3GPP TSG RAN WG1 #107-e	                                                                                     R1-2110950
e-Meeting, November 11th – 19th, 2021
Source:	ZTE
Title:	Discussion on Multi-TRP inter-cell operation
[bookmark: Source]Agenda Item:	8.1.2.2
Document for:	Discussion and Decision
Introduction
In this contribution, we discuss the following aspects on Multi-TRP inter-cell operation enhancements:
· Rate matching
· Non-serving cell PL-RS for UL transmission
· Collision handing

Discussion
Rate matching
In RAN1#104-e meeting, the following agreement was endorsed that non-serving cell SSB should be rate matched around PDSCH/PDCCH from the same non-serving cell [2].
	Agreement
Agree on scheme1
-   Scheme1: PDSCH/PDCCH from non-serving cell (PCI) associated with TCI state and/or QCL-info is rate matched around non-serving cell SSB with the same PCI
-     FFS: whether PDSCH /PDCCH from serving cell (PCI) is rate matched around non-serving cell SSB
-   FFS: whether PDSCH/PDCCH from non-serving cell (PCI) associated with TCI state and/or QCL-info is rate matched around serving cell SSB


One remaining issue is whether non-serving cell PDSCH/PDCCH need to be rate matched around all the RRC-configured non-serving cell SSBs with the same PCI. Based on the current specification for intra-cell MTRP operation, the PRBs containing SSB transmission resources are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted according to ssb-PositionsInBurst. Accordingly, it means PDSCH should be rate matched around all SSB configured in ssb-PositionsInBurst. For inter-cell MTRP, considering that the non-serving cell SSB configured in ssb-PositionsInBurst may can be used for beam measurement of L1/L2 mobility as well, it is sufficient to rate match around the SSBs activated by MAC CE, rather than all of them. As illustrated in Figure 1, non-serving cell SSB#0 to SSB#5 are configured for L1/L2 mobility when UE moves from point A to point B near the serving cell edge. When UE allocated in point A, SSB#1 is indicated as QCLed RS for non-serving cell PDSCH, it is enough to rate match PDSCH around SSB#0, SSB#1 and SSB#2 (set as group#1), because the interference caused by SSB#3, SSB#4 and SSB#5 (set as group#2) is small and can be negligible. In other words, more resources can be reserved for PDSCH/PDCCH by this way.
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Figure 1: Group based rate matching for inter-cell MTRP operation
For the agreed scheme 1 in the above agreement, we suggest to take the following revision, that is, the contents in brackets:
Proposal 1: Support that PDSCH/PDCCH from cell with PCI different from serving cell PCI associated with TCI state and/or QCL-info is rate matched around non-serving cell SSB (only in activated TCI states) with the same PCI.

Another remaining issue is the FFS part that whether PDSCH/PDCCH and SSB from different cells (serving cell and non-serving cell, respectively) should be rate matched. To ensure resource efficiency and avoid performance loss, it is unnecessary to extend rate matching to the case with different PCIs. Besides, it should be clarified that rate matching is not performed for the SSBs with different PCIs in both activated and non-activated TCI states.
Proposal 2: PDSCH/PDCCH from the serving cell should not be rate-matched around any SSB (including activated and non-activated TCI states) from cell with PCI different from serving cell PCI, and vice versa.

Non-serving cell PL-RS for UL transmission
On power control of UL transmission in Rel-15/16, either SSB or NZP CSI-RS can be used as path-loss RS. When it comes to inter-cell MTRP operation, it is reasonable to support the agreed non-serving cell SSB for mobility measurement to be used for path-loss measurement. Based on that, such non-serving cell PL-RS should be able to be distinguished from the serving-cell PL-RS. One straight-forward way can be to use an indicator in PL-RS configuration to indicate the PCI where it comes from.
Proposal 3: Support to use non-serving cell SSB for mobility measurement as the PL-RS for uplink transmission.

Collision handling
In the case of TDD operation in Rel-15/16 NR, a single carrier frequency for uplink and downlink channels/signals is used separately in the time domain on a cell basis. Due to a UE cannot transmit and receive simultaneously in TDD mode, some signaling mechanisms provide information to the UE on the duplex direction, such as: i) Dynamic signaling for the scheduled transmission; ii) Semi-static signaling via RRC; iii) Dynamic SFI shared by a group of UEs.
With respect to inter-cell MTRP operation, it has been agreed to adopt non-serving cell SSB as source RS so far. Correspondingly, the rules on collision handling between UL channels/signals and non-serving cell SSB should also be defined as in Rel-15/16, which include: 
i) UL channels/signals which overlap with non-serving cell SSB fully or partially should not be transmitted; 
ii) The symbols for SSB cannot be set as UL symbols; 
iii) The symbols for SSB are set as invalid and not counted for PUSCH repetition Type B transmission. 
Similar as the consideration of rate matching that to reduce interference, the above three rules should be ensured for correct UE implementation in inter-cell MTRP operation with TDD mode (when slot format is configured).
Proposal 4: Any UL channels/signals (no matter associated with serving cell PCI or non-serving cell PCI) should NOT be transmitted in the symbols of non-serving cell SSB in TDD operation.

Conclusions
Based on the above discussion, we have following proposals.
Proposal 1: Support that PDSCH/PDCCH from cell with PCI different from serving cell PCI associated with TCI state and/or QCL-info is rate matched around non-serving cell SSB (only in activated TCI states) with the same PCI.
Proposal 2: PDSCH/PDCCH from the serving cell should not be rate-matched around any SSB (including activated and non-activated TCI states) from cell with PCI different from serving cell PCI, and vice versa.
Proposal 3: Support to use non-serving cell SSB for mobility measurement as the PL-RS for uplink transmission.
Proposal 4: Any UL channels/signals (no matter associated with serving cell PCI or non-serving cell PCI) should NOT be transmitted in the symbols of non-serving cell SSB in TDD operation.
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