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1	Introduction
In this contribution, we summarize our input to the maintenance discussions for CRs [1-2] on multi-TRP operation supported in Rel-16.  
[bookmark: _Toc415085486][bookmark: _Toc503902285]2	Discussion
Remaining issues [3] under multi-DCI based multi-TRP and single DCI based multi-TRP are discussed as follows. 
2.1 Issues for Multi-DCI based Multi-TRP Operation 
2.1.1 Initial/retransmission of the same TB 
In RAN1 100bis e-meeting, there was a proposal on the PDCCH used to schedule initial and retransmission of the same TB in multi-DCI based M-TRP system, where the initial transmission and retransmission of a TB are associated to the ControlResourceSets having the same value of CORESETPoolIndex. However, such a restriction may limit the possible use of the multi-TRP in blockage scenarios, where if the TRP1 cannot reschedule the same TB, it is natural that retransmission is still allowed via TRP2. Therefore, we suggest not to have such a restriction as that is not essential for multi-DCI based multi-TRP operation. Network implementations can handle any possible concerns on HARQ processes used by TRPs or HARQ-ACK codebooks. 
Proposal 1: In multi-DCI multi-TRP operation, restricting the initial transmission and retransmission of a TB to the same TRP (associated with the same CORESETPoolIndex) is not required. 
2.1.2 Default HARQ-ACK feedback mode 

RAN1 had some discussion before on default HARQ-ACK feedback mode for multi-DCI based multi-TRP if the ackNackFeedbackMode-r16 is not configured. In Rel-16, ackNackFeedbackMode-r16 can have both joint and separate feedback modes. In RAN1 #100bis e-meeting, it was agreed to have two FGs for joint and separate HARQ feedback modes, and not all UEs may support intra-slot HARQ-ACK. Therefore, it makes sense that if the RRC parameter ackNackFeedbackMode-r16 is not configured, the behaviour follows Rel-15, which is mainly that the gNB makes sure that HARQ-ACKs are separate by proper K1 values (inter-slot HARQ-ACK). 

Proposal 2: For the case when RRC parameter ackNackFeedbackMode-r16 is not provided, additional specification support is not required. The feedback mode is inter-slot TDM HARQ feedback (Rel-15). 
2.1.3 [bookmark: _Hlk40442320]Determine the default QCL for AP CSI-RS
Regardless of the extensive effort spent on the topic of default QCL for AP CSI-RS, RAN1 could not converge on a proposal during the last RAN1 meeting. We use the following version that distributed in e-meeting to discuss this issue further.  
For Issue#a-6: In multi-DCI based M-TRP, for an AP CSI-RS with scheduling offset AP CSI-RS less than beamSwitchTiming, to determine the behavior of default TCI state, the following cases shall be considered:
· Case 1: If there is PDSCH(s)any other known DL signal(s) with an indicated TCI state in the same symbol as the AP CSI-RS:
· Case 1-1: If there is one PDSCH other known DL signal with indicated TCI state in the same symbol as the AP CSI-RS and the PDSCH other DL signal is associated with a different CORESETPoolindex values from that of as the PDCCH triggering the AP CSI-RS,
· Case 1-2: If there is one PDSCH other known DL signal with an indicated TCI state in the same symbol as the AP CSI-RS and the PDSCH other DL signal is associated with the same CORESETPoolIndex value as that of the PDCCH triggering the AP CSI-RS 
· Case 1-3 If there are two PDSCHs other DL signals associated with two different CORESETPoolIndex values with indicated TCI state in the same symbol as the AP CSI-RS
· Case 2: if there is not any other known DL signal with an indicated TCI state in the same symbol as the AP CSI-RS:
· Of course, the above feature (if we can conclude eventually) only applies to the UE who supports the feature of default QCL assumption per CORESETPoolIndex. If a UE supports the feature of default QCL assumption per CORESETPoolIndex, Rel-15 behaviour is followed.

Even though the discussion is categorized into multiple cases, the behaviour of the UE can be simplified without separately defining solutions for each case. For Case 1-2 and Case 1-3, there is always PDSCH transmitted from same TRP that of the PDCCH triggering the AP CSI-RS. In such cases, it is reasonable that the default QCL assumption follows QCL assumption of the PDSCH from the same TRP. On the other hand, Case 2 shall refer to the case where there is no known PDSCH transmission from the same TRP, and we shall not extend the discussion outside the PDSCH transmission. In such cases, Case 1-1 and Case 2 becomes somewhat equivalent, where there is no PDSCH from the same TRP that the PDCCH trigger the AP CSI-RS. This can simply use the Rel-16 multi-TRP default QCL assumption, where the UE applies the QCL assumption used for the CORESET associated with a monitored search space with the lowest ID among all the CORESETs with the same value of CORESETPoolIndex. 
Proposal 3: In multi-DCI based M-TRP, for an AP CSI-RS with scheduling offset AP CSI-RS less than beamSwitchTiming, the following behaviour of default TCI state can be applied, 
· When there is one or two PDSCH(s) with an indicated TCI state in the same symbols as the AP CSI-RS, 
· If there is a PDSCH associated with the same CORESETPoolIndex value as that of the PDCCH triggering the AP CSI-RS, the UE applies the QCL assumption of that PDSCH when receiving the AP CSI-RS.
· If there is no PDSCH associated with the same CORESETPoolIndex value as that of the PDCCH triggering the AP CSI-RS, the UE applies the QCL assumption used for the CORESET associated with a monitored search space with the lowest ID among all the CORESETs with the same value of CORESETPoolIndex as the PDCCH triggering the AP CSI-RS, in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored.
· The above may be only applicable when the UE supports the feature of default QCL assumption per CORESETPoolIndex. 
· Note: If the UE does not support the feature of default QCL assumption per CORESETPoolIndex, Rel-15 behaviour is reused regardless of CORESETPoolIndex
· TP provided in Annex I.
2.1.4 Uplink power control issues 
There was some discussion on issues of uplink control on PUSCH and/or PUCCH in multi-DCI based M-TRP, and the proposals from the FL were as follows, 
Proposal #a-7-1: In multi-DCI based M-TRP, the uplink power control on PUCCH and PUSCH:
· Alt1: the closed loop power control is independent between PUSCH or PUCCH associated with different CORESETPoolIndex values regardless of the configured close loop index.
· Alt2:  the PUSCH/PUCCH associated with different CORESET-poolIndex are configured with different/separate closed-loop power control process index
Proposal #a-7-2: Support TRP-specific pathloss RS and clarify the default TRP-specific pathloss RS for PUSCH and PUCCH.
Proposal #a-7-3: TPC command in DCI format 2_2 only applied to PUCCH resource associated with the same TRP

The primary use case mentioned for having independent power control was for the multi-DCI based multi-TRP PUCCH transmission as it uses one or two PUCCH resources in the same slot targeting different TRP. Some companies believe that it is not reasonable to use one set of the power control parameter for all PUCCH resources targeting different TRPs. They were mainly suggesting independent power control, including the open-loop power control parameters and TPC command for different PUCCH resource for different TRPs to cope with the different channel conditions.
Even though the FL proposal 7-1 suggests an option of introducing CORESETPoolIndex specific power control, that may introduce some impact to the existing signaling structure. Thus, at least for Release-16, it is reasonable to solve the problem within the existing framework. For example, a network can use the closed-loop power control process index for power control of multiple TRPs. The limitation of the number of indexes (0 or 1) can be considered later to increase the size in the upcoming releases.  
On the second proposal, Rel-15 can support up to 4 pathloss reference RSs, and one or more RSs can be used for one TRP by without TRP specific specification. The extension of the maximum number can be discussed in the future release, as well.
Though Proposal 7-3 can be an easy update without introducing any update for the DCI format, an additional specification such as alt 1 in the proposal 7-1 shall be supported. Thus, at least for Rel-16, we are preferring maintaining “existing framework” without introducing new specification. 
[bookmark: _Hlk40476806]Proposal 4: For multi-DCI multi-TRP operation, no further specification support is introduced for PUSCH and PUCCH power control in Rel-16. 
2.1.5 Active BWP operation 
Several companies discussed on the issue of the active BWP and BWP switch in multi-PDCCH based transmission is not specified yet. RAN1 had an agreement text that “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” and “The number of active BWPs for a UE is 1 per CC if UE receives multiple PDSCH on same symbol, the PDSCH shall be in same BWP”. The issue was that the current specification does not capture that accurately. 
It is not clear why the additional text is needed in RAN1 spec as multi-DCI based multi-TRP configuration itself done within one BWP configuration. Basically, all related signaling depends on the operating BWP. Therefore, we do not see any use of further clarifying this in 38.214. 
Proposal 5: No additional specification support is required to handle active BWP and BWP switch in multi-PDCCH based multi-TRP operation. 
2.1.6 CSI/SR UCI overlapping with HARQ-ACK PUCCH /PUSCH of two different TRPs
Several companies discussed the issue of overlapping UL transmission, for example, CSI or SR in PUCCH might overlap with two PUCCHs that are sent to different TRPs.  This issue was already solved by a previous agreement, thus, not required to consider this as an open issue. 
Agreement
For multi-PDCCH based multi-TRP/panel transmission, when separated ACK/NACK feedback is enabled, 
· PUCCH/PUSCH collision between different TRPs can be avoided by implementation and UE doesn’t expect overlapping PUCCHs/PUSCHs transmission toward different TRPs. For PUCCH/PUSCH transmission toward the same TRP, Rel-15 multiplexing rules apply. 

Some companies argued that CSI or SR in PUCCH might not be associated with any TRP index. Thus, the handling should be specified, which is different from our understanding, and the same principle in the above agreement should be valid there. We have the following proposal to finish the discussion. 
Proposal 6: The case PUCCH used for CSI or SR is overlapping with other PUCCH/PUSCH transmissions which are associated with a CORESETPoolIndex, is avoided by both network and UE implementation. No additional specification impact in Rel-16. 

2.1.7 Separate HARQ-ACK feedback within sub-slot
RAN1 agreed on the following on TDMed PUCCH transmission for HARQ-ACK, 
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 
RAN1 specification capture this already by, “If a UE is provided ACKNACKFeedbackMode = SeparateFeedback, the UE may transmit up to two PUCCHs with HARQ-ACK information in different symbols within a slot”. However, there were some concerns that the UE shall not consider this with the sub-slot based HARQ-ACK feedback mode (supported in Rel-16 eURLLC), and not do TDMed PUCCH transmission within a sub-slot. As some other companies interpret that the separate HARQ-ACK is supported for sub-slot, RAN1 should have the clarification that intension was not to have TDMed PUCCH transmission within a sub-slot. 

Proposal 7: When the separate HARQ-ACK feedback mode is configured, the UE is allowed to transmit to TDMed PUCCH within a slot, not within a sub-slot. 
· TP provided in Annex I.

2.1.8 PDCCH monitoring priority with QCL-Type D 
The following text in 38.213 restricts the monitoring of the PDCCH from two TRPs (with QCL-Type D) when there are overlapping monitoring occasions. And the rule applies across all CORESETs (regardless of CORESETPoolIndex).  
If a UE 
-	is configured for single cell operation or for operation with carrier aggregation in a same frequency band, and
-	monitors PDCCH candidates in overlapping PDCCH monitoring occasions in multiple CORESETs that have same or different QCL-TypeD properties on active DL BWP(s) of one or more cells
the UE monitors PDCCHs only in a CORESET, and in any other CORESET from the multiple CORESETs having same QCL-TypeD properties as the CORESET, on the active DL BWP of a cell from the one or more cells
For multi-DCI based multi-TRP, the UE may need to monitor PDCCH candidates in overlapping PDCCH monitoring occasions in multiple CORESETs that have different QCL-TypeD properties. Otherwise, the usefulness of multi-DCI based multi-TRP in non-ideal FR2 scenarios become somewhat restricted. On the other band, this may be only applicable for the UEs capable of reception of two different QCL-TypeD. Considering the importance of this issue, we have the following proposal. 
Proposal 8: For a UE capable reception of two different QCL-TypeD, the PDCCH monitoring priority rule based QCL-TypeD apply within CORESETs with the same CORESETPoolIndex.
· TP provided in Annex I

2.1.9 Radio link monitoring in multi-DCI based M-TRP
There was a proposal in RAN1 #100bis meeting that the UE only needs to monitor the CORESET(s) with CORESETPoolIndex configured to be value 0 when it comes to RLM. From our perspective, this is not essential in Rel-16, but rather an optimization that could further be discussed in Rel-17. Also, gNB implementation can always configure the RadioLinkMonitoringRS as they like, for example, RLM across TRPs or with the primary TRP can already be supported. 
The only issue comes when the UE is not provided with RadioLinkMonitoringRS, where the UE decides the RLM RS based on the RS provided for the active TCI state for PDCCH reception. For that, we think some new behaviour can be defined as suggested by some other companies, but in the next release. 
Proposal 9: No additional specification support is required in Rel-16 to handle radio link monitoring in multi-DCI based multi-TRP operation.
2.1.10 Default spatial setting for PUCCH in multi-DCI based M-TRP
There was a proposal to specify the default spatial setting for PUCCH in multi-DCI based M-TRP system when spatial relation info is not configured to the PUCCH. The exact proposal was the following, 
Proposal: For multi-TRP case, when PUCCH resources not configured with spatial information, the default information is TCI state/QCL assumption of CORESET with lowest ID among CORESETs with the same value of CORESETPoolIndex as PUCCH resources.
Similar to some other issues we addressed before, this is something “nice to have” but not critical in Rel-16 multi-DCI based multi-TRP, as UE can always rely on configuring the PUCCH resources with spatial information. Additionally, as there is no association between PUCCH resource and CORESETPoolIndex, so the above proposal cannot be supported without the introduction of additional configurations.  
Proposal 10: No additional specification support is required in Rel-16 to handle the case when PUCCH resource is not provided with spatial relation configuration in multi-DCI based multi-TRP operation. 

2.1.11 Support receiving more than one SPS PDSCH in multi-DCI based M-TRP
The issue of not supporting SPS PDSCH in the multi-DCI based M-TRP has not discussed before or identified as an essential feature for multi-DCI based multi-TRP. Some companies suggested that in Rel. 16 eURLLC support multiple SPS configurations. The following is defined for Rel-15 when receiving more than one SPS PDSCHs. For eURLLC multiple SPS PDSCHs, we do not think that overlapping rule shall be different (however, this is not in a MIMO discussion).  
If more than one PDSCH on a serving cell each without a corresponding PDCCH transmission are partially or fully overlapping in time, a UE is not required to receive a PDSCH among these PDSCHs other than one with the lowest configured sps-ConfigIndex.
To define different behaviour for the multi-DCI baed multi-TRP operation, RAN1 may need to further work on how the multiple SPS PDSCH is mapped to CORESETPoolIndex, how to apply scrambling sequences, any changes on HARQ-ACK codebooks, and so on. We do not think Rel-16 has time for any of these. 
[bookmark: _Hlk40476909]Proposal 11: In multi-DCI based M-TRP, additional enhancements on supporting SPS PDSCH is not supported in Rel-16.  

2.2 Issues for Single DCI based Multi-TRP Operation
2.2.1 Selection of URLLC schemes
This issue was also mentioned when replying to RAN2 LS during the last e-meeting. As Rel-16 multi-TRP techniques for URLLC supports different schemes, exact schemes to be supported are configured and/or indicated based on the RRC configuration and parameters used in the DCI. RAN1 #99 agreed on the following to further clarification of the supported schemes. 

Agreement
Following TCI state and joint schemes are supported
	
	  TCI states
	CDM groups
	URLLCRepNum
	URLLCSchemeEnabler
	UE Behavior 

	0 (in spec draft)
	1
	>=1
	Not applicable
	Not applicable
	Rel 15 

	A (one scheme)
	1
	1
	Condition 1
	Configured or not configured 
	"Scheme 4" with repetition from the same TRP
Limitations agreed for Scheme 4 apply

	A’ (one scheme)
	1
	>=1
	Condition 2
	Not configured 
	Rel 15 

	B (in spec draft)
	2
	1
	Condition 1
	Not configured 
	Scheme 4

	C (in spec draft)
	2
	2
	Condition 2
	Not configured 
	1a/NCJT

	E (in spec draft)
	2
	2
	Condition 4
	Not configured 
	1a/NCJT

	F (in spec draft)
	2
	1
	Condition 4
	Configured 
	Scheme 2a/2b/3

	D’’ (one scheme)
	2
	2
	Condition 4
	Configured 
	1a/NCJT

	G’ (one scheme)
	1
	>=1
	Condition 2
	Configured 
	Rel 15 

	G (one scheme)
	1
	>=1
	Condition 4
	Configured 
	Rel 15 


Note:
· Condition 1: indicates at least one entry in pdsch-TimeDomainAllocationList containing URLLCRepNum (>1) in TDRA by DCI
· Condition 2: indicates one entry in pdsch-TimeDomainAllocationList having no URLLCRepNum by DCI, but at least one entry having URLLCRepNum
· Condition 4: None of entry in TDRA contains URLLCRepNum


However, there were certain questions on dynamic switching between Schemes 2a/2b/3 and Scheme 4 that discussed during the Rel-16 CR review stages, and further clarifications may be useful to understand the options.  

Yellow highlight in the above agreement shows Scenario F, and it says that captured combination is from the spec draft (‘in spec draft”). However, that is not fully accurate as there was nothing about condition 4 in the spec draft (CR after RAN1 #98).  On the other hand, we think it is reasonable to support switching between Schemes 2a/2b/3 and Scheme 4 considering the different benefits that different schemes provide, and it may be already the interpretation in the spec draft. As some other companies think that is not the correct interpretation, it would be good to clarify this further in the specs. 

Proposal 12: For single DCI based multi-TRP URLLC schemes, use of Scheme 2a/2b/3 and Scheme 4 is not correctly captured in 38.214, and we suggest further allowing dynamic switching between Scheme 2a/2b/3 and Scheme 4. 
· TP provided in Annex II.

2.2.2 [bookmark: _Hlk40347223]Determine default QCL for AP CSI-RS in single-DCI based M-TRP
Similar to the situation in multi-DCI based multi-TRP AP CSI-RS discussion, regardless of the extensive time spent on the topic of default QCL for AP CSI-RS, RAN1 could not converge on a proposal during last RAN1 meeting. We use the following version that distributed in e-meeting to further discussing this issue.  
Updated proposal 1: for AP CSI-RS in single-DCI based M-TRP system, when the scheduling offset AP CSI-RS is less than beamSwitchTiming
-          If there is any other DL signal in the same symbols as AP CSI-RS, the UE applies QCL assumption of the other signal to receive the AP CSI-RS.
o   When other DL signal refers to PDSCH scheduled with two TCI states (with the offset larger than or equal to the threshold timeDurationForQCL), the UE applies first QCL assumption of the other signal to receive the AP CSI-RS.
-          If there is no known DL signal in the symbols of AP CSI-RS:
o   Alt.1: The UE applies the first one of default TCI-states for PDSCH, i.e., the two TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states, when receiving the aperiodic CSI-RS.
o    Alt.2: The UE applies the TCI state of the AP CSI-RS when receiving the aperiodic CSI-RS, if the indicated TCI state is identical to one of those two default PDSCH TCI-states. Otherwise, the UE applies the first one of those two default PDSCH TCI-states when receiving the aperiodic CSI-RS.

In single DCI based multi-TRP, the cases are not the same as in multi-DCI as only one PDSCH (not two PDSCH as in multi DCI) may need to consider as the other known DL signal (when the PDSCH is the known DL signal). Also, there seems to have no issues during the last meeting on agreeing to the first bullet, which discusses “if there is any other DL signal in the same symbols as AP CSI-RS”. When there is no known DL signal, some companies were suggesting to use another behaviour instead of using default QCL assumptions used for single DCI based multi-TRP PDSCH. When the default QCL assumption for PDSCH is used for AP CSI-RS, it allows TRPs the option of using two beams (from two TRPs) and the UE use the same default assumptions to receive PDSCH and AP CSI-RS.

Proposal 13: In single-DCI based M-TRP, for an AP CSI-RS with scheduling offset AP CSI-RS less than beamSwitchTiming, the following behaviour of default TCI state can be applied, 
· When there is known PDSCH with two indicated TCI state in the same symbols as the AP CSI-RS, 
· The UE applies the first QCL assumption of the other signal to receive the AP CSI-RS.
· When there is no known PDSCH in the same symbols as the AP CSI-RS, 
· The UE applies the first one of default TCI-states for PDSCH, i.e., the two TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states, when receiving the AP CSI-RS.
· TP provided in Annex II. 

2.2.3 Default TCI-state for PDSCH of Scheme 3 and Scheme 4

RAN1 #100bis meeting could not finalize a solution for default TCI state for scheme 3 and 4, and should further work on that as the default QCL assumptions on URLLC schemes may play a significant role when supporting low latency scheduling. The following summarizes a version that distributed during the last stage of the email discussion, 

Alt1: The UE use the time offset between the DCI and each n-th PDSCH transmission occasion to determine the TCI-state for n-th PDSCH transmission occasion.
o    If the time offset between the DCI and the n-th PDSCH transmission occasion is less than the threshold, the default TCI state is applied on the reception of n-th PDSCH transmission occasion.
o    If the time offset between the DCI and the n-th PDSCH transmission occasion is greater than or equal to the threshold, the corresponding TCI state indicated in the TCI field is applied on the reception of n-th PDSCH transmission occasion.
  
Alt2: When the time offset between the DCI and the 1st PDSCH transmission occasion is less than the threshold, the two default TCI-states are applied to PDSCH transmission occasions, respectively. The mapping between default TCI states and PDSCH transmission occasions follows the mapping specified in Section 5.1.2.1 in TS 38.214.
 
Alt3: For scheme 3 and 4, rel-15 default TCI state is applied.
 			
As understood during the email discussion, Alt2 had a clear majority, but several companies raised issues. 

One comment was that “one question for clarification, for alt2, does “two default TCI states” indicate the default TCI states in the first transmission occasion or each transmission occasion? Note that the default TCI states may be different in different slots.”. The simple answer would be that default TCI states may not be different from slot to slot in this scenario. How to derive two default TCI states as agreed on RAN1 #99 (see below agreement), and what alternative 2 is suggesting is to consider 2nd (or remaining) transmission occasions (in addition to 1st transmission occasion) based on TCI-states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states which are activated for PDSCH. 

Agreement 
[bookmark: _Hlk25922900][bookmark: _Hlk29995269][bookmark: _Hlk25923978]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 follow 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.

Another comment was that “In fact, we thought that there is no clear use case for two default beams for scheme 3/4 because the main motivation of scheme 3/4 is for the one RX beam”. Scheme 3 and 4 are also defined for the multi-TRP FR2 operation. This argument is not valid given that our focus is multi-TRP operation considering two TCI states, not single TRP operation. Single TRP operation is only agreed as it is possible to use the same framework there. 

Another concern on Alt2 “concern on performance and latency on choosing Alt 2 and compared to another proposal for that”. The idea was not to optimize but finalize the broken pieces of the specification. So, further optimization maybe not essential. 

The last comment used by the FL when declaring no consensus is that “one company mentioned it is less critical for the UE to specify the use of one or two copies received with different TCI states from two different panels and it shall be up to UE implementation to use which copy or copies of the received PDSCH for decoding”. The UE behaviour is not clear at all in the specifications what to apply for the second transmission occasion. This may also be impacting gNBs as the specification is not clear what to use for the second (and remaining) PDSCH transmissions occasion(s).  Therefore, we do think this is only a UE implementation issue.  

Proposal 14: For default TCI-state for PDSCH of Scheme 3 and Scheme 4, when the time offset between the DCI and the 1st PDSCH transmission occasion is less than the threshold, the two default TCI-states are applied to PDSCH transmission occasions, respectively. The mapping between default TCI states and PDSCH transmission occasions follows the mapping specified in Section 5.1.2.1 in TS 38.214. 
· TP provided in Annex II

2.2.4 Default TCI-state for PDSCH in cross-carrier scheduling 
There was an FL proposal during RAN1 #100bis meeting on the default QCL assumptions for when the multi-TRP operation is applicable with cross-carrier scheduling. The proposal was, 
Proposal #b-7: For PDSCH with cross-carrier scheduling in M-TRP system, if the scheduling offset is less than threshold, the default QCL assumption for PDSCH is:
· In multi-DCI based system: QCL is the activated TCI state with the lowest ID applicable to PDSCH corresponding to the CORESETPoolIndex, which is same as the CORESETPoolIndex of PDCCH scheduling that PDSCH in the active BWP of the scheduled cell
· In single-DCI based system: QCL is the TCI states corresponding to the lowest codepoint among codepoints containing two different TCI states of the scheduled cell
The referred agreements are as follows, 
Agreements:
When PDSCH and its scheduling PDCCH are in the different CCs, if the PDCCH-to-PDSCH delay < Threshold-Sched-Offset timeDurationForQCL or if the TCI information is absent from the DCI, the UE obtains its QCL assumption for the scheduled PDSCH from the activated TCI state with the lowest ID applicable to PDSCH in the active BWP of the scheduled cell
Agreement: Adopt a new RRC configuration parameter with which the network selects either Rel-15 or Rel-16 behaviour for the default beam selection
[bookmark: _GoBack]Based on the above agreements, the UE obtains the default QCL assumption for scheduled PDSCH as the lowest ID from the activated TCI states. Even though the FL proposal has something on multi-DCI based multi-TRP, we do not think that is a valid scenario here, as there can not be two DCIs coming from two TRPs in a component carrier, and scheduling multi DCI based multi-TRP on another component carrier. In other words, there is no mapping defined in CC scheduling which TRP is applied in the scheduling. In single DCI based multi-TRP, maybe this is a possibility as there may not be required to have any mapping between TRPs to DCIs coming from another carrier. Even though proposal suggests aligning the QCL assumptions we had single DCI based multi-TRP, that is two TCI states indicated by lowest codepoint, and we do not see any strong need as the scenario of CC scheduling may need different handling anyways. 
Proposal 15: For PDSCH with cross-carrier scheduling, a different default QCL assumption for PDSCH considering multi-TRP operations is not required. 
2.2.5 Type-1 HARQ-ACK codebook determination for Scheme 3
In RAN1 #100bis meeting, there was one issue highlighted on determining Type-1 HARQ-ACK codebook generation for Scheme 3. The problem was related when the TDRA table for Scheme 3 having an entry that corresponding to the second PDSCH transmission occasions. In such cases, the two HARQ-ACK bit locations may be generated, one corresponds to the first PDSCH transmission occasion and another to the second transmission occasion. We also think this is a valid issue and should be corrected. 
Proposal 16: For Type-I HARQ-ACK codebook determination for Scheme 3, the HARQ-ACK bit location in the codebook shall be determined based on the first PDSCH transmission occasion.
· TP provided in Annex II. 

On the other issues identified in the FL summary [3], we think that additional time in Rel-16 not be wasted on discussing them further. 

3	Conclusions
In this contribution, we provide corrections on the Multi-TRP CR on 38.213 and 38.214, and our proposals are as follows,  
Proposal 1: In multi-DCI multi-TRP operation, restricting the initial transmission and retransmission of a TB to the same TRP (associated with the same CORESETPoolIndex) is not required. 
Proposal 2: For the case when RRC parameter ackNackFeedbackMode-r16 is not provided, additional specification support is not required. The feedback mode is inter-slot TDM HARQ feedback (Rel-15). 
Proposal 3: In multi-DCI based M-TRP, for an AP CSI-RS with scheduling offset AP CSI-RS less than beamSwitchTiming, the following behaviour of default TCI state can be applied, 
· When there is one or two PDSCH(s) with an indicated TCI state in the same symbols as the AP CSI-RS, 
· If there is a PDSCH associated with the same CORESETPoolIndex value as that of the PDCCH triggering the AP CSI-RS, the UE applies the QCL assumption of that PDSCH when receiving the AP CSI-RS.
· If there is no PDSCH associated with the same CORESETPoolIndex value as that of the PDCCH triggering the AP CSI-RS, the UE applies the QCL assumption used for the CORESET associated with a monitored search space with the lowest ID among all the CORESETs with the same value of CORESETPoolIndex as the PDCCH triggering the AP CSI-RS, in the latest slot in which one or more CORESETs within the active BWP of the serving cell are monitored.
· The above may be only applicable when the UE supports the feature of default QCL assumption per CORESETPoolIndex. 
· Note: If the UE does not support the feature of default QCL assumption per CORESETPoolIndex, Rel-15 behaviour is reused regardless of CORESETPoolIndex
· TP provided in Annex I.
Proposal 4: For multi-DCI multi-TRP operation, no further specification support is introduced for PUSCH and PUCCH power control in Rel-16. 
Proposal 5: No additional specification support is required to handle active BWP and BWP switch in multi-PDCCH based multi-TRP operation. 
Proposal 6: The case PUCCH used for CSI or SR is overlapping with other PUCCH/PUSCH transmissions which are associated with a CORESETPoolIndex, is avoided by both network and UE implementation. No additional specification impact in Rel-16. 
Proposal 7: When the separate HARQ-ACK feedback mode is configured, the UE is allowed to transmit to TDMed PUCCH within a slot, not within a sub-slot. 
· TP provided in Annex I.

Proposal 8: For a UE capable reception of two different QCL-TypeD, the PDCCH monitoring priority rule based QCL-TypeD apply within CORESETs with the same CORESETPoolIndex.
· TP provided in Annex I
Proposal 9: No additional specification support is required in Rel-16 to handle radio link monitoring in multi-DCI based multi-TRP operation.
Proposal 10: No additional specification support is required in Rel-16 to handle the case when PUCCH resource is not provided with spatial relation configuration in multi-DCI based multi-TRP operation. 
Proposal 11: In multi-DCI based M-TRP, additional enhancements on supporting SPS PDSCH is not supported in Rel-16.  
Proposal 12: For single DCI based multi-TRP URLLC schemes, use of Scheme 2a/2b/3 and Scheme 4 is not correctly captured in 38.214, and we suggest further allowing dynamic switching between Scheme 2a/2b/3 and Scheme 4. 
· TP provided in Annex II.

Proposal 13: In single-DCI based M-TRP, for an AP CSI-RS with scheduling offset AP CSI-RS less than beamSwitchTiming, the following behaviour of default TCI state can be applied, 
· When there is known PDSCH with two indicated TCI state in the same symbols as the AP CSI-RS, 
· The UE applies the first QCL assumption of the other signal to receive the AP CSI-RS.
· When there is no known PDSCH in the same symbols as the AP CSI-RS, 
· The UE applies the first one of default TCI-states for PDSCH, i.e., the two TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states, when receiving the AP CSI-RS.
· TP provided in Annex II. 
Proposal 14: For default TCI-state for PDSCH of Scheme 3 and Scheme 4, when the time offset between the DCI and the 1st PDSCH transmission occasion is less than the threshold, the two default TCI-states are applied to PDSCH transmission occasions, respectively. The mapping between default TCI states and PDSCH transmission occasions follows the mapping specified in Section 5.1.2.1 in TS 38.214. 
· TP provided in Annex II

Proposal 15: For PDSCH with cross-carrier scheduling, a different default QCL assumption for PDSCH considering multi-TRP operations is not required. 
Proposal 16: For Type-I HARQ-ACK codebook determination for Scheme 3, the HARQ-ACK bit location in the codebook shall be determined based on the first PDSCH transmission occasion.
· TP provided in Annex II. 
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Annex I
TP for Proposal 3: Determine the default QCL for AP CSI-RS
	------------------------------------------ Start of Text Proposal to TS 38.214 ----------------------------------
[bookmark: _Toc27299905][bookmark: _Toc20318007][bookmark: _Toc11352117][bookmark: _Toc36645537][bookmark: _Toc29674307][bookmark: _Toc29673314][bookmark: _Toc29673173]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. When the UE configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet and the PDCCH triggering the AP CSI-RS is associated with a CORESETPoolIndex in ControlResourceSet, the other DL signal refers to PDSCH associated with the same CORESETPoolIndex value as that of the PDCCH triggering the AP CSI-RS;-
· 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. When the UE configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet and the PDCCH triggering the AP CSI-RS is associated with a CORESETPoolIndex in ControlResourceSet, the UE applies the QCL assumption used for the CORESET associated with a monitored search space with the lowest ID among all the CORESETs with the same value of CORESETPoolIndex as that of the PDCCH triggering the AP CSI-RS, 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 ------------------------------------




TP for Proposal 7: Separate HARQ-ACK feedback in sub-slot
	-----------------------------------------Start of Text Proposal to TS 38.213----------------------------------
--------------- Unchanged parts omitted -------------
9.2	UCI reporting in physical uplink control channel
UCI types reported in a PUCCH include HARQ-ACK information, SR, LRR, and CSI. UCI bits include HARQ-ACK information bits, if any, SR information bits, if any, LRR information bit, if any, and CSI bits, if any. The HARQ-ACK information bits correspond to a HARQ-ACK codebook as described in Clause 9.1. For the remaining of this clause, any reference to SR is applicable for SR and/or for LRR.
A UE may transmit one or two PUCCHs on a serving cell in different symbols within a slot. When the UE transmits two PUCCHs in a slot and the UE is not provided ACKNACKFeedbackMode = SeparateFeedback, at least one of the two PUCCHs uses PUCCH format 0 or PUCCH format 2.
If a UE is provided ACKNACKFeedbackMode = SeparateFeedback, the UE may transmit up to two PUCCHs with HARQ-ACK information in different symbols within a slot, not within a subslot if the UE provided subslotLength-ForPUCCH.
In Clauses 9.2.3, 9.2.5.1 and 9.2.5.2, a UE assumes 11 CRC bits if a number of respective UCI bits is larger than or equal to 360; otherwise, the UE determines a number of CRC bits based on the number of respective UCI bits as described in [5, TS 38.212].
--------------- Unchanged parts omitted -------------
--------------------------------------- End of Text Proposal ------------------------------------




TP for Proposal 8: PDCCH monitoring priority with QCL-Type D 
	-----------------------------------------Start of Text Proposal to TS 38.213----------------------------------
--------------- Unchanged parts omitted -------------
If a UE 
-	is configured for single cell operation or for operation with carrier aggregation in a same frequency band, and
-	monitors PDCCH candidates in overlapping PDCCH monitoring occasions in multiple CORESETs that have same or different QCL-TypeD properties on active DL BWP(s) of one or more cells, and 
· not configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet,
the UE monitors PDCCHs only in a CORESET, and in any other CORESET from the multiple CORESETs having same QCL-TypeD properties as the CORESET, on the active DL BWP of a cell from the one or more cells 
-	the CORESET corresponds to the CSS set with the lowest index in the cell with the lowest index containing CSS, if any; otherwise, to the USS set with the lowest index in the cell with lowest index
-	the lowest USS set index is determined over all USS sets with at least one PDCCH candidate in overlapping PDCCH monitoring occasions
-	for the purpose of determining the CORESET, a SS/PBCH block is considered to have different QCL-TypeD properties than a CSI-RS 
-	for the purpose of determining the CORESET, a first CSI-RS associated with a SS/PBCH block in a first cell and a second CSI-RS in a second cell that is also associated with the SS/PBCH block are assumed to have same QCL-TypeD properties 
-	the allocation of non-overlapping CCEs and of PDCCH candidates for PDCCH monitoring is according to all search space sets associated with the multiple CORESETs on the active DL BWP(s) of the one or more cells 
 -	the number of active TCI states is determined from the multiple CORESETs 
--------------- Unchanged parts omitted -------------
--------------------------------------- End of Text Proposal ------------------------------------





Annex II
TP for Proposal 12: URLLC Scheme 2a/2b/3 and Scheme 4
	TP to TS 38.214, Sec. 5.1:
--------------- Unchanged parts omitted -------------
When a UE is configured by the higher layer parameter PDSCH-config that indicates at least one entry in pdsch-TimeDomainAllocationList containing RepNumR16 in PDSCH-TimeDomainResourceAllocation, the UE may expect to be indicated with one or two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' together with the DCI field “Time domain resource assignment’ indicating an entry in pdsch-TimeDomainAllocationList  which contain RepNum16 in PDSCH-TimeDomainResourceAllocation and DM-RS port(s) within one CDM group in the DCI field “Antenna Port(s)”. 
-	When two TCI states are indicated in a DCI with ‘Transmission Configuration Indication’ field, the UE may expect to receive multiple slot level PDSCH transmission occasions of the same TB with two TCI states used across multiple PDSCH transmission occasions as defined in Subclause 5.1.2.1. 
-	When one TCI state is indicated in a DCI with ‘Transmission Configuration Indication’ field, the UE may expect to receive multiple slot level PDSCH transmission occasions of the same TB with one TCI state used across multiple PDSCH transmission occasions as defined in Subclause 5.1.2.1. 
When a UE is not indicated with a DCI that DCI field “Time domain resource assignment’ indicating an entry in pdsch-TimeDomainAllocationList  which contain RepNumR16 in PDSCH-TimeDomainResourceAllocation, When a and it UE is configured by higher layer parameter RepSchemeEnabler set to one of ‘FDMSchemeA’, ‘FDMSchemeB’, ‘TDMSchemeA’, if the UE is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' and DM-RS port(s) within one CDM group in the DCI field “Antenna Port(s)”,  
-	When two TCI states are indicated in a DCI and the UE is set to ‘FDMSchemeA’, the UE shall receive a single PDSCH transmission occasion of the TB with each TCI state associated to a non-overlapping frequency domain resource allocation as described in Subclause 5.1.2.3. 
-	When two TCI states are indicated in a DCI and the UE is set to ‘FDMSchemeB’, the UE shall receive two PDSCH transmission occasions of the same TB with each TCI state associated to a PDSCH transmission occasion which has non-overlapping frequency domain resource allocation with respect to the other PDSCH transmission occasion as described in Subclause 5.1.2.3. 
-	When two TCI states are indicated in a DCI and the UE is set to ‘TDMSchemeA’, the UE shall receive two PDSCH transmission occasions of the same TB with each TCI state associated to a PDSCH transmission occasion which has non-overlapping time domain resource allocation with respect to the other PDSCH transmission occasion and both PDSCH transmission occasions shall be received within a given slot as described in Subclause 5.1.2.1. 
When a UE is configured by the higher layer parameter PDSCH-config that indicates at least one entry in pdsch-TimeDomainAllocationList containing RepNumR16 in PDSCH-TimeDomainResourceAllocation, the UE may expect to be indicated with one or two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' together with the DCI field “Time domain resource assignment’ indicating an entry in pdsch-TimeDomainAllocationList  which contain RepNum16 in PDSCH-TimeDomainResourceAllocation and DM-RS port(s) within one CDM group in the DCI field “Antenna Port(s)”. 
-	When two TCI states are indicated in a DCI with ‘Transmission Configuration Indication’ field, the UE may expect to receive multiple slot level PDSCH transmission occasions of the same TB with two TCI states used across multiple PDSCH transmission occasions as defined in Subclause 5.1.2.1. 
-	When one TCI state is indicated in a DCI with ‘Transmission Configuration Indication’ field, the UE may expect to receive multiple slot level PDSCH transmission occasions of the same TB with one TCI state used across multiple PDSCH transmission occasions as defined in Subclause 5.1.2.1. 
When a UE is not indicated with a DCI that DCI field “Time domain resource assignment’ indicating an entry in pdsch-TimeDomainAllocationList  which contain RepNumR16 in PDSCH-TimeDomainResourceAllocation, and it is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication' and DM-RS port(s) within two CDM group in the DCI field “Antenna Port(s)”, the UE may expect to receive a single PDSCH where the association between the DM-RS ports and the TCI states are as defined in Subclause 5.1.6.2. 
When a UE is not indicated with a DCI that DCI field “Time domain resource assignment’ indicating an entry in pdsch-TimeDomainAllocationList  which contain RepNumR16 in PDSCH-TimeDomainResourceAllocation, and it is indicated with one TCI states in a codepoint of the DCI field 'Transmission Configuration Indication', the UE procedure for receiving the PDSCH upon detection of a PDCCH follows Subclause 5.1.  
--------------- Unchanged parts omitted -------------


	TP to TS 38.214, Sec. 5.1.2.1:
--------------- Unchanged parts omitted -------------
When a UE is not indicated with a DCI that DCI field “Time domain resource assignment’ indicating an entry in pdsch-TimeDomainAllocationList  which contain RepNumR16 in PDSCH-TimeDomainResourceAllocation, and it When a UE is configured by the higher layer parameter RepSchemeEnabler set to ‘TDMSchemeA’ and indicated DM-RS port(s) within one CDM group in the DCI field “Antenna Port(s)”, the number of PDSCH transmission occasions is derived by the number of TCI states indicated by the DCI field 'Transmission Configuration Indication' of the scheduling DCI. 
	--------------- Unchanged parts omitted -------------


	TP to TS 38.214, Sec. 5.1.2.3:
--------------- Unchanged parts omitted -------------
For a UE is not indicated with a DCI that DCI field “Time domain resource assignment’ indicating an entry in pdsch-TimeDomainAllocationList  which contain RepNumR16 in PDSCH-TimeDomainResourceAllocation, and it For a UE configured by the higher layer parameter RepSchemeEnabler set to ‘FDMSchemeA’ or ‘FDMSchemeB’, and when the UE is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication and DM-RS port(s) within one CDM group in the DCI field “Antenna Port(s)”, 
--------------- Unchanged parts omitted -------------
For a UE is not indicated with a DCI that DCI field “Time domain resource assignment’ indicating an entry in pdsch-TimeDomainAllocationList  which contain RepNumR16 in PDSCH-TimeDomainResourceAllocation, and it For a UE configured by the higher layer parameter RepSchemeEnabler set to ‘FDMSchemeB’, and when the UE is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication and DM-RS port(s) within one CDM group in the DCI field “Antenna Port(s)”, each PDSCH transmission occasion shall follow the Subclause 7.3.1 of [4, TS 38.211] with the mapping to resource elements determined by the assigned PRBs for corresponding TCI state of the PDSCH transmission occasion, and the UE shall only expect at most two code blocks per PDSCH transmission occasion when a single transmission layer is scheduled and a single code block per PDSCH transmission occasion when two transmission layers are scheduled. For two PDSCH transmission occasions, the redundancy version to be applied is derived according to Table 5.1.2.1-2, where  are applied to the first and second TCI state, respectively.   
--------------- Unchanged parts omitted -------------

	TP to TS 38.214, Sec. 5.1.3.1:
--------------- Unchanged parts omitted -------------
For a UE is not indicated with a DCI that DCI field “Time domain resource assignment’ indicating an entry in pdsch-TimeDomainAllocationList  which contain RepNumR16 in PDSCH-TimeDomainResourceAllocation, and it For a UE configured with FDMSchemeB, and when the UE is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication and DM-RS port(s) within one CDM group in the DCI field “Antenna Port(s)”, the determined modulation order of PDSCH transmission occasion associated with the first TCI state is applied to the PDSCH transmission occasion associated with the second TCI state. 
--------------- Unchanged parts omitted -------------

	TP to TS 38.214, Sec. 5.1.3.2:
--------------- Unchanged parts omitted -------------


For a UE is not indicated with a DCI that DCI field “Time domain resource assignment’ indicating an entry in pdsch-TimeDomainAllocationList  which contain RepNumR16 in PDSCH-TimeDomainResourceAllocation, and it For a UE configured with FDMSchemeB and indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication and DM-RS port(s) within one CDM group in the DCI field “Antenna Port(s)”, the TBS determination follows the steps 1-4 with the following modification in step 1: a UE determines the total number of REs allocated for PDSCH () by , where nPRB is the total number of allocated PRBs corresponding to the first TCI state. and the determined TBS of PDSCH transmission occasion associated with the first TCI state is also applied to the PDSCH transmission occasion associated with the second TCI state.
--------------- Unchanged parts omitted -------------

	TP to TS 38.214, Sec. 5.1.5:
--------------- Unchanged parts omitted -------------
When a UE is not indicated with a DCI that DCI field “Time domain resource assignment’ indicating an entry in pdsch-TimeDomainAllocationList  which contain RepNumR16 in PDSCH-TimeDomainResourceAllocation, and it When a UE configured by the higher layer parameter RepSchemeEnabler set to ‘FDMSchemeA’ or  ‘FDMSchemeB’, and the UE is indicated with two TCI states in a codepoint of the DCI field 'Transmission Configuration Indication and DM-RS port(s) within one CDM group in the DCI field “Antenna Port(s)”, the UE shall receive a single PT-RS port which is associated with the lowest indexed DM-RS antenna port among the DM-RS antenna ports assigned for the PDSCH, a PT-RS frequency density is determined by the number of PRBs associated to each TCI state, and a PT-RS resource element mapping is associated to the allocated PRBs for each TCI state. 
--------------- Unchanged parts omitted -------------



TP for Proposal 13: Determine the default QCL for AP CSI-RS
	------------------------------------------Start of Text Proposal to TS 38.214----------------------------------
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(s) 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. When the other DL signal refers to PDSCH with two indicated TCI states in the same symbol as the CSI-RS, the UE applies the QCL assumption of the first TCI state when receiving the aperiodic CSI-RS.;
· 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. When the UE is indicated with at least one TCI codepoint indicates two TCI states, the UE applies the QCL assumption of the first  TCI state corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states when receiving the aperiodic CSI-RS. 
--------------- Unchanged parts omitted -------------
--------------------------------------- End of Text Proposal ------------------------------------




TP for Proposal 14: Default TCI states for scheme 3/4
	------------------------------------------Start of Text Proposal to TS 38.214----------------------------------
[bookmark: _Toc11352096][bookmark: _Toc20317986][bookmark: _Toc27299884][bookmark: _Toc29673149][bookmark: _Toc29673290][bookmark: _Toc29674283]5.1.5	Antenna ports quasi co-location
--------------- Unchanged parts omitted -------------
[bookmark: _Hlk498002628][bookmark: _Hlk500790716][bookmark: _Hlk26289978] 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 or the first PDSCH transmission occasion or all PDSCH transmission occasions 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 or all PDSCH transmission occasions 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. When there are multiple PDSCH transmission occasions, the mapping of the TCI states to corresponding PDSCH transmission occasion is determined according to clause 5.1.2.1 by replacing the indicated TCI states with the TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states. 
--------------- Unchanged parts omitted -------------
--------------------------------------- End of Text Proposal ------------------------------------




TP for Proposal 16: Type-1 HARQ-ACK codebook for Scheme 3
	------------------------------------------Start of Text Proposal to TS 38.213----------------------------------
[bookmark: _Ref505248562][bookmark: _Toc12021470][bookmark: _Toc20311582][bookmark: _Toc26719407][bookmark: _Toc29894840][bookmark: _Toc29899139][bookmark: _Toc29899557][bookmark: _Toc29917294][bookmark: _Toc36498168]9.1.2.1	Type-1 HARQ-ACK codebook in physical uplink control channel
--------------- Unchanged parts omitted -------------
For the set of slot timing values [image: ], the UE determines a set of [image: ] occasions for candidate PDSCH receptions or SPS PDSCH releases according to the following pseudo-code. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to a single SPS PDSCH release is same as for a corresponding SPS PDSCH reception. A location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to multiple SPS PDSCH releases by a single DCI format is same as for a corresponding SPS PDSCH reception with the lowest SPS configuration index among the multiple SPS PDSCH releases. When two TCI states are indicated in a DCI and the UE is set to ‘TDMSchemeA’, a location in the Type-1 HARQ-ACK codebook for HARQ-ACK information corresponding to two PDSCH transmission occasions is same as for the first PDSCH transmission occasion. 
--------------- Unchanged parts omitted -------------
--------------------------------------- End of Text Proposal ------------------------------------
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