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1.  Introduction 

In RAN1#92 meeting, it was concluded to continue discussion on the following list of combinations of DL (UL) physical channels and reference signals for the simultaneous reception (Tx) assuming FR2 operation [8]:

Conclusion:

· RAN1 to discuss at least the following combinations of DL physical channels and reference signals for the simultaneous reception assuming FR2 operation:

	Channels/RS in same OFDM symbol
	Same CC / BWP
	Different CCs

	SSB + PDSCH
	
	

	CSI-RS + PDSCH (including DM-RS/PT-RS)

· A-CSI-RS (below and above threshold), P CSI-RS, SP CSI-RS

· BM CSI-RS, CSI-RS for CSI, CSI-RS for tracking
· CSI-RS Repetition ‘ON’, ‘OFF’
· CSI-IM
	
	

	PDCCH / CORESET+ PDSCH

· Default CORESET (CORESET with lowest ID which is used for obtaining default QCL assumption)

· Non default CORESET
	
	

	CSI-RS + PDCCH / CORESET

	Rx spatial QCL should be ensured by the NW configuration*
	

	PDCCH / CORESET + PDCCH / CORESET
	[N/A]
	

	CSI-RS + SSB 
	Rx spatial QCL should be ensured by the NW configuration*
	

	CSI-RS + CSI-RS
	
	

	PDSCH + PDSCH with different RNTIs
	TBD
	

	SSB + SSB
	N/A
	

	PDSCH + PDSCH (C-RNTI + C-RNTI)
	N/A
	


*Note: Already agreed in the previous meetings

· RAN1 to discuss at least the following combinations of UL physical channels and reference signals combinations for the simultaneous transmission assuming FR2 operation:

	Channels/RS in same OFDM symbol
	Same CC
	Different CCs

	PUCCH + PUCCH
	N/A
	

	PUSCH + PUSCH
	N/A
	

	SRS + SRS
	
	


· RAN1 to consider at least the following solutions:

· Skipping transmission of reference signal / physical channel, e.g. QCL assumptions are not the same

· Overriding QCL assumptions

· Prioritization of the processing of one physical channel /signal over another 

· NW configuration should ensure the same QCL assumption for the physical channel /signal

· Other solutions are not precluded

In this contribution, we provide our view on it.
2. General rules

As a general framework, we think in different CCs fields, it should be further differentiated between intra-band CCs and inter-band CCs. The rationale behind is that for intra-band CCs, sQCL assumption is likely to be shared among different CCs, while for inter-band CCs, this is not necessarily true.

When deciding prioritization, prioritization target, and simultaneous reception/transmission, the following principles can be considered:
· Simultaneous reception/transmission is more likely when the considered channel/signals are of short time duration

· Prioritization is considered when concerned time duration of the combination of channel/signal is longer, and the prioritization target is considered to be the channel/signal with larger overhead

· When prioritization is needed, factors to be considered can be: 

· Following latest NW signalling, following higher overhead indication, following established priority rule.

Proposal 1: For the impact of multi-CC case on simultaneous reception/transmission of channel/signal combinations, divide the scenario into intra-band CC case and inter-band CC case.

Observation 1: To decide among the options for different channel/signal combinations, a list of principles should first discussed. The principles can consider:

· Simultaneous reception/transmission is more likely when the considered channel/signals are of short time duration

· Prioritization is considered when concerned time duration of the combination of channel/signal is longer, and the prioritization target is considered to be the channel/signal with larger overhead

· When prioritization is needed, factors to be considered can be: 

· Following latest NW signalling, following higher overhead indication, following established priority rule.

3.  DL channel/signals for simultaneous reception
Based on Proposal 1and Observation 1, our view on DL channels/signals is summarized in the following:
Proposal 2: Take Table 1 as starting point for discussion on combinations of DL channels/signals for simultaneous reception

Table 1: Combinations of DL channels/signals for multi-CC operation

	Channels/RS in same OFDM symbol
	Same CC / BWP
	Different CCs (intra-band)
	Different CCs (inter-band)

	SSB + PDSCH
	Rx spatial QCL should be ensured by the NW configuration 
	 Same rule for same CC/BWP


	UE follows SSB

	CSI-RS + PDSCH (including DM-RS/PT-RS)

· A-CSI-RS (below and above threshold), P CSI-RS, SP CSI-RS

· BM CSI-RS, CSI-RS for CSI, CSI-RS for tracking

· CSI-RS Repetition ‘ON’, ‘OFF’

· CSI-IM
	UE follows/prioritizes PDSCH.
	Same rule for same CC/BWP 
	Same rule for same CC/BWP

	PDCCH / CORESET+ PDSCH

· Default CORESET (CORESET with lowest ID which is used for obtaining default QCL assumption)

· Non default CORESET
	Follow PDSCH, if PDCCH / CORESET and PDSCH show inconsistent sQCL assumption 


	Same rule for same CC/BWP 
	Same rule for same CC/BWP

	CSI-RS + PDCCH / CORESET


	Rx spatial QCL should be ensured by the NW configuration*
	 the same rule for same CC/BWP
	Prioritize PDCCH/CORESET

	PDCCH / CORESET + PDCCH / CORESET
	[N/A]
	Rx spatial QCL should be ensured by the NW configuration
	Prioritizes PDCCH/CORESETs based on:

1. PCell > pSCell

2. Lowest SCell index

	CSI-RS + SSB 
	Rx spatial QCL should be ensured by the NW configuration*
	Same rules as same CC/BWP
	Follows SSB

	CSI-RS + CSI-RS
	Rx spatial QCL should be ensured by the NW configuration
	Rx spatial QCL should be ensured by the NW configuration
	Prioritize CSI-RS based on:

1. BM > tracking > CSI > CSI-IM

2. PCell>pSCell 

3. Lowest SCell index

	PDSCH + PDSCH with different RNTIs
	TBD
	TBD
	TBD

	SSB + SSB
	N/A
	Prioritizes SSB based on:

1. PCell > pSCell

2. Lowest SCell index
	Same rule for different intra-band CCs

	PDSCH + PDSCH (C-RNTI + C-RNTI)
	N/A


	Prioritization based on:

1. PCell > pSCell

2. Lowest SCell index
	Same rule for different intra-band CCs


4. UL channel/signals for simultaneous transmission
Based on Proposal 1and Observation 1, our view on UL channels/signals is summarized in the following:

Proposal 3: Take Table 2 as starting point for discussion on combinations of UL channels/signals for simultaneous transmission

Table 2: Combinations of UL channels/signals for multi-CC operation

	Channels/RS in same OFDM symbol
	Same CC
	Different CCs
	Different CCs (inter-band)

	PUCCH + PUCCH
	N/A
	Tx spatial QCL should be ensured by the NW configuration 
	Prioritization based on the content: follow the priority rules agreed for CSI/beam reporting 



	PUSCH + PUSCH
	N/A
	Tx spatial QCL should be ensured by the NW configuration
	Follows PUSCH corresponding to latest UL DCI. If multiple PUSCHs are granted at the same time, tie-breaking rule is the follow the one with larger UL grant size

	SRS + SRS
	Prioritization based on:

1. SRS-BM > SRS-AntennaSwitch > (SRS CB, SRS non-CB)

2. PCell>pSCell

3. Lowest SCell index
	same rule as for Same CC
	same rule as for Same CC


5. Conclusion

In summary, based on the above discussion we have the following observations and proposals:
Proposal 1: For the impact of multi-CC case on simultaneous reception/transmission of channel/signal combinations, divide the scenario into intra-band CC case and inter-band CC case.
Observation 1: To decide among the options for different channel/signal combinations, a list of principles should first discussed. The principles can consider:
· Simultaneous reception/transmission is more likely when the considered channel/signals are of short time duration

· Prioritization is considered when concerned time duration of the combination of channel/signal is longer, and the prioritization target is considered to be the channel/signal with larger overhead

· When prioritization is needed, factors to be considered can be: 

· Following latest NW signalling, following higher overhead indication, following established priority rule.

Proposal 2: Take Table 1 as starting point for discussion on combinations of DL channels/signals for simultaneous reception
Proposal 3: Take Table 2 as starting point for discussion on combinations of UL channels/signals for simultaneous transmission
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