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In this document, we provide our views on the following issues of multi-TRP operation on PDSCH:
· Type 2 HARQ-ACK DAI for multi-DCI based multi-TRP operation
· In-order description for PDSCH to HARQ
· Default QCL assumption for aperiodic CSI-RS
· Default TCI state for UEs not supporting per CORESETPoolIndex in multi-DCI based multi-TRP operation
· Default TCI state for UEs not supporting two default TCI states in single-DCI based multi-TRP operation
· Ambiguity of number of symbols in TBS determination for TDM Scheme A

Type 2 HARQ-ACK DAI for multi-DCI based multi-TRP operation
At the last meeting, as shown in the yellow highlighted part of the current version of TS 38.213, the definition for C-DAI and T-DAI for M-TRP was updated accordingly. Moreover, for the number of serving cells like[image: ], we still needed to add certain condition for M-TRP as in the green highlighted part. However, there are more places which requires some fix considering the updated definition of C-DAI and T-DAI. 
The current version of TS 38.213 v16.2.0
	9.1.3.1                Type-2 HARQ-ACK codebook in physical uplink control channel
		< Texts are omitted >
A value of the counter downlink assignment indicator (DAI) field in DCI formats denotes the accumulative number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH reception(s) or SPS PDSCH release associated with the DCI formats is present up to the current serving cell and current PDCCH monitoring occasion, first in ascending order of serving cell index and then in ascending order of PDCCH monitoring occasion index , where  . If, for an active DL BWP of a serving cell, the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs, and is provided ACKNACKFeedbackMode = JointFeedback, the value of the counter DAI is in the order of the first CORESETs and then the second CORESETs for a same serving cell index and a same PDCCH monitoring occasion index.
The value of the total DAI, when present [5, TS 38.212], in a DCI format denotes the total number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH reception(s) or SPS PDSCH release associated with DCI formats is present, up to the current PDCCH monitoring occasion  and is updated from PDCCH monitoring occasion to PDCCH monitoring occasion. If, for an active DL BWP of a serving cell, the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs, and is provided ACKNACKFeedbackMode = JointFeedback, the total DAI value counts the {serving cell, PDCCH monitoring occasion}-pair(s) for both the first CORESETs and the second CORESETs.
< Texts are omitted >
If a UE 
-	is provided PDSCH-CodeBlockGroupTransmission for [image: ] serving cells; and
-	is not provided PDSCH-CodeBlockGroupTransmission, for [image: ] serving cells where [image: ]
the UE determines the [image: ] according to the previous pseudo-code with the following modifications
-	[image: ] is used for the determination of a first HARQ-ACK sub-codebook for 
-	SPS PDSCH release, 
-	SPS PDSCH reception, 
-	DCI format 1_1 indicating SCell dormancy, and 
-	for TB-based PDSCH receptions on the [image: ] serving cells and on the [image: ] serving cells,
-	[image: ] is replaced by [image: ] for the determination of a second HARQ-ACK sub-codebook corresponding to the [image: ] serving cells for CBG-based PDSCH receptions, and
-	if, for an active DL BWP of a serving cell, the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs, and is provided ACKNACKFeedbackMode = JointFeedback, the serving cell is counted as two times where the first time corresponds to the first CORESETs and the second time corresponds to the second CORESETs, and
< Texts are omitted >


For example, for the equation of  below, we need to update the condition of [image: ] and [image: ]  because the first bullet only corresponds to [image: ] and S-TRP. [image: ] and M-TRP should be moved to the second bullet. Therefore, we would like to propose the following TP to update this.
Proposal 1: Text proposal 1 is adopted for TS 38.213 v16.2.0.
Text proposal 1 for TS 38.213 v16.2.0
	9.1.3.1                Type-2 HARQ-ACK codebook in physical uplink control channel
< Unchanged parts are omitted >
If a UE is not provided PDSCH-CodeBlockGroupTransmission for each of the [image: ] serving cells, or for PDSCH receptions scheduled by a DCI format that does not support CBG-based PDSCH receptions, or for SPS PDSCH reception, or for SPS PDSCH release, and if [image: ], the UE determines a number of HARQ-ACK information bits [image: ] for obtaining a transmission power for a PUCCH, as described in Clause 7.2.1, as 
	
where 
-	if [image: ] and the UE is not configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, [image: ] is the value of the counter DAI in the last DCI format scheduling PDSCH reception or indicating SPS PDSCH release for any serving cell [image: ] that the UE detects within the [image: ] PDCCH monitoring occasions. ; 
-	if [image: ]otherwise, 
-	if the UE does not detect any DCI format that includes a total DAI field in a last PDCCH monitoring occasion within the [image: ] PDCCH monitoring occasions where the UE detects at least one DCI format scheduling PDSCH reception or indicating SPS PDSCH release for any serving cell [image: ], [image: ] is the value of the counter DAI in a last DCI format the UE detects in the last PDCCH monitoring occasion
-	if the UE detects at least one DCI format that includes a total DAI field in a last PDCCH monitoring occasion within the [image: ] PDCCH monitoring occasions where the UE detects at least one DCI format scheduling PDSCH reception or indicating SPS PDSCH release for any serving cell [image: ], [image: ] is the value of the total DAI in the at least one DCI format that includes a total DAI field
< Unchanged parts are omitted >
If [image: ], the UE also determines [image: ] for obtaining a PUCCH transmission power, as described in Clause 7.2.1, with 
	
where
-	if [image: ] and the UE is not configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, [image: ] is the value of the counter DAI in the last DCI format scheduling CBG-based PDSCH reception for any serving cell [image: ] that the UE detects within the [image: ] PDCCH monitoring occasions 
-	if [image: ]otherwise, [image: ] is the value of the total DAI in the last DCI format scheduling CBG-based PDSCH reception for any serving cell [image: ] that the UE detects within the [image: ] PDCCH monitoring occasions
< Unchanged parts are omitted >




In-order description for PDSCH to HARQ
The following agreement for separate ACK/NACK feedback of multi-PDCCH based multi-TRP/panel transmission was made in the RAN1#96bis. 
	Agreement
For separate ACK/NACK payload/feedback for received PDSCHs where multiple DCIs are used 
· Support TDMed PUCCH transmission within a slot to convey, at least separate ACK/NACK only feedback, with separated HARQ-ACK codebook for two TRPs
· FFS: Details on how this feature is supported in the specifications (for examples, introduction of restrictions and/or further enhancements)
Above applies at least for FR1  



In Rel-15, there is only one PUCCH with HARQ-ACK information in a slot. In Rel-16, two PUCCH transmissions with separate HARQ-ACK information within a slot was allowed for M-DCI M-TRP scheme as in the above agreement. However, in-order description of PDSCH to HARQ in highlighted part of TS 38.214 below is still based on a single PUCCH transmission with HARQ-ACK information within a slot. The reason why we defined in-order description of PDSCH to HARQ in slot level is that several HARQ bits of different PDSCHs can be transmitted in the same PUCCH within a slot. However, current description didn’t consider there could be two HARQ transmissions in one slot. It allows that two PUCCHs with HARQ-ACK information can be in out-of-order in symbol level within a slot. Therefore, symbol level description is required like the case for in-order description of PDCCH to PDSCH because two separate HARQ transmissions can be scheduled in the same slot. Otherwise, the second HARQ processing of the second PDSCH could interrupt the first HARQ processing of the first PDSCH within a slot. 
The current version of TS 38.214 v16.2.0
	5.1       UE procedure for receiving the physical downlink shared channel
	< Texts are omitted >
A UE shall upon detection of a PDCCH with a configured DCI format 1_0, 1_1 or 1_2 decode the corresponding PDSCHs as indicated by that DCI. For any HARQ process ID(s) in a given scheduled cell, the UE is not expected to receive a PDSCH that overlaps in time with another PDSCH. The UE is not expected to receive another PDSCH for a given HARQ process until after the end of the expected transmission of HARQ-ACK for that HARQ process, where the timing is given by Clause 9.2.3 of [6]. In a given scheduled cell, the UE is not expected to receive a first PDSCH in slot i, with the corresponding HARQ-ACK assigned to be transmitted in slot j, and a second PDSCH starting later than the first PDSCH with its corresponding HARQ-ACK assigned to be transmitted in a slot before slot j. For any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start receiving a first PDSCH starting in symbol j by a PDCCH ending in symbol i, the UE is not expected to be scheduled to receive a PDSCH starting earlier than the end of the first PDSCH with a PDCCH that ends later than symbol i. In a given scheduled cell, for any PDSCH corresponding to SI-RNTI, the UE is not expected to decode a re-transmission of an earlier PDSCH with a starting symbol less than N symbols after the last symbol of that PDSCH, where the value of N depends on the PDSCH subcarrier spacing configuration , with N=13 for =0, N=13 for =1, N=20 for =2, and N=24 for =3.
	< Texts are omitted >


Therefore, we would like to propose the following TP to fix this issue for M-DCI M-TRP as follows. This does not change the UE behaviour of Rel-15 because multiple HARQ-ACK transmissions still can be transmitted at the same symbol using the same PUCCH. 
Proposal 2: Text proposal 2 is adopted for TS 38.214 v16.2.0.
Text proposal 2 for TS 38.214 v16.2.0
	5.1       UE procedure for receiving the physical downlink shared channel
< Unchanged parts are omitted >
A UE shall upon detection of a PDCCH with a configured DCI format 1_0, 1_1 or 1_2 decode the corresponding PDSCHs as indicated by that DCI. For any HARQ process ID(s) in a given scheduled cell, the UE is not expected to receive a PDSCH that overlaps in time with another PDSCH. The UE is not expected to receive another PDSCH for a given HARQ process until after the end of the expected transmission of HARQ-ACK for that HARQ process, where the timing is given by Clause 9.2.3 of [6]. In a given scheduled cell, the UE is not expected to receive a first PDSCH in slot i, with the corresponding HARQ-ACK assigned to be transmitted in a first PUCCH or a first PUSCH ending in symbol slot j, and a second PDSCH starting later than the first PDSCH with its corresponding HARQ-ACK assigned to be transmitted in a second PUCCH or a second PUSCH ending earlier than symbol j.slot before slot j. For any two HARQ process IDs in a given scheduled cell, if the UE is scheduled to start receiving a first PDSCH starting in symbol j by a PDCCH ending in symbol i, the UE is not expected to be scheduled to receive a PDSCH starting earlier than the end of the first PDSCH with a PDCCH that ends later than symbol i. In a given scheduled cell, for any PDSCH corresponding to SI-RNTI, the UE is not expected to decode a re-transmission of an earlier PDSCH with a starting symbol less than N symbols after the last symbol of that PDSCH, where the value of N depends on the PDSCH subcarrier spacing configuration , with N=13 for =0, N=13 for =1, N=20 for =2, and N=24 for =3.
< Unchanged parts are omitted >




Default QCL assumption for aperiodic CSI-RS
During the RAN1#100bis-e meeting, the default QCL assumption of aperiodic CSI-RS was discussed but no agreement was drawn in the end. Specifically, the following scenario was considered: 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 min{beamSwitchTiming, 48}.  The considered scenario can be further divided into two cases: with and without known DL signal with indicated TCI state(s) in the same symbols as the CSI-RS. gNB scheduling can always have scheduling offset larger than or equal to min{beamSwitchTiming, 48} to avoid such case. However, Release 15 already specifies a default behavior, so Release 16, as an improved version, is supposed to have a specified default behavior as well.
We first consider the case of single-DCI based multi-TRP operation. The difference from Release 15 is that there can be two indicated TCI states when there is PDSCH with scheduling offset larger than or equal to timeDurationForQCL or two default TCI states otherwise. Since gNB is supposed to have an intended TCI state for CSI measurement and reporting and configuring two TCI states for a CSI-RS resource is not supported in Release 16, it cannot be up to UE implementation to decide how to receive CSI-RS. As discussed in RAN1#100bis-e meeting, there can be two alternatives: Alternative 1 is that the QCL assumption always follows the first indicated or default TCI state. Alternative 2 is that the ‘CSI request’ field of the triggering UL DCI indicates which of the two indicated or default TCI states to use. Comparing with Alternative 1, Alternative 2 is more flexible and incurs almost no extra implementation complexity. Furthermore, Alternative 2 allows to use two TCI states simultaneously by configuring and using two NZP CSI-RS resources at the same time, each associated with one distinct TCI state.
Proposal 3: In single-DCI based multi-TRP operation, when receiving the aperiodic CSI-RS and the scheduling offset between the triggering DCI and the aperiodic CSI-RS is less than min{beamSwitchTiming, 48}, 
· if there is any PDSCH with two indicated TCI states in the same symbols as the CSI-RS, the UE applies the TCI state indicated by the triggering UL DCI, which shall be identical to one of those two TCI states for PDSCH;
· if there is any DL signal with one indicated TCI state in the same symbols as the CSI-RS, the UE applies the QCL assumption of the other DL signal;
· if there is no other DL signal, the UE applies the TCI state indicated by the triggering UL DCI, which shall be identical to one of those two default TCI states for PDSCH.

Next, we consider multi-DCI based multi-TRP operation. We start with the case of known DL signal. Considering two TRPs perform independent scheduling due to non-ideal backhaul, the TCI state of a DL signal from one TRP may not be known by the other TRP triggering aperiodic CSI-RS. Thus, the QCL references should only consider DL signals that can be identified/inferred from the same TRP or are aware by both TRPs. Assuming scheduling of periodic CSI-RS and semi-persistent CSI-RS can be coordinated by two TRPs, the following DL signals can be considered as QCL references:  
1) PDSCH scheduled with offset larger than or equal to the threshold timeDurationForQCL and scheduled by PDCCH with the same CORESETPoolIndex;
2) aperiodic CSI-RS scheduled with offset larger than or equal to min{beamSwitchTiming, 48} and triggered by PDCCH with the same CORESETPoolIndex;
3) semi-persistent CSI-RS;
4) periodic CSI-RS.
In case that the scheduling of semi-persistent CSI-RS cannot be coordinated, the source of TRP can be inferred from the activating PDCCH or the PDCCH scheduling PDSCH containing the activating MAC CE. We note that the current NR design, up to Release 16, does not support UEs to identify the source of periodic CSI-RS, even if transmitted from different TRPs. In the maintenance stage, it is not appropriate to specify UE behaviors for each coordination capability. We suggest to consider a moderate coordination capability for multi-DCI based multi-TRP operation. For other coordination capabilities, gNB can make the scheduling offset larger than or equal to min{beamSwitchTiming, 48} in Release 16 and further improvement can be considered in future releases.
Proposal 4: The default QCL assumption for aperiodic CSI-RS should only consider DL signals that can be identified/inferred from the same TRP or are aware by both TRPs.
For the case without any known DL signal from a same TRP’s perspective, it is preferred to follow the same default UE behavior of receiving PDSCH, i.e., the UE applies the QCL assumption used for the CORESET associated with a monitored search space with the lowest controlResourceSetId among all the CORESETs with the same value of CORESETPoolIndex as the PDCCH triggering the aperiodic CSI-RS, in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored.
Proposal 5: In multi-DCI based multi-TRP operation, when receiving the aperiodic CSI-RS and the scheduling offset between the triggering DCI and the aperiodic CSI-RS is less than min{beamSwitchTiming, 48}, 
· if there is any other DL signal with the same CORESETPoolIndex as the PDCCH triggering the aperiodic CSI-RS, the UE applies the QCL assumption of the other DL signal. The other DL signal refers to PDSCH scheduled with offset larger than or equal to the threshold timeDurationForQCL and aperiodic CSI-RS scheduled with offset larger than or equal to the UE reported threshold min{beamSwitchTiming, 48};
· else if there is semi-persistent CSI-RS or periodic CSI-RS, the UE applies the QCL assumption of the semi-persistent CSI-RS or periodic CSI-RS;
· else, the UE applies the QCL assumption used for the CORESET associated with a monitored search space with the lowest controlResourceSetId among all the CORESETs with the same value of CORESETPoolIndex as the PDCCH triggering the aperiodic CSI-RS, in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored.

Finally, for a UE not supporting two Rx beams, the QCL assumption for aperiodic CSI-RS when there is no other DL signal should follow the Release-15 behavior.
Proposal 6: For single-DCI based multi-TRP operation, if the UE does not support two default TCI states, then the default QCL assumption of aperiodic CSI-RS follows the Release-15 behavior.
Proposal 7: For multi-DCI based multi-TRP operation, if the UE does not support default TCI state for each CORESETPoolIndex, then the default QCL assumption of aperiodic CSI-RS follows the Release-15 behavior.

Default TCI state in multi-DCI based multi-TRP operation
During the RAN1#99 meeting, the following was agreed: 
	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



The above agreement has not been captured in the specification yet and was identified in [1] as Issue #a-15, which should be considered as editorial change. If no new RRC parameter is introduced, then a fallback behavior has to be clearly written in the specification instead of leaving it to UE capability discussion.
Proposal 8: Update TS 38.214 to capture the case where a UE does not support two default TCI states in multi-DCI based multi-TRP operation.

Default TCI state in single-DCI based multi-TRP operation
During the RAN1#99 meeting, the following was agreed: 
	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.



To support the above feature, a UE has to be capable of simultaneously monitoring two default TCI states. For an incapable UE, gNB has two alternatives to avoid this situation: First, no TCI codepoint is mapped to two TCI states. It is undesirable since the incapable UE requires constant MAC CE updates to switch between multi-TRP operation and having default QCL assumption. Second, the scheduling offset is always larger than or equal to the threshold timeDurationForQCL. It is also undesirable since comparing with Release-15 UEs, the incapable UE cannot enjoy low latency provided by having a default QCL assumption. Thus, a default behavior should be specified for a UE incapable of simultaneously monitoring two default TCI states. 
For simplicity, we propose that a UE follows the Release-15 UE behavior if the UE cannot support simultaneously monitoring two default TCI states:
Proposal 9: A Release-16 UE incapable of simultaneously monitoring two default TCI states follows the Release-15 UE behavior for default QCL assumption.
Text proposal 3 for TS 38.214 v16.2.0
	5.1.5	Antenna ports quasi co-location
< Unchanged parts are omitted >
If the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL and at least one of configured TCI states for the serving cell of scheduled PDSCH contains the 'QCL-TypeD', and at least one TCI codepoint indicates two TCI states, 
· subject to the reported UE capability, 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;
· otherwise, 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.
< Unchanged parts are omitted >



Number of symbols in TBS determination
During the RAN1#100e meeting, [4] (see also [1]) raised the issue of TBS determination for TDM Scheme A. Rather than the text proposal in [4], we prefer a unified description by specifying that  is given by the number of symbols  indicated in SLIV of DL DCI, which is also consistent with the current specification for PUSCH.
Proposal 10: For TBS determination of PDSCH,  is specified as the number of symbols  indicated in SLIV of DL DCI.
Text proposal 4 for TS 38.214 v16.2.0
	5.1.3.2 Transport block size determination
< Unchanged parts are omitted >


For the PDSCH assigned by a PDCCH with DCI format 1_0, format 1_1 or format 1_2 with CRC scrambled by C-RNTI, MCS-C-RNTI, TC-RNTI, CS-RNTI, or SI-RNTI, if Table 5.1.3.1-2 is used and , or a table other than Table 5.1.3.1-2 is used and , the UE shall, except if the transport block is disabled in DCI format 1_1, first determine the TBS as specified below:
[bookmark: _GoBack]1)	The UE shall first determine the number of REs (NRE) within the slot. 








[bookmark: _Hlk500489688][bookmark: _Hlk515619163]-	A UE first determines the number of REs allocated for PDSCH within a PRB () by , where is the number of subcarriers in a physical resource block,  is the number of symbols L of the PDSCH allocation within the slot according to Clause 5.1.2.1,  is the number of REs for DM-RS per PRB in the scheduled duration including the overhead of the DM-RS CDM groups without data, as indicated by DCI format 1_1 or format 1_2 or as described for format 1_0 in Clause 5.1.6.2, and  is the overhead configured by higher layer parameter xOverhead in PDSCH-ServingCellConfig. If the xOverhead in PDSCH-ServingCellconfig is not configured (a value from 0, 6, 12, or 18), the  is set to 0. If the PDSCH is scheduled by PDCCH with a CRC scrambled by SI-RNTI, RA-RNTI, MsgB-RNTI or P-RNTI,  is assumed to be 0.
< Unchanged parts are omitted >





Conclusion
The following summarizes the observations and proposals in this contribution.
Proposal 1: Text proposal 1 is adopted for TS 38.213 v16.2.0.
Proposal 2: Text proposal 2 is adopted for TS 38.214 v16.2.0.
Proposal 3: In single-DCI based multi-TRP operation, when receiving the aperiodic CSI-RS and the scheduling offset between the triggering DCI and the aperiodic CSI-RS is less than min{beamSwitchTiming, 48}, 
· if there is any PDSCH with two indicated TCI states in the same symbols as the CSI-RS, the UE applies the TCI state indicated by the triggering UL DCI, which shall be identical to one of those two TCI states for PDSCH;
· if there is any DL signal with one indicated TCI state in the same symbols as the CSI-RS, the UE applies the QCL assumption of the other DL signal;
· if there is no other DL signal, the UE applies the TCI state indicated by the triggering UL DCI, which shall be identical to one of those two default TCI states for PDSCH.
Proposal 4: The default QCL assumption for aperiodic CSI-RS should only consider DL signals that can be identified/inferred from the same TRP or are aware by both TRPs.
Proposal 5: In multi-DCI based multi-TRP operation, when receiving the aperiodic CSI-RS and the scheduling offset between the triggering DCI and the aperiodic CSI-RS is less than min{beamSwitchTiming, 48}, 
· if there is any other DL signal with the same CORESETPoolIndex as the PDCCH triggering the aperiodic CSI-RS, the UE applies the QCL assumption of the other DL signal. The other DL signal refers to PDSCH scheduled with offset larger than or equal to the threshold timeDurationForQCL and aperiodic CSI-RS scheduled with offset larger than or equal to the UE reported threshold min{beamSwitchTiming, 48};
· else if there is semi-persistent CSI-RS or periodic CSI-RS, the UE applies the QCL assumption of the semi-persistent CSI-RS or periodic CSI-RS;
· else, the UE applies the QCL assumption used for the CORESET associated with a monitored search space with the lowest controlResourceSetId among all the CORESETs with the same value of CORESETPoolIndex as the PDCCH triggering the aperiodic CSI-RS, in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored.
Proposal 6: For single-DCI based multi-TRP operation, if the UE does not support two default TCI states, then the default QCL assumption of aperiodic CSI-RS follows the Release-15 behavior.
Proposal 7: For multi-DCI based multi-TRP operation, if the UE does not support default TCI state for each CORESETPoolIndex, then the default QCL assumption of aperiodic CSI-RS follows the Release-15 behavior.
Proposal 8: Update TS 38.214 to capture the case where a UE does not support two default TCI states in multi-DCI based multi-TRP operation.
Proposal 9: A Release-16 UE incapable of simultaneously monitoring two default TCI states follows the Release-15 UE behavior for default QCL assumption.
Proposal 10: For TBS determination of PDSCH,  is specified as the number of symbols  indicated in SLIV of DL DCI.
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Introduction


 


In this document, we provide our views on the following issues of multi


-


TRP operation on PDSCH:


 


•


 


Type 2 HARQ


-


ACK DAI for multi


-


DCI based multi


-


TRP


 


operation


 


•


 


In


-


order description for PDSCH to HARQ


 


•


 


Default QCL assumption for aperiodic CSI


-


RS


 


•


 


Default TCI state 


for UEs not supporting per 


CORESETPoolIndex


 


in multi


-


DCI based 


multi


-


TRP operation


 


•


 


Default TCI state 


for UEs not supporting two default TCI states 


in single


-


DCI based multi


-


TRP operation


 


•


 


Ambiguity of number of symbols in TBS determination for TDM Scheme A


 


 


2


 


T


ype 2 HARQ


-


ACK DAI for multi


-


DCI based multi


-


TRP 


operation


 


At the last meeting


, 


as shown in the yellow highlighted part of the current version of TS 38.213, 


the definition 


for


 


C


-


DAI and 


T


-


DAI for M


-


TRP was updated


 


accordingly


. Moreover, for the number of serving cells like


, we still needed to add 


certain condition for M


-


TRP as in the green highlighted part. However, there are more


 


places which requires some fix 


considering the updated def


inition of C


-


DAI and T


-


DAI. 


 


The current version of TS 38.213 v16.2.0


 


9.1.3.1


                


Type


-


2 HARQ


-


ACK codebook in physical uplink control channel


 


 


 


< Texts are omitted >


 


A value of the 


counter 


d


ownlink 


a


ssignment 


i


ndicator (DAI)


 


field in DCI formats denotes the accumulative number of 


{serving cell, 


PDCCH monitoring occasion


}


-


pair(s) in which 


PDSCH reception(


s


)


 


or SPS PDSCH release 


associated with 


the DCI formats


 


is present


 


up to


 


the 


current


 


serving cell and 


current


 


PDCCH monitori


ng occasion


, first in 


ascending


 


order 


of serving cell index and then in 


ascending


 


order of 


PDCCH monitoring occasion index


 


??


, where 


??


 


0


=


??


<


??


. 


If, for 


an active DL BWP of a serving cell, the UE is not provided 


CORESETPoolIndex


 


or is provided 


CORESETPoolI


ndex


 


with 


value 0 for one or more first CORESETs and is provided 


CORESETPoolIndex


 


with value 1 for one or more second 


CORESETs, and is provided 


ACKNACKFeedbackMode = JointFeedback


, the value of the counter DAI is in the order of 


the first CORESETs and then


 


the second CORESETs for a same serving cell index and a same PDCCH monitoring occasion 


index.


 


T


he value of the total DAI


, when present [5, TS 38.212],


 


in 


a DCI format


 


denotes the 


total


 


number of 


{serving cell, 


PDCCH 


monitoring occasion


}


-


pair(s) in which P


DSCH 


reception


(s)


 


or SPS PDSCH release


 


associated with 


DCI formats 


is present, 


up to the 


current


 


PDCCH monitoring occasion


 


??


 


and is updated from 


PDCCH monitoring occasion


 


to 


PDCCH monitoring 


occasion


. 


If, for an active DL BWP of a serving cell, the UE is not provided 


CORESETPoolIndex


 


or is provided 


CORESETPoolIndex


 


with value 0 for one or more first CORESETs and is provided 


CORESETPoolIndex


 


with value 1 for 


DL


cells


N
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