition of inter-SN change is met. 
Observation 3: absence of SN Change confirm message procedure or triggering of such procedure at an improper time moment will cause unnecessary data transmission towards UE from source gNB or UE suffering from no data transmission on source SN before the execution condition of SN-initiated inter-SN change is met.
Proposal 1: RAN2 to agree that MN shall initiate the conditional PSCell addition procedure and configuring the execution condition(s), based on the measurement reports provided by UE.
Proposal 2: RAN2 to agree that the principle of MN generating the final RRCReconfiguration message (configuring the CPA) and transmitting it to UE as indicated in TS 37.340 and as a R16 CPA related agreement should be followed in CPC in R17. Target PSCell configuration is generated by target SN.
Proposal 3: RAN2 to agree that, upon completion of random access procedure towards candidate SN, UE shall transmit RRCReconfigurationComplete message destinated at target SN as included in a container in a UL RRC (either ULInformationTransferMRDC or RRCReconfgurationComplete) message towards MN with SRB1. Then, MN will forward the RRCReconfigurationComplete message towards SN.
Proposal 4: RAN2 to discuss whether R16 intra-SN conditional PSCell change configuration could be included in conditional PSCell addition configuration.
Proposal 5: only when both of the execution condition of old SN/PSCell release (if configured) and of target SN/PSCell addition is met, the PSCell change is triggered.
Proposal 6: MN decides the execution condition in MN-initiated inter-SN PSCell change procedures.
Proposal 7: RAN2 to agree that UE should trigger the MN to start the source SN release procedure by informing MN of the execution condition of inter-SN change being met on SRB1, which aligns with the legacy MN initiated Secondary Node Change procedure, as included in TS 37.340.
Proposal 8: RAN2 to discuss whether the R16 intra-SN conditional PSCell change configuration can be included in conditional inter-SN PSCell change configuration.
Proposal 9: The R16 agreement that SN decides on the condition for SN-initiated procedure should be followed in R17 discussion.
Proposal 10: RAN2 to agree that following principle applied in legacy SN-initiated SN change procedure should be followed by SN-initiated inter-SN CPC procedure: MN sends SN Change Confirm message towards source SN to stop the data transmission towards UE and potentially provide data forwarding addresses to the source SN.
Proposal 11: RAN2 to agree that UE should trigger the MN to start the source SN change confirm procedure by informing MN of the execution condition of inter-SN change being met on SRB1.
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