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[bookmark: _Ref488331639][bookmark: _Ref178064866]Introduction
This paper is to discuss the left issues on PCell location for multi-path Relay.
Discussion
One hot issue discussed in [Post-119][408] and [At-119bis][426] is the modelling issue, i.e., there is a view to model one path as MCG and the other as SCG, and use that to handle related CP procedures. Although initially the motivation for adopting such modelling was not clarified in [Post-119][408], it becomes clear during the PCell location discussion in [At-119bis][426].
Observation 1 [bookmark: _Toc101971170][bookmark: _Toc118292920]In [At-119bis][426], there were comments on adopting DC modelling when the issue of PCell location was discussed.
We see some issues by using this approach.
Firstly, we are not sure how to handle the scenario where both paths are of the same cell.
· There is NO such scenario in the legacy, i.e., a DC scenario with PCell = PSCell (if we consider the simplest scenario that a single carrier for both paths), so even though the argument is to reuse DC solution to simplify, there is nothing to reuse. Or if we consider the scenario where Uu-path has more than one carrier, the issue can be a scenario where either PCell = PSCell, PCell = SCell of SCG, or PSCell = SCell of MCG, the essential issue is the same.
· And it does not simplify but actually complicate - there is no real issue if we do not enforce to use DC concept here, because without DC modelling, the legacy system has already perfectly supported the intra-frequency scenario where sidelink operates on the uplink resources. Where we can still perform handover, SL configuration procedures. So the usage of DC modelling actually creates a problem but not solves a problem.
Observation 2 [bookmark: _Toc118292921]The legacy DC concept cannot handle the scenario where SpCell of one CG = a serving Cell (SpCell or SCell) of another CG.
Then, More detailed Pros/Cons analysis is necessary for the scenario of different cells.
The proponent of DC modelling argued that we need SpCell role on both paths, because (based on what we observed from the email discussion so far)
· On direct path, SpCell role is expected by L12 procedures like PUCCH, RACH, RLM and etc.
· On indirect path, SpCell role is expected for UE establishing a connection via indirect path and one may not want to mandate the usage of PCell change upon direct path addition. 
But then it creates a modelling of ‘MCG Uu + SCG PC5’ or ‘SCG Uu + MCG PC5’, which does NOT exist in the legacy system (where we only have ‘MCG Uu + MCG PC5’). And the gap is clearly captured in spec
[bookmark: _Toc37200989][bookmark: _Toc46492855][bookmark: _Toc52568386][bookmark: _Toc100944953][bookmark: _Toc5707112][bookmark: _Toc20428260]13.2	Sidelink
NR Sidelink Communication and V2X Sidelink Communication cannot be configured in MR-DC in this release.
And in more details
· In legacy, NR-UL / NR-SL prioritization was specified by assuming the same MAC, how to solve the prioritization across CGs is a new question to answer (NOTE that the prioritization is a joint RAN1/PHY and RAN2/MAC effort since LTE sidelink);
· In legacy, NR-UL / NR-SL power split is defined by RAN1 without considering SCG existence, i.e., the rule is simply to allocate power to high-priority links (between UL and SL). If we bring CG concept in, the interaction with MCG/SCG power split is to be further considered, i.e., the impact due to nrdc-PCmode-FR1/2 and p-NR-FR1/2. 
· In legacy, NR-UL / NR-SL band combination pairing was designed without considering SCG existence, i.e., it is questionable that when the current capability indicates a pairing of a Uu-BC and a PC5-BC, whether it is CG configuration agnostic or not. 
All these issues cannot be simply confirmed in R2. 
Observation 3 [bookmark: _Toc118292922]The legacy sidelink design cannot enable ‘MCG Uu + SCG PC5’ or ‘SCG Uu + MCG PC5’. 
So back to the concrete PCell location issue, we can summarize our observation so far: 
Table 1 Impact analysis for different (modelling) solutions for PCell location
	
	Solution-1: Model MP Relay using DC modelling
	Solution-2: Not model MP Relay using DC modelling, yet mandate PCell on the direct path
	Solution-3: Not model MP Relay using DC modelling, and does not mandate PCell on the indirect path

	Same Cell for the two paths
	A new DC scenario of where SpCell of one CG = a serving Cell (SpCell or SCell) or another CG
	No difference between the two options: No left issue, the related procedure can be handled as intra-frequency sidelink using legacy spec

	Different Cells for the two paths
	Left R1/R4 issues to enable ‘MCG Uu + SCG PC5’ or ‘SCG Uu + MCG PC5’


No need to mandate the PCell change upon direct path addition
	No left R1/4 issue 




Yet with the cost of mandating PCell change upon direct path addition.
	Left R1/4 issue to allow PUCCH reporting, RLM, and RACH procedure on a SCell. 

No need to mandate the PCell change upon direct path addition


[bookmark: _Toc117156438]Between solution-1 and solution-2, it is a selection between R1/R4 impact to enable ‘MCG Uu + SCG PC5’ / ‘SCG Uu + MCG PC5’ and configuration inflexibility of mandating PCell at direct path. 
Between solution-1 and solution-3, it is a selection between different types of R1/4 impact.
We expect a R2 decision after all these major R1/4 impacts have been taken into account thoughtfully.
When R2 decide on the applicability of PCell location on indirect path, takes R1/R4 impact into consideration. 

Conclusion
We have the following observations:
Observation 1	In [At-119bis][426], there were comments on adopting DC modelling when the issue of PCell location was discussed.
Observation 2	The legacy DC concept cannot handle the scenario where SpCell of one CG = a serving Cell (SpCell or SCell) of another CG.
Observation 3	The legacy sidelink design cannot enable ‘MCG Uu + SCG PC5’ or ‘SCG Uu + MCG PC5’.

We have the following proposals:
Proposal 1	When R2 decide on the applicability of PCell location on indirect path, takes R1/R4 impact into consideration.
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