
3GPP TSG RAN WG1 #106bis-e

                                                    R1-2109040
e-Meeting, October 11th – 19th, 2021
Source:
OPPO
Title:
Enhancement on inter-cell multi-TRP operation
Agenda Item:
8.1.2.2
Document for:
Discussion and Decision

1. Introduction

In RAN1#106 e-meeting, the aspects to be considered for QCL/TCI-related enhancement to enable inter-cell multi-DCI based multi-TRP operation were discussed with the following agreements:
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

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.

In this contribution, we discuss the details for inter-cell multi-TRP operation.
2. Discussion
It was agreed that one additional PCI can be associated with the activated TCI states for downlink. The maximal number of non-serving cell PCIs can be configured by RRC within one CC other than 1 needs further discussion. Two candidate values, 3 and 7, was discussed in RAN1#106e meeting. Between the two values, 3 is preferred considering the typical deployment of multi-TRP is coordination between no more than 3 TRPs. Furthermore, with more additional PCIs, the number of TCI states that can be configured by RRC for each PCI will be reduced, which will also impact the configuration flexibility. If the maximal values of X is agreed to be 3, X={1,2,3} is proposed to be the candidate values for UE capability reporting. If RAN1 cannot converge on other values than 1, only X=1 will be supported considering the deadline of RRC signaling. For UE capability reporting, two independent X values can be reported, for two different assumptions on SSB time domain position and periodicity with respect to serving cell SSB, e.g. whether the SSB positions of neighboring cells are the same as that of serving cell, considering there may be additional complexity for rate-matching. 
For an activated TCI state associated with non-serving cell PCI, UE needs to track the SSB in the TCI state for receiving of corresponding PDSCH. If a TCI state associated with non-serving cell PCI is not activated, and gNB may activate it in some time, gNB should configure L1-RSRP/SINR measurement and report on the corresponding SSBs for selection of optimal beams. However, if the TCI state is not activated, and no L1 measurement and report is configured on corresponding SSBs, UE doesn’t need to track the SSB from non-serving cell. In this case, the TCI state is not ready to be activated, and UE complexity should be considered. 
Proposal 1: For the value of X, X={1,2,3} can be reported via UE capability. If RAN1 cannot converge on other values than 1, only X=1 will be supported as capability.
Proposal 2: 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.

Proposal 3: UE is not expected to track a SSB with additional PCI which is not associated with any activated TCI state unless the SSB is configured for L1 measurement. 
It was agreed that each PCI is associated with activated TCI states associated with a CORESETPoolindex. This can be used for support of inter-cell mTRP. For intra-cell mTRP, all the activated TCI states associated with two values of CORESETPoolindex should be associated with serving cell, which was supported in Rel-16. The switching between the two schemes can be achieved via MAC CE without additional specification impact. gNB can activate TCI states associated with serving cell only, or activate TCI states associated with two PCIs respectively by MAC CE.
Proposal 4: Switching between intra-cell mTRP and inter-cell mTRP can be achieved via activation of TCI states associated with each CORESETPoolindex without additional specification impact.
3. Conclusion

In this contribution, we discuss the QCL information and beam management enhancement to support inter-cell multi-TRP operations for multi-DCI base M-TRP with the following considerations:
Proposal 1: For the value of X, X={1,2,3} can be reported as a UE capability. If RAN1 cannot converge on other values than 1, only X=1 will be supported.
Proposal 2: 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.

Proposal 3: UE is not expected to track the SSB with additional PCI which is not associated with any activated TCI state unless the SSB is configured for L1 measurement. 
Proposal 4: Switching between intra-cell mTRP and inter-cell mTRP can be achieved via activation of TCI states associated with each CORESETPoolindex without additional specification impact.
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