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1. Introduction
In this contribution, the remaining issues on PDSCH default TCI state, active BWP configuration, and aperiodic CSI-RS default beam are discussed. 
2. PDSCH default TCI state
Regarding the default QCL assumption of PDSCH for Multi-TRP/Panel transmission when the time offset between the reception of PDCCH and the corresponding PDSCH is less than timeDurationQCL, the following were agreed in RAN#99 meeting [1]. 

Agreement 

For single-DCI based Multi-TRP/panel transmission with at least one configured TCI states for the serving cell of scheduled PDSCH containing 'QCL-TypeD',

· If the offset between the reception of the PDCCH and the corresponding PDSCH is less than timeDurationForQCL and after the reception of activation command of TCI states for UE specific PDSCH, the UE may assume that DMRS ports of PDSCH follows QCL parameters indicated by default TCI state(s) as following:

· Use the TCI-states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states which are activated for PDSCH.

· If all the TCI codepoints are mapped to a single TCI state, then Rel-15 behavior is followed

The support of this feature is part of UE capability.
Agreement

For multi-DCI based multi-TRP/panel transmission, if CORESETPoolIndex is configured,

· If the time offset between the reception of the PDCCH and the corresponding PDSCH is less than a threshold, UE could assume that the DM-RS ports of PDSCH are QCL-ed with the RS(s) with respect to the QCL parameter(s) used for PDCCH of the lowest CORESET index among CORESETs configured with the same value of CORESETPoolIndex,
· in the respective latest slot in which one or more CORESETs associated with each of CORESETPoolIndex within the active BWP of the serving cell are monitored by the UE 

· The support of this feature is indicated by UE capability

· If the UE does not support the above feature, Rel-15 behavior is reused regardless of CORESETPoolIndex
In TS38.214 v16.1.0, the following paragraph in section 5.1.5 is related to the above agreements:

	Independent of the configuration of tci-PresentInDCI and tci-PresentInDCI-ForFormat1_2 in RRC connected mode, if no TCI codepoints are mapped to two different TCI states and the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest controlResourceSetId in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored by the UE. In this case, if the 'QCL-TypeD' of the PDSCH DM-RS is different from that of the PDCCH DM-RS with which they overlap in at least one symbol, the UE is expected to prioritize the reception of PDCCH associated with that CORESET. This also applies to the intra-band CA case (when PDSCH and the CORESET are in different component carriers). If none of configured TCI states for the serving cell of scheduled PDSCH contains 'QCL-TypeD', the UE shall obtain the other QCL assumptions from the indicated TCI states for its scheduled PDSCH irrespective of the time offset between the reception of the DL DCI and the corresponding PDSCH. If a UE configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, for both cases, when tci-PresentInDCI is set to 'enabled' and tci-PresentInDCI is not configured in RRC connected mode, if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, the UE may assume that the DM-RS ports of PDSCH associated with a value of CORESETPoolIndex of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest CORESET-ID among CORESETs, which are configured with the same value of CORESETPoolIndex as the PDCCH scheduling that PDSCH, in the latest slot in which one or more CORESETs associated with the same value of CORESETPoolIndex as the PDCCH scheduling that PDSCH within the active BWP of the serving cell are monitored by the UE. If the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL and at least one configured TCI states for the serving cell of scheduled PDSCH contains the 'QCL-TypeD', and at least one TCI codepoint indicates two TCI states, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) associated with the TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states.


In our understanding, the above paragraph mainly includes three parts. The first part, i.e., “Independent of the configuration of tci-PresentInDCI and tci-PresentInDCI-ForFormat1_2 in RRC connected mode, …, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest controlResourceSetId in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored by the UE”, corresponds to the Rel-15 UE behaviour and covers the cases other than single/multi-DCI based multi-TRP/Panel transmission. However, the condition used in this part does not reflect this accurately and only excludes the single-DCI based multi-TRP/Panel transmission case. Therefore, we propose to update the first sentence as following: “Independent of the configuration of tci-PresentInDCI and tci-PresentInDCI-ForFormat1_2 in RRC connected mode, if a UE is not configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, if no TCI codepoints are mapped to two different TCI states and the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest controlResourceSetId in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored by the UE.”.

The second part in the paragraph, i.e., “If a UE configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, for both cases, when tci-PresentInDCI is set to 'enabled' and tci-PresentInDCI is not configured in RRC connected mode, …, in the latest slot in which one or more CORESETs associated with the same value of CORESETPoolIndex as the PDCCH scheduling that PDSCH within the active BWP of the serving cell are monitored by the UE.”, corresponds to the multi-DCI based multi-TRP/Panel transmission case. However, it is not clarified that whether it is allowed that one codepoint can indicate two TCI states, i.e., whether multi-DCI and single-DCI based multi-TRP/Panel transmission can be configured simultaneously or not. In our understanding, although there was no agreement regarding this, for simplicity it would be better to clearly clarify that single-DCI and multi-DCI based multi-TRP/Panel transmission cannot be configured simultaneously. 
The third part, i.e., the remaining part, corresponds to the single-DCI based multi-TRP/panel transmission case. Following the same logic, we propose to clearly clarify that single-DCI and multi-DCI based multi-TRP/Panel transmission cannot be configured simultaneously. Therefore, we propose to add a clarification at the end of this paragraph, i.e., the UE is not expected to be configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet and at the same time at least one TCI codepoint is mapped to two TCI states.
Proposal 1: The following text proposal for section 5.1.5 of TS38.214 is proposed.

	------------------------------------------Start of Text Proposal to TS 38.214 v16.1.0----------------------------------
5.1.5
Antenna ports quasi co-location

--------------- Unchanged parts omitted -------------
Independent of the configuration of tci-PresentInDCI and tci-PresentInDCI-ForFormat1_2 in RRC connected mode, if a UE is not configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, if no TCI codepoints are mapped to two different TCI states and the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest controlResourceSetId in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored by the UE. In this case, if the 'QCL-TypeD' of the PDSCH DM-RS is different from that of the PDCCH DM-RS with which they overlap in at least one symbol, the UE is expected to prioritize the reception of PDCCH associated with that CORESET. This also applies to the intra-band CA case (when PDSCH and the CORESET are in different component carriers). If none of configured TCI states for the serving cell of scheduled PDSCH contains 'QCL-TypeD', the UE shall obtain the other QCL assumptions from the indicated TCI states for its scheduled PDSCH irrespective of the time offset between the reception of the DL DCI and the corresponding PDSCH. If a UE configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, for both cases, when tci-PresentInDCI is set to 'enabled' and tci-PresentInDCI is not configured in RRC connected mode, if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, the UE may assume that the DM-RS ports of PDSCH associated with a value of CORESETPoolIndex of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest CORESET-ID among CORESETs, which are configured with the same value of CORESETPoolIndex as the PDCCH scheduling that PDSCH, in the latest slot in which one or more CORESETs associated with the same value of CORESETPoolIndex as the PDCCH scheduling that PDSCH within the active BWP of the serving cell are monitored by the UE. If the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL and at least one configured TCI states for the serving cell of scheduled PDSCH contains the 'QCL-TypeD', and at least one TCI codepoint indicates two TCI states, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) associated with the TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states. The UE is not expected to be configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet and at the same time at least one TCI codepoint is mapped to two TCI states.
--------------- Unchanged parts omitted -------------
--------------------------------------- End of Text Proposal ------------------------------------


3. Active BWP configuration
For a UE supporting multi-PDCCH based multi-TRP transmission and each PDCCH schedules one PDSCH, the UE may be scheduled with fully/partially/non-overlapped PDSCHs at time and frequency domain by multi-PDCCHs. Several restrictions were agreed in RAN1#96 meeting [2], where one of the restrictions is about BWP switching:

· The UE is expected to be scheduled with the same active BWP bandwidth and the same SCS if the UE is expected to receive multiple PDSCHs simultaneously at given symbols.

· FFS: How to ensure the same active BWP between multiple TRPs

In TS 38.214 v16.1.0 section 5.1, the above agreement is captured as when the UE is scheduled with full/partially/non-overlapped PDSCHs in time and frequency domain, the full scheduling information for receiving a PDSCH is indicated and carried only by the corresponding PDCCH, the UE is expected to be scheduled with the same active BWP and the same SCS. Some companies propose that when PDSCHs from multi-TRPs are non-overlapped, the active BWP could be different. However, for non-ideal backhaul deployment, multi-TRPs could not coordinate timely, and they do not know whether the PDSCH are overlapped or not. Hence, the same active BWP should be always configured by multi-TRPs.
In order to schedule the same active BWP, multi-TRPs should coordinate to ensure simultaneously BWP switching through multiple DCIs. Even that it is still possible that UE misses one of the DCI, then the active BWP for different TRPs are different. If dynamic BWP switching is not allowed to avoid the above problem, then BWP switching can only be realized through RRC reconfiguration, which may cause BWP switching latency. To ensure the dynamic BWP switching and solve the BWP misalignment problem, it should be clarified that when UE is scheduled with different active BWPs through multi-PDCCHs, only one PDCCH is applied and the other PDCCH is dropped. 
Proposal 2. When UE is scheduled with different active BWPs through multi-PDCCHs, only one PDCCH is applied and the other PDCCH is dropped.
	------------------------------------------Start of Text Proposal to TS 38.214 v16.1.0----------------------------------
5.1
UE procedure for receiving the physical downlink shared channel

--------------- Unchanged parts omitted -------------
If a UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, the UE may expect to receive multiple PDCCHs scheduling fully/partially/non-overlapped PDSCHs in time and frequency domain. The UE may expect the reception of full/partially-overlapped PDSCHs in time only when PDCCHs that schedule two PDSCHs are associated to different ControlResourceSets having different values of CORESETPoolIndex. For a ControlResourceSet without CORESETPoolIndex, the UE may assume that the ControlResourceSet is assigned with CORESETPoolIndex as 0. When the UE is scheduled with full/partially/non-overlapped PDSCHs in time and frequency domain, the full scheduling information for receiving a PDSCH is indicated and carried only by the corresponding PDCCH, the UE is expected to be scheduled with the same SCS. When UE is scheduled with different active BWPs through multi-PDCCHs, the PDCCH associated to ControlResourceSet having value of CORESETpoolIndex equal to 1 is dropped. When the UE is scheduled with full/partially-overlapped PDSCHs in time and frequency domain, the UE can be scheduled with at most two codewords simultaneously. When PDCCHs that schedule two PDSCHs are associated to different ControlResourceSets having different values of CORESETPoolIndex, the following operations are allowed: 

--------------- Unchanged parts omitted -------------
--------------------------------------- End of Text Proposal ------------------------------------


3. Aperiodic CSI-RS default TCI state

For multi-PDCCH based multi-TRP transmission, when the scheduling offset of PDSCH is smaller than the threshold timeDurationForQCL, the default TCI state for PDSCH is assumed as the TCI state of lowest CORESET ID with the same CORESETPoolIndex. Similarly, when the scheduling offset of aperiodic CSI-RS is smaller than the threshold beamSwitchTiming, the default TCI state for aperiodic CSI-RS should be also assumed as the TCI state of lowest CORESET ID among the CORESETs with the same CORESETPoolIndex as the PDCCH triggering the CSI-RS.
Proposal 3: For multi-PDCCH based multi-TRP transmission, the default TCI state for aperiodic CSI-RS is assumed as the TCI state of the lowest CORESET ID among the CORESETs with the same CORESETPoolIndex as the PDCCH triggering the CSI-RS.
	------------------------------------------Start of Text Proposal to TS 38.214 v16.1.0----------------------------------
5.2.1.5.1
Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have the same numerology

--------------- Unchanged parts omitted -------------
-
If the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info is smaller than the UE reported threshold beamSwitchTiming, as defined in [13, TS 38.306], when the reported value is one of the values of {14, 28, 48}, or is smaller than 48 when the reported value of beamSwitchTiming is one of the values of {224, 336}.

-
if there is any other DL signal with an indicated TCI state in the same symbols as the CSI-RS, the UE applies the QCL assumption of the other DL signal also when receiving the aperiodic CSI-RS. The other DL signal refers to PDSCH scheduled with offset larger than or equal to the threshold timeDurationForQCL, as defined in [13, TS 38.306], aperiodic CSI-RS scheduled with offset larger than or equal to the UE reported threshold beamSwitchTiming when the reported value is one of the values {14,28,48}, aperiodic CSI-RS scheduled with offset larger than or equal to 48 when the reported value of beamSwitchTiming is one of the values {224, 336}, periodic CSI-RS, semi-persistent CSI-RS;

-   else, if the UE configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet for the serving cell of the aperiodic CSI-RS, the UE may assume that the aperiodic CSI-RS associated with a value of CORESETPoolIndex of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest CORESET-ID among CORESETs, which are configured with the same value of CORESETPoolIndex as the PDCCH scheduling that aperiodic CSI-RS, in the latest slot in which one or more CORESETs associated with the same value of CORESETPoolIndex as the PDCCH scheduling that aperiodic CSI-RS within the active BWP of the serving cell are monitored by the UE.
-
else, when receiving the aperiodic CSI-RS, the UE applies the QCL assumption used for the CORESET associated with a monitored search space with the lowest controlResourceSetId in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored.

--------------- Unchanged parts omitted -------------
--------------------------------------- End of Text Proposal ------------------------------------


3. Conclusion

Based on the above discussions, the proposals are as follows:
Proposal 1: The following text proposal for section 5.1.5 of TS38.214 is proposed.

	------------------------------------------Start of Text Proposal to TS 38.214 v16.1.0----------------------------------
5.1.5
Antenna ports quasi co-location

--------------- Unchanged parts omitted -------------
Independent of the configuration of tci-PresentInDCI and tci-PresentInDCI-ForFormat1_2 in RRC connected mode, if a UE is not configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, if no TCI codepoints are mapped to two different TCI states and the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest controlResourceSetId in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored by the UE. In this case, if the 'QCL-TypeD' of the PDSCH DM-RS is different from that of the PDCCH DM-RS with which they overlap in at least one symbol, the UE is expected to prioritize the reception of PDCCH associated with that CORESET. This also applies to the intra-band CA case (when PDSCH and the CORESET are in different component carriers). If none of configured TCI states for the serving cell of scheduled PDSCH contains 'QCL-TypeD', the UE shall obtain the other QCL assumptions from the indicated TCI states for its scheduled PDSCH irrespective of the time offset between the reception of the DL DCI and the corresponding PDSCH. If a UE configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, for both cases, when tci-PresentInDCI is set to 'enabled' and tci-PresentInDCI is not configured in RRC connected mode, if the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL, the UE may assume that the DM-RS ports of PDSCH associated with a value of CORESETPoolIndex of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest CORESET-ID among CORESETs, which are configured with the same value of CORESETPoolIndex as the PDCCH scheduling that PDSCH, in the latest slot in which one or more CORESETs associated with the same value of CORESETPoolIndex as the PDCCH scheduling that PDSCH within the active BWP of the serving cell are monitored by the UE. If the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL and at least one configured TCI states for the serving cell of scheduled PDSCH contains the 'QCL-TypeD', and at least one TCI codepoint indicates two TCI states, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) associated with the TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states. The UE is not expected to be configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet and at the same time at least one TCI codepoint is mapped to two TCI states.
--------------- Unchanged parts omitted -------------
--------------------------------------- End of Text Proposal ------------------------------------


Proposal 2. When UE is scheduled with different active BWPs through multi-PDCCHs, only one PDCCH is applied and the other PDCCH is dropped.
	------------------------------------------Start of Text Proposal to TS 38.214 v16.1.0----------------------------------
5.1
UE procedure for receiving the physical downlink shared channel

--------------- Unchanged parts omitted -------------
If a UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, the UE may expect to receive multiple PDCCHs scheduling fully/partially/non-overlapped PDSCHs in time and frequency domain. The UE may expect the reception of full/partially-overlapped PDSCHs in time only when PDCCHs that schedule two PDSCHs are associated to different ControlResourceSets having different values of CORESETPoolIndex. For a ControlResourceSet without CORESETPoolIndex, the UE may assume that the ControlResourceSet is assigned with CORESETPoolIndex as 0. When the UE is scheduled with full/partially/non-overlapped PDSCHs in time and frequency domain, the full scheduling information for receiving a PDSCH is indicated and carried only by the corresponding PDCCH, the UE is expected to be scheduled with the same SCS. When UE is scheduled with different active BWPs through multi-PDCCHs, the PDCCH associated to ControlResourceSet having value of CORESETpoolIndex equal to 1 is dropped. When the UE is scheduled with full/partially-overlapped PDSCHs in time and frequency domain, the UE can be scheduled with at most two codewords simultaneously. When PDCCHs that schedule two PDSCHs are associated to different ControlResourceSets having different values of CORESETPoolIndex, the following operations are allowed: 

--------------- Unchanged parts omitted -------------
--------------------------------------- End of Text Proposal ------------------------------------


Proposal 3: For multi-PDCCH based multi-TRP transmission, the default TCI state for aperiodic CSI-RS is assumed as the TCI state of the lowest CORESET ID among the CORESETs with the same CORESETPoolIndex as the PDCCH triggering the CSI-RS.
	------------------------------------------Start of Text Proposal to TS 38.214 v16.1.0----------------------------------
5.2.1.5.1
Aperiodic CSI Reporting/Aperiodic CSI-RS when the triggering PDCCH and the CSI-RS have the same numerology

--------------- Unchanged parts omitted -------------
-
If the scheduling offset between the last symbol of the PDCCH carrying the triggering DCI and the first symbol of the aperiodic CSI-RS resources in a NZP-CSI-RS-ResourceSet configured without higher layer parameter trs-Info is smaller than the UE reported threshold beamSwitchTiming, as defined in [13, TS 38.306], when the reported value is one of the values of {14, 28, 48}, or is smaller than 48 when the reported value of beamSwitchTiming is one of the values of {224, 336}.

-
if there is any other DL signal with an indicated TCI state in the same symbols as the CSI-RS, the UE applies the QCL assumption of the other DL signal also when receiving the aperiodic CSI-RS. The other DL signal refers to PDSCH scheduled with offset larger than or equal to the threshold timeDurationForQCL, as defined in [13, TS 38.306], aperiodic CSI-RS scheduled with offset larger than or equal to the UE reported threshold beamSwitchTiming when the reported value is one of the values {14,28,48}, aperiodic CSI-RS scheduled with offset larger than or equal to 48 when the reported value of beamSwitchTiming is one of the values {224, 336}, periodic CSI-RS, semi-persistent CSI-RS;

-   else, if the UE configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet for the serving cell of the aperiodic CSI-RS, the UE may assume that the aperiodic CSI-RS associated with a value of CORESETPoolIndex of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) used for PDCCH quasi co-location indication of the CORESET associated with a monitored search space with the lowest CORESET-ID among CORESETs, which are configured with the same value of CORESETPoolIndex as the PDCCH scheduling that aperiodic CSI-RS, in the latest slot in which one or more CORESETs associated with the same value of CORESETPoolIndex as the PDCCH scheduling that aperiodic CSI-RS within the active BWP of the serving cell are monitored by the UE.
-
else, when receiving the aperiodic CSI-RS, the UE applies the QCL assumption used for the CORESET associated with a monitored search space with the lowest controlResourceSetId in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored.

--------------- Unchanged parts omitted -------------
--------------------------------------- End of Text Proposal ------------------------------------
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