3GPP TSG-RAN WG2 Meeting#109-e
R2-2001387
Electronic meeting, 24th Feb – 6th Mar 2020


Agenda Item:
6.9.4.1
Conditional PSCell change for intra-SN
Source: 
Huawei, HiSilicon
Title: 

Discussion on leftovers for CPAC
Document for:
  Discussion and Decision
1. Introduction
In the last RAN2#108 meeting and RANP#86 [1], conditional PSCell addition/change was down-scoped to conditional intra-SN change without MN involvement:
· 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 (high priority); 

· To improve HO/SCG change reliability and robustness:

· Conditional handover for NR PCell change (high priority);

· Conditional handover based NR PSCell addition/change for any architecture option with NR PSCell- limit to intra SN change without MN involvement;

· T312 based fast failure recovery for PCell and PSCell (similar to LTE) (high priority)

So in this document we would like to discuss the some other issues related to conditional intra-SN PSCell Change from RAN2 perspective and give the specification impacts.
2. Discussion
Firstly, we think most of CHO agreements made on NR mobility enhancements can be reused to support conditional intra-SN PSCell change (CPC-intra-SN). But some differences can be foreseen since it’s used for dual connectivity scenario. And since it’s agreed to support (NG)EN-DC and NR-DC in the previous meeting, both the LTE and NR RRC specification are impacted.

In the RAN2#108 meeting, we have agreed that the RRC Reconfiguration message can be used to encapsulate both the execution condition and the configuration for the candidate PSCell, either directly via SN RRCReconfiguration or as a container in MN RRC(Connection)Reconfiguration message. 
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Both the execution condition and the configuration for the candidate PSCell (as a container) can be included in the RRCReconfiguration message generated by the SN for intra-SN conditional PSCell change initiated by the SN (without MN involvement).
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SRB1 can be used in all cases. SRB3 may be used to transmit conditional PScell change configuration to the UE for intra-SN change without MN involvement.
But the UE behaviour upon receiving the RRC reconfiguration is not specified. Note we have agreed that how the UE handles T310 and T304 in CHO. Similar agreements can be applied to CPC-intra-SN.
Agreements

1
UE shall not stop T310 and shall not start T304 when it receives configuration of a CHO candidate 

2.
The timer T310 is stopped and timer T304-like is started when the UE begins execution of a conditional handover for a target cell. (Stage 3 detail whether we reuse T304 or define a new timer)

Working assumption (to be confirmed next meeting after checking further details)
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At RLF the UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise re-establishment is performed
4
At legacy handover failure (T304 expiry) or failure to access a CHO candidate cell (T304-like expiry), the UE performs cell selection and if the selected cell is a CHO candidate then the UE attempts CHO execution, otherwise re-establishment is performed
Proposal 1: UE shall not stop T310 for both MCG and SCG, and shall not start T304 when it receives configuration of a CPC-intra-SN.
Proposal 2: The timer T310 of SCG is stopped and timer T304-like is started when the UE begins execution of a CPC-intra-SN.
Also, there exists a case that some of CPC-intra-SN candidate PSCells is invalid during the validation process. Some may suggest that UE reports the invalid candidate PSCells and perform validation only on the valid candidate PSCells. But we prefer that UE considers it as reconfiguration failure and initiates RRC connection reestablishment if CPC-intra-SN configuration is received via SRB1 or initiates SCG failure information procedure if CPC-intra-SN configuration is received via SRB3. i.e., no partial success or partial failure. 
Proposal 3: If some of the CPC-intra-SN candidate PSCells fail to pass the validation process upon receiving CPC-intra-SN configuration contained in RRC Reconfiguration message via SRB1, UE initiates RRC connection reestablishment.
Proposal 4: If some of the CPC-intra-SN candidate PSCells fail to pass the validation process upon receiving CPC-intra-SN configuration contained in RRC Reconfiguration message via SRB3, UE initiates SCG failure information procedure.
Another aspect related to Conditional PSCell addition/change is that the quality of PCell matters during execution of CPC-intra-SN. To be specific, if the quality of PCell degrades too much when execution condition of CPC-intra-SN is met, there would be no benefit of performing PSCell addition/change since the quality of PCell/MCG would be too weak to setup MR-DC in this case.

For example, for the agreed A3 event, currently there is a3-Offset parameter which is Offset value(s) to be used in conditional PSCell change triggering condition for event a3, i.e. execution condition is met when neighbour cell becomes a3-offset better than SpCell. We want to add one more threshold parameter used for determining PCell quality. Only if the PCell quality is above the threshold, conditional PSCell addition/change can be performed. With this PCell quality threshold parameter added, the MR-DC experience can be guaranteed when the UE meets execution condition of conditional PSCell addition/change.

Proposal 5: To prevent the elimination of MR-DC advantage, the quality of PCell needs to be considered upon the execution of CPC-intra-SN.

In the email discussion 108#67, question 5 raises an issue regarding coexistence of conditional PCell change and CPC-intra-SN. Some may argue that conditional PCell procedure has higher priority than CPC-intra-SN procedure. So a straightforward way would be that UE performs conditional PCell Change and discards CPC-intra-SN configuration if configured simultaneously. But for us this is exactly why the coexistence of conditional PCell change and conditional PSCell addition/change is not needed. Also, if the network can assure only one conditional change in either the PCell or PSCell is configured, then the UE complexity can be reduced. We prefer not to support CHO and CPAC configuration simultaneously. It is the network’s responsibility to ensure only conditional change or CPC-intra-SN is configured to the UE at one time.
Proposal 6: Do not support conditional PCell change and CPC-intra-SN simultaneously. How to ensure only one configuration of conditional change (either CHO or CPC) is left to network implementation.
3. Conclusion
In this paper, we have discussed leftover issues for CPC-intra-SN and have the following proposals:
Proposal 1: UE shall not stop T310 for both MCG and SCG, and shall not start T304 when it receives configuration of a CPC-intra-SN.
Proposal 2: The timer T310 of SCG is stopped and timer T304-like is started when the UE begins execution of a CPC-intra-SN.
Proposal 3: If some of the CPC-intra-SN candidate PSCells fail to pass the validation process upon receiving CPC-intra-SN configuration contained in RRC Reconfiguration message via SRB1, UE initiates RRC connection reestablishment.
Proposal 4: If some of the CPC-intra-SN candidate PSCells fail to pass the validation process upon receiving CPC-intra-SN configuration contained in RRC Reconfiguration message via SRB3, UE initiates SCG failure information procedure.
Proposal 5: To prevent the elimination of MR-DC advantage, the quality of PCell needs to be considered upon the execution of CPC-intra-SN.

Proposal 6: Do not support conditional PCell change and CPC-intra-SN simultaneously. How to ensure only one configuration of conditional change (either CHO or CPC) is left to network implementation.
4. Reference

[1] RP-192534 New WID: NR mobility enhancements
3

