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1. Prior agreements
Conclusion from RAN1#92b:
For further discussion in RAN1#93
· RAN4 agreement exists for SSB-RRM + PDSCH multiplexing for non-CA and CA cases

· Consider at least the following alternatives. At least for cases outside SMTC window (SSB-RLM+PDSCH, SSB-BM+PDSCH) including CA:
· Alt 1: (multiplexing restriction) Extend the RAN4 agreement to the case of SSB+PDSCH multiplexing for both CA and non-CA without PDSCH associated with SI-RNTI, P-RNTI. This means that the UE is not expected to receive PDSCH on SSB symbols (for same numerology in FR2)

· Alt 2: gNB will ensure at least spatial QCL

· Alt 3: The UE is not expected to perform Rx beam refinement on SSB locations (Rx beam refinement may be associated with BM, RLM, BFD)

Note: The above applies to the case with same numerology for SSB and PDSCH. The case with different numerologies for SSB and PDSCH is to be addressed.
Conclusion from RAN1#93:

Agreement
For the case of CSIRS+PDCCH on the same OFDM symbols where spatial QCL is configured for CSI-RS
1. NW configuration should ensure spatial QCL

a. UE is not expected to be configured with CSI-RS with repetition=ON in the symbols UE is configured to monitor the CORESET

Above agreement applies to both same BWP as well as intra-band CA if spatial QCL is applicable.
For further study until the next meeting
Alt 1: For the case of CSIRS+PDCCH on the same OFDM symbols, if CSI-RS is not configured with spatial QCL, the UE follows the spatial QCL associated with the PDCCH

Alt 2: No need for further definition of UE behavior for the case of CSIRS not configured with spatial QCL overlapping with PDCCH on an OFDM symbol

For further study until the next meeting
For the case of CSIRS+PDSCH on the same OFDM symbols where spatial QCL is configured for CSI-RS
1. NW configuration should ensure spatial QCL

a. UE is required to decode PDSCH that is overlapping with one or more symbols configured with CSI-RS with repetition=ON

b. Note: The UE is not expected to perform Rx beam refinement on CSIRS symbols configured with CSI-RS with repetition=ON

2. NW configuration should ensure spatial QCL

a. UE is expected to symbol level rate-match PDSCH that is overlapping with one or more symbols on the symbols configured with CSI-RS with repetition=ON

i. DMRS should not be affected by rate matching

3. NW configuration should ensure spatial QCL

a. UE is not expected to receive PDSCH that is overlapping with one or more symbols configured with CSI-RS with repetition=ON

i. DMRS should not be affected by rate matching

For further study until the next meeting
For the case of PDSCH+PDCCH simultaneous RX in case spatial RX is configured and is different between the two channels
· Alt1: CORESET is prioritized 

· spatial QCL associated with CORESET is applied to the PDSCH 

· FFS: PDSCH slot aggregation case

· Alt2: PDSCH is prioritized depending on scheduling offset

· Before threshold, CORESET is prioritized

· After threshold, PDSCH is prioritized

Agreements from RAN4#87:

· RAN4 defines requirements regarding scheduling availability during SSB based L3 measurement, SSB based RLM, CSI-RS based RLM, SSB based L1-RSRP measurement, CSI-RS based L1-RSRP measurement, SSB based beam failure detection and CSI-RS based beam failure detection in Rel-15.

· RAN4 also defines requirements regarding scheduling availability during CSI-RS based L3 measurement if RRM requirements for CSI-RS based L3 measurement are defined in Rel-15.

· For requirements regarding scheduling availability during SSB based RLM, CSI-RS based RLM, SSB based L1-RSRP measurement, CSI-RS based L1-RSRP measurement, SSB based beam failure detection and CSI-RS based beam failure detection, scheduling restriction due to those procedures is not applied to any other symbols than RS symbols to be monitored.

· Scheduling restriction due to different numerology aspect is applied during SSB based RLM, BFD and L1-RSRP measurement as well as SSB based L3 measurement, i.e., for UE not supporting simultaneousRxDataSSB-DiffNumerology capability.

· Scheduling restriction due to Rx beamforming aspect is applied during CSI-RS based L1-RSRP measurement on FR2 serving cell when repetition of CSI-RS resource set is on.

· When UE performs RLM, BFD and/or L1-RSRP measurement on FR1 serving cell, same scheduling restriction applies to all serving cells in the same band and no scheduling restriction applies to all serving cells in the different band in FR1 and FR2.

· When UE performs RLM, BFD and/or L1-RSRP measurement on FR2 serving cell, same scheduling restriction applies to all serving cells in the same band and no scheduling restriction applies to all serving cells in FR1.

· When UE performs SSB based L1-RSRP measurement in FR2, 

· scheduling restriction applies to RS symbols to be monitored

· Scheduling restriction due to different numerology aspect does not need to be defined for CSI-RS based RLM, BFD and L1-RSRP measurement since CSI-RS resources for RLM, BFD and/or L1-RSRP measurement are configured per BWP and SCS of CSI-RS resources is the SCS of corresponding BWP.

· When UE performs SSB based RLM, CSI-RS based RLM, SSB-based BFD or CSI-RS based BFD in FR2, 

· scheduling restriction applies to RS symbols to be monitored, except for RMSI PDCCH/PDSCH and PDCCH/PDSCH which is not required to receive by RRC_connected state.
FFS whether or not scheduling restriction applies to other serving cells in the same band in case of intra-band CA
2. Downlink multiplexing issues

2.1 SSB+PDCCH/PDSCH

Note that RAN4#87 make some agreements that overlaps with this case (see Section 1):

Note that conclusion from RAN1#93 chairman’s notes with respect of SSB-RRM within SMTC window: 

· With respect to agreement made in RAN4 2018 Ad-hoc #1 stating “Note: whether or not to define specific behavior for rate matching around above symbols is up to RAN1”, RAN1 will not define any additional rate matching behavior in Rel-15.
The proposed solutions can be categorized as follows:
For SSB+PDSCH (for SSBs outside SMTC window including CA), further consider among the following options:

1. Alt 1 or reformulations
a. UE is not required to decode PDCCH or PDSCH-C-RNTI or PDSCH-CS-RNTI overlapping with SSB-BM, SSB-RLM or SSB-BFD
b. UE not expected to receive PDCCH/PDSCH on SSB symbols
2. Alt 2 or reformulations 
a. NW configuration should ensure same spatial QCL
3. Alt 3 or reformulations
a. UE is expected to receive PDCCH/PDSCH on SSB symbols

b. The UE shall prioritize the reception of PDCCH/PDSCH over SSB measurement

c. The UE is not expected to perform RX beam refinement on SSB locations
4. Alt 4

a. RAN1 discussions in parallel to RAN4 within the same scope (scope as defined in RAN4#87 agreements) is not needed. RAN1 may discuss following RAN4 progress.
Company views:

	Company
	Comments

	Huawei, HiSilicon
	Alt 4

	Qualcomm
	Alt 4. No further discussion in RAN1 is needed for this

	vivo
	For SSB-BM, SSB-RLM or SSB-BFD, we support Alt1. 
For other SSB, we support Alt 3.

	ZTE
	Support Alt-2 for saving overhead and improving spectrum efficiency. 

	Ericsson
	Alt 4. The RAN4 agreements are clear

	Intel
	Alt4 for now, although we think that along with SSB with L1-RSRP reporting (as clearly mentioned in RAN4#87 agreements), SSBs associated with active TCI states should also be included for scheduling restrictions.

	NTT DOCOMO
	Alt.4

	LGE
	Alt 4

	Samsung
	Alt 4


Offline proposal for conclusion:
For the cases of SSB-RRM/SSB-RLM/SSB-BFD/SSB-L1-RSRP + PDSCH/PDCCH, immediate RAN1 discussions are not needed. RAN1 may discuss if needed following RAN4 decisions.
2.2 SSB+CSIRS

Note that in 38.214, restrictions on scheduling CSI-RS for L1-RSRP multiplexed with SSB is clearly specified but not for other cases. Proposed solutions can be categorized as follows:

1. Same solution for all CSIRS+SSB combinations
a. NW configuration should ensure same spatial QCL 

2. 2 CSIRS+SSB combinations
a. A) NW to ensure spatial QCL for some combinations B) UE is not expected to receive FDM multiplexing for some combinations
3. Solutions depending on scheduling offset and P/SP/AP CSIRS
4. RAN4 to clarify on CSI-RS RLM, CSI-RS RRM case
	Company
	Comments

	Huawei, HiSilicon
	Alt 4

	Qualcomm
	CSI-RS for CSI/TRS cannot be FDMed with SSB, so this problem does not exist. For CSIRS RLM/RRM, RAN4 can clarify further ( Alt. 4).

	vivo
	Same resolution as SSB +PDSCH/PDCCH.

	ZTE
	Alt 1

	Ericsson
	Alt 1

	Intel
	Alt 4, additionally RAN4 may clarify combinations including CSI-RS BFD, CSI-RS for L1-RSRP reporting

	LGE
	Alt 4

	Samsung
	Alt 4


Offline proposal for conclusion:
RAN1 expects RAN4 to clarify certain combinations of SSB + CSIRS
Consider LS to RAN4:
RAN1 expects that UE behavior for the following combinations will be clarified in RAN4:

(CSI-RS RLM, CSI-RS RRM, CSIRS-BFD, CSIRS-L1-RSRP) + (SSB SSB-RRM/SSB-RLM/SSB-BFD/SSB-L1-RSRP)
2.3 CSIRS+PDSCH

Proposed solutions can be categorized as follows:

1. Same solution for all CSIRS+PDSCH combinations

a. PDSCH is prioritized for spatial QCL purposes
b. NW configuration ensures spatial QCL
c. RAN1 discussions in parallel to RAN4 within the same scope (scope as defined in RAN4#87 agreements) is not needed. RAN1 may discuss following RAN4 progress.

2. 2 types of CSIRS+PDSCH combinations

a. A) RAN1 may discuss following RAN4 progress for some combinations B) NW configuration ensures spatial QCL for some combinations for some combinations
b. A) PDSCH is prioritized for some combinations B) UE does not expect FDM multiplexing for some combinations

c. A) NW configuration ensures spatial QCL B) UE does not expect FDM multiplexing for some combinations
d. A) CSIRS is prioritized for some combinations B) NW configuration ensures spatial QCL for some combinations
e. A) PDSCH is prioritized for some combinations B) CSIRS is prioritized for some combinations
3. 3 types of CSIRS+PDSCH combinations

a. A) RAN1 may discuss following RAN4 progress for some combinations B) CSIRS is prioritized for some combinations C) Left to UE implementation for some combinations
4. Solutions depending on scheduling offset and/or P/SP/AP CSIRS 
5. Consider PDSCH symbol-level rate-matching when scheduling (FDM multiplexing) is restricted
	Company
	Comments

	Huawei, HiSilicon
	Reflect RAN4 agreement in RAN1 specs as follows (as it is not captured in RAN4 specs):

UE assumes the resource elements on symbols carrying CSI-RS for L1-RSRP measurement with repetition ‘on’ are ‘not available for PDSCH’.

	Qualcomm
	For CSIRS with repetition ON:

For the scenario of CSI-RS with repetition ON, already RAN4 decided that there is a scheduling restriction on the OFDM symbols that this CSI-RS resource occupies:

· “Scheduling restriction due to Rx beamforming aspect is applied during CSI-RS based L1-RSRP measurement on FR2 serving cell when repetition of CSI-RS resource set is on.”

So, our preference is to not discuss this further in RAN1
For CSI-RS repetition OFF, or “repetition” no configured: if QCL type D is different between a scheduled PDSCH and a CSI-RS resource, then all REs of the OFDM symbols carrying this resource are declared as ‘not available for PDSCH’.
· Note: UE does not expect to be configured with PDSCH DMRS occupying the same OFDM symbol with a CSI-RS resource with different QCL Type D.

	vivo
	People may have different understanding of ‘scheduling restriction’ in RAN4 agreement and how exactly such scheduling restrictions are applied. For PDSCH within scheduling offset, UE may not know whether there are PDSCH scheduled and the corresponding scheduling restriction would be applied. But for PDSCH beyond scheduling offset, aperiodic scheduled PDSCH should be prioritized over periodic signals. The corresponding scheduling restrictions should not be applied.

For aperiodic CSI-RS, UE may not expect they are scheduled in the same slot.

	ZTE
	Alt-4.
 Taking into account the latency of DCI decoding, PDSCH should be assumed as the same QCL assumption as the COERSET with lowest CORESET ID in the latest slot if the duration between DCI field and its corresponding PDSCH is less than the threshold k. Buffering of received signals based on this default spatial QCL assumption should be done at the UE side for potential reception of candidate PDSCH. To be more specific, 

 If collision happens, QCL-overriding rule is applied according to the following priority, where spatial QCL is configure for CSI-RS: 
· PDSCH > ap-CSI-RS > sp-CSI-RS/p-CSI-RS > candidate  PDSCH = candidate ap-CSI-RS

· Notes:  Candidate PDSCH means buffering for potential PDSCH before the threshold k.  If the portion of symbols of candidate PDSCH transmission is not less than threshold, the PDSCH part which is no less than threshold should be assumed the same priority as PDSCH

Regarding CSI-RS with Rep = on or off, when QCL assumption has NOT been configured, i.e., Rx beam is up to UE implementation.  
· For instance, for one periodic CSI-RS resource set with repetition = on but only one of CSI-RS resource overlaps with one PDSCH, i.e., partially overlapping,  UE can well perform beam refinement according to the QCL assumption of the PDSCH. 

· Even for fully overlapping, UE can decide whether Rx beam refinement along with PDSCH QCL assumption, i.e., precoding cycling, can be performed or not, as UE-side implementation issue. (Rx beam refinement can be assumed as one kind of Rx precoding cycling for obtaining diversity gain).



	Ericsson
	Alt 2

Note that most CSI-RS cases will be decided by RAN4 – don’t discuss those in RAN1.

	Intel
	Alt 2a, RAN4 can address combinations CSI-RS-RLM, CSI-RS-BFD, CSI-RS-L1-RSRP with repetition = ON, for all other cases NW configuration to ensure same spatial QCL. 

	NTT DOCOMO
	Following RAN4 agreements have already clarified this issue regarding CSI-RS for RLM/BFD/L1-RSRP+PDSCH.

· Scheduling restriction due to Rx beamforming aspect is applied during CSI-RS based L1-RSRP measurement on FR2 serving cell when repetition of CSI-RS resource set is on.

· When UE performs RLM, BFD and/or L1-RSRP measurement on FR1 serving cell, same scheduling restriction applies to all serving cells in the same band and no scheduling restriction applies to all serving cells in the different band in FR1 and FR2..

· When UE performs RLM, BFD and/or L1-RSRP measurement on FR2 serving cell, same scheduling restriction applies to all serving cells in the same band and no scheduling restriction applies to all serving cells in FR1.

CSI-RS for L3 mobility+PDSCH should be discussed in RAN4 since SSB for L3 mobility+PDSCH was discussed and specified in RAN4.

	LGE
	For multiplexing of PDSCH and CSI-RS with repetition set to “on”, introduction of the scheduling restriction was already agreed by RAN4. The PDSCH symbols can be dynamically scheduled by DCI, so that the network can schedule the PDSCH symbols which could not be overlapped with the symbols configured for CSI-RS with repetition “on”, and hence it is difficult to find proper reasons for introducing the symbol-level PDSCH rate matching while taking the increase of UE complexity. As a consequence, RAN1 may not need to further discuss this issue.
For multiplexing of PDSCH and CSI-RS with repetition set to “off”, it would be reasonable to allow FDM of PDSCH and CSI-RS resource(s) since UE may typically maintain a single Rx beam within a slot in case of repetition set to “OFF”. In order to ensure the Rx beam for CSI-RS which is the same as that for the PDSCH, at least one of the CSI-RS resource IDs among the CSI-RS resource set should be indicated as a TCI state for the PDSCH.

	Samsung
	Alt 2


Offline proposal:

Note: RAN4 already has agreements (scheduling restrictions) on CSIRS-RLM, CSIRS-BFD, CSIRS-L1-RSRP-Rep-ON + PDSCH

Consider LS to RAN4:
RAN1 expects that UE behavior for the following combinations will be clarified in RAN4:

(CSIRS-RRM, CSIRS-L1-RSRP-Rep-OFF) + PDSCH
For all other combinations (TRS, CSIRS-CSI, CSI-IM) + PDSCH: 
Alt 1: NW configuration ensures the same spatial QCL
Alt 2: Prioritization rule defined for UE selecting spatial QCL assumption

2.4 PDCCH+PDSCH

Proposed solutions can be categorized as follows:
1. Alt1: CORESET is prioritized
2. Alt2: PDSCH is prioritized depending on scheduling offset

· Before threshold, CORESET is prioritized

· After threshold, PDSCH is prioritized
2. PDSCH is prioritized

3. Solutions depending on search-space type
	Company
	Comments

	Huawei, HiSilicon
	Alt-1

	Qualcomm
	Alt. 2. Where “X prioritized Y” means that the UE is not expected to process Y due to different QCL relations with X.

For Alt.1, we need to clarify whether it means that the spatial QCL of PDSCH is “overwritten” by the spatial QCL of the CORESET, or that the UE is allowed to drop the PDSCH processing. The reason I think this clarification is needed is because in previous meeting we wrote the following in the chairman notes:

For further study until the next meeting

For the case of PDSCH+PDCCH simultaneous RX in case spatial RX is configured and is different between the two channels
· Alt1: CORESET is prioritized 

· spatial QCL associated with CORESET is applied to the PDSCH 

· FFS: PDSCH slot aggregation case

· Alt2: PDSCH is prioritized depending on scheduling offset

· Before threshold, CORESET is prioritized

· After threshold, PDSCH is prioritized

	vivo
	Alt.2

	ZTE
	Alt-2
Note: If scheduled PDSCH is spanned across the threshold, the PDSCH part which is no less than threshold should be prioritized, just like PDSCH after threshold.

	Ericsson
	Alt 1. 
Note that ‘X is prioritized over Y’ means that Y is still received using the QCL properties of X

	Intel
	No strong opinion. For Alt-2, need to clarify cases where PDSCH is scheduled by PDCCH in CORESET#0 where scheduling offset does not apply. 

	NTT DOCOMO
	Alt.3. The common search space, e.g. paging search space, should be prioritized than PDSCH.

In addition, for any alternative, we would like to clarify that “prioritizing” means assuming spatial QCL of prioritized channel for the simultaneous reception on other channels.

	Samsung
	Alt 1


Proposal (no offline discussion):
Further discuss 

Alt1: CORESET is prioritized
Alt2: PDSCH is prioritized depending on scheduling offset

· Before threshold, CORESET is prioritized

· After threshold, PDSCH is prioritized
Alt 3: Solution depending on search space type
2.5 CSIRS+PDCCH

Proposed solutions can be categorized as follows:

1. Same solution for all CSIRS+PDCCH combinations

a. NW configuration should ensure spatial QCL
b. CORESET is prioritized

c. RAN1 may discuss following RAN4 progress
2. 2 CSIRS+PDCCH combinations
a. A) RAN1 may discuss following RAN4 progress for some combinations B) NW configuration should ensure spatial QCL for some combinations

b. A) UE does not expect FDM multiplexing for some combinations (CSIRS with repetition=ON) B) NW configuration should ensure spatial QCL for some combinations (RAN1#93 agreement)
3. Solutions depending on scheduling offset and P/SP/AP CSIRS and/or scheduling offset
4. RAN1#93 agreement with selection of Alt2: For the case of CSIRS+PDCCH on the same OFDM symbols where spatial QCL is configured for CSI-RS

b. NW configuration should ensure spatial QCL

i. UE is not expected to be configured with CSI-RS with repetition=ON in the symbols UE is configured to monitor the CORESET

c. No need for further definition of UE behavior for the case of CSIRS not configured with spatial QCL overlapping with PDCCH on an OFDM symbol

5. (RAN1#93 agreement-Opt1): For the case of CSIRS+PDCCH on the same OFDM symbols, if CSI-RS is not configured with spatial QCL, the UE follows the spatial QCL associated with the PDCCH

	Company
	Comments

	Huawei, HiSilicon
	UE is not expected to be configured with CSI-RS with repetition=ON in the symbols UE is configured to monitor the CORESET

	Qualcomm
	Solution 4 with the following change: For repetition=ON, already RAN4 has an agreement so need to repeat to RAN1 specifications (that is, the sublet “i” needs to be just a 
“Note”, and no need to go to RAN1 specification). 

	vivo
	Following the original agreement of ensuring spatial QCL is ok. But for CSI-RS for BM/BFD/RLM, ensuring spatial QCL is difficult. UE may not expect such signals to be configured on the same symbol as PDCCH. Furthermore, ensuring AP CSI-RS spatial QCLed with PDCCH also needs clarification. It should mean UE would follow the spatial QCL info of PDCCH to receive aperiodic CSIRS if they fall on the same OFDM symbols. 

	ZTE
	Alt-5, i.e., RAN1#93 agreement-Opt1: For the case of CSIRS+PDCCH on the same OFDM symbols, if CSI-RS is not configured with spatial QCL, the UE follows the spatial QCL associated with the PDCCH
Following PDCCH QCL assumption is NOT related to CSI-RS with Rep =on or off due to the fact that no QCL assumption has been configured, i.e., Rx beam is up to UE implementation. We do NOT see any contradiction between following PDCCH’s QCL assumption and rep=on or off. 
· For instance, for one periodic CSI-RS resource set with repetition = on but only one of CSI-RS resource overlaps with one PDCCH, i.e., partially overlapping,  UE can well perform beam refinement according to the QCL assumption of the PDCCH. 

· Even for fully overlapping, UE can decide whether Rx beam refinement along with PDCCH QCL assumption, i.e., precoding cycling, can be performed or not, as UE-side implementation issue. (Rx beam refinement can be assumed as one kind of Rx precoding cycling for obtaining diversity gain).

	Intel
	Same solution as CSIRS+PDSCH case, RAN4 can address combinations CSI-RS-RLM, CSI-RS-BFD, CSI-RS-L1-RSRP with repetition = ON, for all other cases NW configuration to ensure same spatial QCL.

	NTT DOCOMO
	Same as CSI-RS+PDSCH, Following RAN4 agreements have already clarified this issue regarding CSI-RS for RLM/BFD/L1-RSRP+PDSCH.

· Scheduling restriction due to Rx beamforming aspect is applied during CSI-RS based L1-RSRP measurement on FR2 serving cell when repetition of CSI-RS resource set is on.

· When UE performs RLM, BFD and/or L1-RSRP measurement on FR1 serving cell, same scheduling restriction applies to all serving cells in the same band and no scheduling restriction applies to all serving cells in the different band in FR1 and FR2..

· When UE performs RLM, BFD and/or L1-RSRP measurement on FR2 serving cell, same scheduling restriction applies to all serving cells in the same band and no scheduling restriction applies to all serving cells in FR1.

CSI-RS for L3 mobility+PDSCH should be discussed in RAN4 since SSB for L3 mobility+PDSCH was discussed and specified in RAN4.

	LGE
	In NR Ad-Hoc #1801 meeting, it was already agreed that “the UE may be configured to use the same OFDM symbols for the CSI-RS and CORESET when those are spatially quasi co-located”. With consideration of the current agreement in RAN1 and RAN4 captured in Section 2, solution 4 would be reasonable.

	Samsung
	Alt 4


Proposal (no offline discussion):
Continue discussion

2.6 PDCCH+PDCCH

Proposed solutions can be categorized as follows:

1. UESS is prioritized

2. CSS is prioritized

3. NW configuration ensures spatial QCL

4. Priority according to CC index for CA case

	Company
	Comments

	Huawei, HiSilicon
	1.
CSS is prioritized

	Qualcomm
	Alt. 3

	vivo
	Support 3.

	ZTE
	Alt-2: CSS is prioritized.

	Ericsson
	Alt 1. 

	Intel
	No strong opinion, but if prioritization is preferred then better to also consult DL control folks

	DCM
	This should be discussed in PDCCH session because there is dropping rule of search space and this should be aligned with that. 

Note: This issue is already captured in summary of “Maintenance for PDCCH/search space” (sect. 2.10) and will be discussed.

	LGE
	Same view with DCM

	Samsung
	Alt 4


Offline proposal:
Discuss in DL control session

2.7 CSIRS+CSIRS

Proposed solutions can be categorized as follows.

1. NW configuration ensures spatial QCL for all cases
2. Prioritization based on CSIRS function for all cases
3. 2 types of CSIRS+CSIRS combinations 
a. A) UE is not expected to receive some FDM multiplexing combinations B) NW configuration should ensure spatial QCL for some combinations
4. Solutions depending on P/SP/AP CSIRS and/or whether TCI state is configured and/or CSIRS function
	Company
	Comments

	Huawei, HiSilicon
	Aperiodic > periodic/semi-persistent

	Qualcomm
	Alt. 3a. CSIRS with repetition=ON case, FDM multiplexing should not be allowed with other CSI-RS types, all other combinations NW configuration should ensure spatial QCL

	vivo
	For P/SP, Alt 3 seems to be reasonable. For aperiodic signals, it needs further discussion.

	ZTE
	Alt-4. To be more specific,

If collision happens, QCL-overriding rule is applied according to the following priority: ap-CSI-RS > sp-CSI-RS/p-CSI-RS >  candidate  ap-CSI-RS.

Notes: ap-CSI-RS (scheduled by earlier DCI) is skipped if the ap-CSI-RS (earlier) is collided with ap-CSI-RS (scheduled by later DCI).

	Ericsson
	Alt 4

	Intel
	Alt 3a: CSIRS with repetition=ON case, FDM multiplexing should not be allowed with other CSI-RS types, all other combinations NW configuration should ensure spatial QCL


Proposal (no offline discussion):

Downselect to Alt 3 and Alt 4:

Alt 3: 2 types of CSIRS+CSIRS combinations 
a. A) UE is not expected to receive some FDM multiplexing combinations B) NW configuration should ensure spatial QCL for some combinations
Alt 4: Solutions depending on P/SP/AP CSIRS and/or whether TCI state is configured and/or CSIRS function
2.8 PDSCH+PDSCH
Proposed solutions can be categorized as follows.

For the case of different RNTIs

1. Prioritization based on RNTI type
2. NW ensures spatial QCL

For the case of (C-RNTI + C-RNTI) CA

1. NW configuration should ensure the same QCL assumption

2. Prioritization based on CC index
3. Prioritization based on SCS
4. UE implementation
	Company
	Comments

	Huawei, HiSilicon
	For the case of different RNTIs, consider prioritization based on RNTI type.
For the case of (C-RNTI + C-RNTI) CA, consider prioritization based on SCS.


	Qualcomm
	Alt. 1

	vivo
	For the case of C-RNTI+C-RNTI, the same QCL assumptions should be guaranteed.
For the case of different RNTI types, prioritization based on RNTI types.

	ZTE
	For the CA case, we have the following proposals (meanwhile considering candidate PDSCH with scheduling offset less than threshold):
If collision happens, QCL-overriding rule is applied according to the following priority: PDSCH-CC1 > candidate PDSCH-CC2
Note: UE assumes the default QCL assumption for candidate PDSCH as CORESET with the lowest CORESET ID with at least one search space configured in the CC with the lowest CC ID in the latest slot if the duration between DCI field and its corresponding PDSCH is less than the threshold k.

	Ericsson
	Different RNTIs – alt 1

C-RNTI+C-RNTI – alt 2

	Intel
	Alt1 for the case of different RNTIs

	Samsung
	Agree with Ericsson


Offline proposal:
Discuss in DL control session

3. Uplink multiplexing issues

3.1 PUCCH+PUCCH

Proposed solutions can be categorized as follows. 

1. NW configuration should ensure the same spatial relation
2. Prioritization based on Pcell/CC index

3. Prioritization based on PUCCH content 
	Company
	Comments

	vivo
	Network should ensure spatial QCL.
PUCCH transmission in different CCs (with same or different numerology) should start and end at the same time.

	ZTE
	Further discussion whether this case is supported in NR or has been precluded.

	Qualcomm
	After checking with UL control delegate this is precluded in NR for all three cases: same-CC, intra-band CA, inter-band CA.

	Samsung
	Alt 2


3.2 PUSCH+PUSCH

Proposed solutions can be categorized as follows. 

1. NW configuration should ensure the same spatial relation
2. Prioritization based on Pcell/CC index

3. Prioritization based on scheduling RNTI
4. Solutions depending on SP/AP PUSCH

	Company
	Comments

	Huawei, HiSilicon
	Prioritization based on scheduling RNTI. For example, CS-RNTI (Grant free) > C-RNTI (Grant based) > SP-CSI-RNTI.

	Qualcomm 
	Alt. 1

	vivo
	PUSCH based on RNTI is needed. PUSCH with new RNTI may be prioritized.

PUSCH transmission in different CCs (with same or different numerology) should start and end in the same time.

	ZTE
	Alt-4. 
If collision happens, spatial relation overriding rule is applied according to the following priority: ap-PUSCH > sp-PUSCH.
Note: Spatial relation of PUSCH + PUSCH in same priority level should be ensured by the NW configuration.

	DCM
	Our proposal seems not captured. If UE supports beam correspondence, whether the same spatial relation is the same should be determined by SSB/CSI-RS associated to SRIs for 2 PUSCHs are QCL-typeD.

Proposal:

· For the simultaneous transmission of PUSCH+PUSCH on the same OFDM symbol on different CCs, UE assumes as following:
· If UE has reported the capability of supporting beam correspondence, 
· when UE is scheduled to transmit 2 PUSCHs simultaneously within FR2 and SSB/CSI-RS associated to SRIs for 2 PUSCHs are QCL-typeD, UE shall be capable of transmitting both PUSCHs simultaneously in terms of Tx beam aspect,
· UE does not expect that 2 PUSCHs with SRIs that are not QCL-typeD are scheduled simultaneously within FR2.
· If UE has not reported the capability of supporting beam correspondence, 
· when UE is scheduled to transmit 2 PUSCHs simultaneously within FR2 and SRIs for 2 PUSCHs are the same, UE shall be capable of transmitting both PUSCHs simultaneously in terms of Tx beam aspect,
UE does not expect that 2 PUSCHs with different SRIs are scheduled simultaneously within FR2.

	Samsung
	Alt 2


3.3 SRS+SRS

Proposed solutions can be categorized as follows. 

1. NW configuration should ensure the same spatial relation
2. Prioritization based on AP/SP/P SRS SRS
	Company
	Comments

	Huawei, HiSilicon
	Aperiodic > periodic/semi-persistent

	Qualcomm
	Alt. 1. 

	vivo
	Prioritization based on AP/SP/P SRS is needed. If the spatial QCL is the same, we would like to restrict the time domain alignment of transmission between different SRS resources across different CCs.

	ZTE
	Alt-1
Notes that The number of different spatialRelationInfo configurations for all SRS+SRS should be no more than the maximum number of  SRS resources transmitted simultaneously in UE capability .

	Samsung
	Alt 1


3.4 SRS+PUCCH

Proposed solutions can be categorized as follows. 

1. NW configuration should ensure the same spatial relation
	Company
	Comments

	Huawei, HiSilicon
	PUCCH > SRS

	Qualcomm
	Alt. 1 . Note based on agreement previous meeting this is allowed only for inter-band CA.

	vivo
	Intra-band SRS+PUCCH is not allowed.

	ZTE
	Further discussion whether this case is supported in NR or has been precluded.

	Samsung
	Support Alt 1


3.5 SRS+PUSCH

Proposed solutions can be categorized as follows. 

1. NW configuration should ensure the same spatial relation
	Company
	Comments

	Huawei, HiSilicon
	PUSCH > SRS

	Qualcomm
	Alt. 1 . Note based on agreement previous meeting this is allowed only for inter-band CA.

	vivo
	Intra-band simultaneous transmission of SRS+PUSCH is not allowed.

	ZTE
	Further discussion whether this case is supported in NR or has been precluded.

	Samsung
	Support Alt 1
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