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1	Introduction and previous meeting agreements
In this contribution, we discuss some of the details and share our views on inter-cell for mTRP. We have chosen to provide a description of the intended use case for inter-cell mTRP operation, which may simplify the understanding of our proposals.  
In RAN1#106-e, the following was agreed and concluded:
Agreement
Introduce a new RRC indicator/signalling (e.g., re-index the non-serving cell) to indicate the non-serving cell information that a TCI state/QCL information is associated with, where the new indicator/signaling is not the exact PCI value
· Detailed signalling design is up to RAN2

Agreement
Rel. 17 inter-cell MTRP , the maximum number of additional RRC -configured PCIs  per CC is denoted X and can be reported as a UE capability
· For the report value of X, multiple candidate values including 1 is supported. 
· FFS : Which values to support other than 1. 
· Values larger than 7 are precluded
· RAN1 needs to agree on value(s) of X other than 1
· Down-select one of the following alternatives:
· Alt 1: A single value of X is reported as UE capability for any possible SSB time domain position and periodicity
· Alt 3: At least Two independent X values (X1, X2) are reported as a UE capability for at least two different assumptions on SSB time domain position and periodicity with respect to serving cell SSB 
· The serving cell PCI is always associated with active TCI states, only 1 additional PCI can be associated with the active TCI States
[bookmark: _Hlk83712501]
Agreement
· For inter-cell mTRP , one PCI associated with one or more of activated TCI states for PDSCH/PDCCH is associated with one CORESETPoolIndex , another PCI associated with one or more of activated TCI states for PDSCH/PDCCH is associated with another CORESETPoolIndex 
· FFS : The association between PCI and CORESETPoolIndex when switching between intra-cell mTRP and inter-cell mTRP 

Agreement
For a CSI-RS QCLed with a neighboring cell SSB, the CSI-RS EPRE is calculated based on powerControlOffsetSS and the SSB transmission power in the neighboring cell information.

Agreement
LS to RAN2 on multi-TRP inter-cell is endorsed in R1-2108633.

[bookmark: _Ref178064866]2	On the max number X of RRC configured PCIs
It is agreed that the maximum number of additional RRC -configured PCIs per CC is denoted X and that multiple such values is supported. Two issues remain to be discussed:
· What other value(s) of X than 1 is supported
· Whether there is a dependence on SSB alignment or not when it comes to supported X for a UE
It seems there is a dependency between these two. First, it is useful to clarify what we mean by “aligned SSB”. For this purpose we create an FR1 example where each cell that participate in inter-cell multi-TRP operation is configured with two SSBs. See example Figure 1 and Figure 2 for the aligned and unrestricted SSB cases respectively. 
[image: ]
[bookmark: _Ref83648176]Figure 1 Example of “aligned SSB”, for the case where each cell in inter-cell mTRP is configured with 2 SSBs and all the RRC configured additional PCIs use the same SSB position (i.e. colliding SSB). There is no collision between SSB and PDSCH in this configuration. 
[image: ]
[bookmark: _Ref83648178]Figure 2 Example of “unrestricted SSB”, where each cell in inter-cell mTRP is configured with 2 SSBs and the RRC configured cells may use different SSB positions (partially or non-colliding SSB) 
If SSB are aligned between cells that are RRC configured for inter-cell mTRP, then there is no need for updating the slot pattern for SSB rate matching when the MAC CE changes the active additional PCI. Hence, rate matching for a given slot in the frame remains the same no matter which of the X configured additional cells is activated. It is claimed that this simplifies implementation on the UE side.
It is also worth to keep in mind the principle of frequency reuse one of NR networks, i.e. rate matching is not performed around SSBs of neighbor cells. The UE does not have information about these neighbor cell SSBs, and even if it did, the NW would like to have the possibility to transmit data in all the REs that are available in the serving cell. 
PDSCH/PDCCH associated with TCI state and/or QCL-info is not rate matched around SSBs associated with any non-activated additional PCI
Hence, when it comes to actual PDSCH rate matching, only SSBs associated with the two active PCIs are relevant – obviously the NW cannot transmit data in these REs, since it transmits SSB in these REs. The simplification mentioned for aligned SSBs, is on the UE side the activation of additional PCI is only related to re-configuration of the PCI(s), not related to actual PDSCH rate matching. 
Aligned SSB may allow for simplified UE implementation due to static rate matching slot pattern when performing the MAC CE switching of the single active additional PCI.
Aligned SSB only have SSB-SSB interference (for which it was designed to be robust against), and avoids the potential L1-RSRP measurement issue raised by one company in the previous meeting
The use of aligned SSBs is at least from our perspective the most common deployment (i.e. frequency reuse 1 that requires no frequency planning)
From network side, as large X as possible is beneficial from deployment flexibility. Even if X is to be discussed, an upper limit of X=7 has been agreed, which in our view still is a moderate number as a DU can serve many more cells than 7 in a dense deployment (e.g. a stadium, commuter hub or a convention hall). In those example environments, a UE can typically detect many more than 7 cells simultaneously. It should also be observed that:
The RAN4 specifications (38.133 Section 9.2.3) mandate in FR1 that the UE can detect up to 8 neighbor cells and 14 SSB. 
Hence, we suggest X=7 should be the maximum value a UE can report, at least for the SSB aligned case where there seem to be no obstacle due to UE implementation complexity and for which there is RAN4 requirements in place already for legacy UEs. 
For non-aligned case, a smaller value of X can be used, e.g. X=3.   
[bookmark: _Toc83634839]Support Alt.3, two values for X is indicated, X1 for unrestricted SSB case and X2 for aligned SSB case (all RRC configured SSBs for inter-cell m-TRP have same SSB time/frequency domain position and periodicity as the serving cell)
[bookmark: _Toc83634840]The supported values on the max supported number of additional PCIs (other than the default value 1) is X1=3, X2=7 respectively. 
3  Other remaining issues 
3.1 Discussion about Point A for nserv-cell
One open issue is when receiving a CSI-RS configured for nserv-cell, e.g. TRS, or CSI-RS for CSI reporting, the mapping of the CSI-RS is using the subcarrier 0 in common resource block 0 as reference, which is dependent on the point A configuration of the nserv-cell. Also, the DMRS sequence depends on Point A configuration. It may be so that the nserv-cell have a different point A than the serv-cell. However, we believe this is a rare case and if it happens, it can be handled by network implementation. 
[bookmark: _Toc83634841]The UE can assume that non-serving-cell use the same Point A as the serving-cell when receiving from the non-serving-cell. Hence, no specification impact is foreseen.  

5  Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	Support Alt.2, two values for X is indicated, X1 for unrestricted SSB case and X2 for aligned SSB case (all RRC configured SSBs have same SSB time domain position and periodicity as the serving cell)
Proposal 2	The supported value other than the default value 1 is X1=3, X2=7
Proposal 3	The UE can assume that non-serving-cell use the same Point A as the serving-cell when receiving from the non-serving-cell. Hence, no specification impact is foreseen.
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