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Introduction
For NR MIMO in Rel-17, the solutions on multi-TRP inter-cell operation have been discussed and specified. So far, sever fundamental features can be workable to support multi-TRP inter-cell operation in Rel-17, i.e. TCI state indication, the type of non-serving cell source RS, the required non-serving cell information, rate matching, QCL rule, etc. In this contribution, we provide our views for the remaining issues on multi-TRP inter-cell operation.
Discussion
Collision handling
Overall, the collision handling between UL channels/signals and multiple SSBs from non-serving cell TRP has not been officially concluded yet, which is critical and should be specified for multi-TRP inter-cell operation in Rel-17. In Rel-15/16, due to the UE cannot transmit and receive signals simultaneously in TDD mode, the rules on collision handling between UL channels/signals and SSB have been specified, which includes:
i) UL channels/signals which overlap with SSB fully or partially in time domain 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.
According to the statement on Rel-17 FeMIMO WID, it approves that the enhancements on multi-TRP inter-cell operation should be based on MDCI based multi-PDSCH reception in Rel-16 [1]. Basically, the legacy functionalities, which comprises separate HARQ-ACK feedback and out-of-order PUSCH, should be completely supported as least. For example, two PUCCH resources can be scheduled by two DCIs (format 1_x) individually to carry HARQ-ACK feedback to two TRPs, and the spatial relations of these two PUCCH resources will follow the beam of the corresponding CORESET with its CORESETPoolindex value. For multi-TRP inter-cell MTRP operation, such functionality should be guaranteed in Rel-17 as well. If not, that means PUCCHs for separate HARQ-ACK feedback have to be transmitted to serving cell TRP only, and then it is very difficult to gNB to ensure the coordination between the two individual HARQ-ACK feedbacks from two TRPs which deployed in different cells, especially in non-ideal back-haul assumption when MDCI based multi-PDSCH reception scheme. Similar to out-of-order PUSCH, this functionality cannot be guaranteed either in Rel-17 due to the same reason as above. Therefore, we think collision between UL channels/signals and non-serving cell SSBs does exist in the current design of Rel-17 mutli-TRP inter-cell operation.
Besides, the following conclusion has been endorsed in CovEnh WI in RAN1#107b-e meeting, which emphasized that the collision handling issues of multi-TRP inter-cell operation would highly affect the discussion on available slot determination in CovEnh WI, so the related decision should be made in FeMIMO WI at first [2]. Hence we believe collision handling between UL channels/signals and non-serving cell SSBs needs to be specified in Rel-17 feMIMO session.
	Conclusion
· The CovEnh discussion on the available slot counting for inter-cell mTRPs is deferred until further progress on the collision handling between UL channels/signals and multiple SSBs for inter-cell mTRPs is made in feMIMO session.


Observation: Collision handling between UL channels/signals and non-serving cell SSBs needs to be specified in Rel-17 feMIMO session.
Regarding how to make the rules on collision handling in multi-TRP inter-cell operation, one easy but also reasonable way can be using the previous proposal organized by moderator in RAN1#107-e meeting as the start point for the discussion. Correspondingly, from our perspective, option 1 has less spec effort but it will excessively limit scheduling flexibility, while option 2 can ensure resource efficiency plus avoid performance loss. Therefore, we slightly prefer option 2 as of now.
Proposal 1: In the set of symbols indicated to a UE by ssb-PositionsInBurst in SSB associated with the active additional PCI, down-select one option as follows in Rel-17:
· Option 1: The UE does not transmit any UL signal/channel.
· Option 2: The UE can only transmit UL signal/channel associated with the serving cell PCI , and does not transmit UL signal/channel associated with the active additional PCI.
· Association of UL signal/channel with the serving cell PCI or the active additional PCI is derived based on PL-RS for the UL signal/channel.
The following Rel. 15/16 procedures are based on a selected option from Option 1 or 2 above:
· Procedure 1: When SSB overlaps with UL channel/RS, UE does not transmit the UL channels/RS [38.213, Section 11.1].
· Procedure 2: UE does not expect the set of SSB symbols to indicated as uplink symbols either semi-statically or dynamically (by SFI ) [38.213, Section 11.1 and Section 11.1.1].
· Procedure 3: SSB symbols are assumed to be invalid symbols in a nominal repetition for PUSCH repetition Type B [38.214, Section 6.1.2.1].
· Procedure 4: For determination of the N PUCCHRepeat slots in the case of PUCCH repetition, i.e., a slot is not counted toward the N PUCCHRepeat slots if the PUCCH resource in that slot overlaps with a SSB [38.213, Section 9.2.6].

Other required non-serving cell SSB information
In RAN1 #104-e meeting, it was agreed that non-serving cell SSB information besides PCI are need, i.e., SSB time domain position, SSB transmission periodicity and SSB transmission power. Anyways, the need of other non-serving cell information is still FFS [3].
	Agreement
Non-serving cell information at least includes non-serving cell PCI to support inter-cell multi-DCI multi-TRP operation
· FFS: Whether the indication of PCI is implicit or explicit
Agreement
At least following non-serving cell SSB information are needed in inter-cell MTRP operation 
· SSB time domain position
· SSB transmission periodicity
· SSB transmission power
FFS: Other non-serving cell information
FFS: Whether indication of these information is implicit or explicit


With respect to rate matching of inter-cell MTRP operation, note that the values of X1 and X2 (as UE capability) have already agreed for the cases when time domain positions and/or periodicity of non-serving cell SSB is or is not exactly the same as serving cell SSB, which considers the trade-off between the NW scheduling and UE complexity. Thus, from gNB scheduling prospective, the additional information of rate matching pattern as well as LTE-CRS rate matching pattern should be taken into account. Besides, note that up to 7 non-serving cell info can be configured by RRC, and RNTI is used to identify the specify radio channel from other radio channel, so it is reasonable to include RNTI in non-serving cell SSB additionally to guarantee the correct reception of multiple SSBs.
In light of the above, we have the following proposal.
Proposal 2: Additional information for the cell with SSB associated with different PCI should include rate matching pattern,, LTE-CRS rate matching pattern, and RNTI.

UL related necessary enhancement
In section 2.1, we elaborated that UL channels/signals, i.e. PUCCH for separate HARQ-ACK feedback and out-of-order PUSCH, should be transmitted to non-serving cell TRP. Therefore, the aspect on uplink transmission power computation should be guaranteed accordingly at least.
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.

Conclusions
In this contribution, we analyze the remaining issues on Rel-17 multi-TRP inter-cell operation and provide observation and proposals as follows.
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Proposal 1: In the set of symbols indicated to a UE by ssb-PositionsInBurst in SSB associated with the active additional PCI, down-select one option as follows in Rel-17:
· Option 1: The UE does not transmit any UL signal/channel.
· Option 2: The UE can only transmit UL signal/channel associated with the serving cell PCI , and does not transmit UL signal/channel associated with the active additional PCI.
· Association of UL signal/channel with the serving cell PCI or the active additional PCI is derived based on PL-RS for the UL signal/channel.
The following Rel. 15/16 procedures are based on a selected option from Option 1 or 2 above:
· Procedure 1: When SSB overlaps with UL channel/RS, UE does not transmit the UL channels/RS [38.213, Section 11.1].
· Procedure 2: UE does not expect the set of SSB symbols to indicated as uplink symbols either semi-statically or dynamically (by SFI ) [38.213, Section 11.1 and Section 11.1.1].
· Procedure 3: SSB symbols are assumed to be invalid symbols in a nominal repetition for PUSCH repetition Type B [38.214, Section 6.1.2.1].
· Procedure 4: For determination of the N PUCCHRepeat slots in the case of PUCCH repetition, i.e., a slot is not counted toward the N PUCCHRepeat slots if the PUCCH resource in that slot overlaps with a SSB [38.213, Section 9.2.6].
Proposal 2: Additional information for the cell with SSB associated with different PCI should include rate matching pattern,, LTE-CRS rate matching pattern, and RNTI.
Proposal 3: Support to use non-serving cell SSB for mobility measurement as the PL-RS for uplink transmission.
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