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Introduction
In Rel-16, MTRP including single-DCI based and Multi-DCI based schemes has been introduced to provide better performance and reliability. The initial versions of specifications for MTRP have been approved. In this contribution, we provide our views on some remaining issues. 

Default TCI of AP CSI-RS in MTRP
In Rel-15, Default TCI state is used to define UE behavior including buffering and processing (channel estimation) . However, in Rel-16, the number of TCI states for buffering may not be the same as for processing. To make spec clearer, We can assume two TCI states are always used to buffer if UE supports Rel-16 default beam capability. But it is unnecessary to mention two TCI states for buffering AP CSI-RS in the spec. Then, the only remaining issue is how to 'process' from spec perspective. 
Default TCI of AP CSI-RS for Multi-DCI
For multi-DCI based MTRP, CORESETPoolIndex is used to distinguish different TRPs. The main scenario is non-ideal backhaul between two coordinated TRPs. The scheduling by DCIs with different CORESETPoolIndex values are usually independent including aperiodic CSI-RS triggering. Therefore, in the case when the slot offset between PDCCH and the triggered CSI-RS is smaller than the threshold, the basic principle should be that default TCI state of AP CSI-RS follows Rel-15 behavior in the respective TRP.
Specially, when there is any other DL signal in the same symbol as the AP CSI-RS, if other signal is associated with the same CORESETPoolIndex as the AP CSI-RS, the UE applies the TCI-state of the other signal when receiving the AP CSI-RS. Since semi-persistent and periodic CSI-RS are not associated with any CORSETPoolIndex, the same rule can be reused to align with Rel-15 behavior.
For all other cases, the default TCI state of AP CSI-RS can follow Rel-15 behavior in the respective TRP.

Proposal 1: In multi-DCI based M-TRP, when the scheduling offset AP CSI-RS is less than beamSwitchTiming:
· If there is any other DL signal with an indicated TCI state in the same symbol as the AP CSI-RS, and the other signal  is associated with the same CORESETPoolIndex as the AP CSI-RS or is a semi-persistent or periodic CSI-RS
·  The UE applies the QCL assumption of the other DL signal when receiving the AP CSI-RS
· Otherwise, 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 associated with the same CORESETPoolIndex as the PDCCH triggering the AP CSI-RS within the active BWP of the serving cell are monitored

Default TCI of AP CSI-RS for Single-DCI
In the current 38.214, for single-DCI based MTRP, if the offset between PDCCH and the corresponding PDSCH is less than the threshold and  at least one TCI codepoint contains two TCI states, the default TCI states of PDSCH are the TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states.
However, for AP CSI-RS, the default TCI state is still unclear. Since two TCI states were not agreed for one CSI-RS resources in Rel-16, it is natural to select one of PDSCH default TCI states, e.g. the first one for AP CSI-RS. Especially, if the time offsets of both AP CSI-RS and PDSCH are smaller than the threshold, UE can still use at most two beams to receive both PDSCH and AP CSI-RS as shown in Figure 2.2-1.  Otherwise, if the default TCI state of CSI-RS is different from default TCI states of PDSCH, UE needs to support 3 beams for receiving both PDSCH and CSI-RS simultaneously, which cause unaffordable UE complexity. 
[image: ]
Figure 2.2-1 UE has two receive beams 
Observation 1: For Single-DCI, default TCI state of AP CSI-RS should be the subset of default TCI states of PDSCH.

Some argument was raised in RAN1#100bis-e meeting that two TCI states can be always used for AP CSI-RS. However, although buffering with two beams has no problem, UE needs to select one TCI state for CSI measurement. Otherwise, gNB cannot get CSI feedback for single beam based transmission. If gNB only transmits one beam, but UE estimates QCL assumptions, e.g. Doppler parameters based on two TCI states, the performance will be degraded obviously. Here we provide some simulation results as in Figure 2.2-2.
In the simulation, +700 and -700 Hz frequency offsets are assumed for two TRPs. Single beam is used for CSI-RS and PDSCH transmission. For blue curve, two TRS from TRP1 and TRP2 are used to estimate Doppler shift at UE side. For red curve, the correct TRS is used to estimate Doppler shift. As we can see, the performance degradation is obvious if UE estimates Doppler shift based on incorrect TRS. 
[image: IMG_256]
Figure 2.2-2 Performance comparison between correct and incorrect TCI states 
Observation 2: For Single-DCI, performance loss is caused if the number of configured TCI states mismatches the real used one.

In RAN1#100bis-e meeting, the following proposal was suggested and supported by majorities as shown in proposal 2. From our view, it is reasonable to be agreed.
Proposal 2: 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    If the indicated TCI state for the AP-CSI-RS is the same with one of the default TCI-states for PDSCH, the UE applies the TCI state indicated by the DCI;
o    Otherwise, the UE apply 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.

Default TCI of PDSCH for single-DCI based MTRP
For single-DCI based multi-TRP, multiple schemes are supported including SDM, FDM scheme 2a, FDM scheme 2b, TDM scheme 3 and TDM scheme 4.  For flexibility, dynamic switching among single-TRP transmission, SDM and one of scheme 2a/2b/3/4 is supported, which is based on the number of indicated TCI states, the number of DMRS CDM groups and RRC signaling. For each scheme, the mapping among indicated TCI state(s), allocated time/frequency domain resources and DMRS port(s) are clearly described in the current 38.214[1] if the offset between PDCCH and the corresponding PDSCH is larger than the threshold. 
In the case when the offset between PDCCH and the corresponding PDSCH is less than the threshold, two default TCI states are assumed for buffering if at least one TCI codepoint indicates two TCI states. However, it is still unclear for the mapping among the default TCI states, DMRS ports and the allocated time/frequency resources. For instance, it is unclear which one of default TCI states maps to the first PDSCH occasion for TDM scheme 3, which one of default TCI states maps to the first DMRS CDM group for SDM, and which one of default TCI states maps to the first half frequency resources for FDM scheme 2a or 2b. 
If the TCI codepoint indicates two TCI states, one of SDM, FDM scheme 2a, FDM scheme 2b, TDM scheme 3 and TDM scheme 4 may be scheduled. In this case, two indicated TCI states can be replaced by the two default TCI states. The mapping among the default TCI states, DMRS ports and the allocated time/frequency resources can follow the case when the offset between PDCCH and the corresponding PDSCH is larger than the threshold.
If the TCI codepoint indicates only one TCI state, single-TRP or TDM scheme 4 may be scheduled. In this case, the indicated TCI state can be replaced by one of two default TCI states, e.g. the first one. The mapping among the first one of default TCI states, DMRS ports and the allocated time/frequency resources can still follow the case when the offset between PDCCH and the corresponding PDSCH is larger than the threshold.
Proposal 3: For single-DCI based MTRP, in the case when the offset between PDCCH and the corresponding PDSCH is less than the threshold and at least one TCI codepoint contains two TCI states: 
· If the TCI codepoint indicates two TCI states, one of SDM, FDM scheme 2a, FDM scheme 2b, TDM scheme 3 and TDM scheme 4 may be scheduled. Two indicated TCI states can be replaced by the two default TCI states. The mapping among the default TCI states, DMRS ports and the allocated time/frequency resources can follow the case when the offset between PDCCH and the corresponding PDSCH is larger than the threshold.
· If the TCI codepoint indicates only one TCI state, single-TRP or TDM scheme 4 may be scheduled. The indicated TCI state can be replaced by the first of two default TCI states. The mapping among the first one of default TCI states, DMRS ports and the allocated time/frequency resources can still follow the case when the offset between PDCCH and the corresponding PDSCH is larger than the threshold.

Based on the proposal 1, we provide the corresponding TP as follows.
TP 1: For TS 38.214 [1]
	5.1.5	Antenna ports quasi co-location
<Unchanged parts are omitted>
[bookmark: _Hlk500790716][bookmark: _Hlk498002628]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 controlResourceSetId among CORESETs, which are configured with the same value of CORESETPoolIndex as the PDCCH scheduling that PDSCH, in the latest slot in which one or more CORESETs associated with the same value of CORESETPoolIndex as the PDCCH scheduling that PDSCH within the active BWP of the serving cell are monitored by the UE. 
If the offset between the reception of the DL DCI and the corresponding PDSCH is less than the threshold timeDurationForQCL and at least one configured TCI states for the serving cell of scheduled PDSCH contains the 'QCL-TypeD', and at least one TCI codepoint indicates two TCI states, the UE may assume that the DM-RS ports of PDSCH of a serving cell are quasi co-located with the RS(s) with respect to the QCL parameter(s) associated with the TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states. If tci-PresentInDCI is set to "enabled" and
· if the TCI codepoint indicates two TCI states, the indicated TCI states are replaced by the TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states. The association between the TCI states and the scheduled PDSCH is described in Clause 5.1.
· if the TCI codepoint indicates one TCI state, the indicated TCI state is replaced by the first one of TCI states corresponding to the lowest codepoint among the TCI codepoints containing two different TCI states. The association between the TCI state and the scheduled PDSCH is described in Clause 5.1.

<Unchanged parts are omitted>




Closed-loop power control for M-DCI
For multi-DCI based MTRP, CORESETPoolIndex is used to distinguish different TRPs. The main scenario is non-ideal backhaul between two coordinated TRPs. The scheduling by DCIs with different CORESETPoolIndex values are usually independent. That means two CORESETPoolIndex values should correspond to different closed-loop power control indices. Currently the maximum number of closed-loop power control processes is 2 which is initially designed to support grant-based PUSCH and grant-free PUSCH. In case of multi-DCI based MTRP with both grant-based PUSCH and grant-free PUSCH supported, the maximum number of closed-loop power control processes is not enough. A simple way is to differentiate closed-loop power control for PUSCH transmissions scheduled by DCIs with different CORESETPoolIndex values, no matter whether they are associated with the same or different closed-loop power control indices. 
[bookmark: _GoBack]
Proposal 4: Closed-loop power control should be independent between PUSCH transmissions scheduled by DCIs associated with different CORESETPoolIndex values regardless of close loop index. 

Based on the proposal 4, we provide the corresponding TP as follows.
TP 2: For TS 38.213 [2]
	[bookmark: _Ref500774487][bookmark: _Toc29899113][bookmark: _Toc29894814][bookmark: _Toc29917268][bookmark: _Toc29899531][bookmark: _Toc26719383][bookmark: _Toc20311558][bookmark: _Ref497117847][bookmark: _Toc12021446]7.1.1	UE behaviour
<Unchanged parts are omitted>
-	For the PUSCH power control adjustment state [image: ] for active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] in PUSCH transmission occasion [image: ]
-	[image: ] is a TPC command value included in a DCI format that schedules the PUSCH transmission occasion [image: ] on active UL BWP [image: ] of carrier [image: ] of serving cell [image: ] or jointly coded with other TPC commands in a DCI format 2_2 with CRC scrambled by TPC-PUSCH-RNTI, as described in Clause 11.3
-	[image: ] if the UE is configured with twoPUSCH-PC-AdjustmentStates and [image: ] if the UE is not configured with twoPUSCH-PC-AdjustmentStates or if the PUSCH transmission is scheduled by a RAR UL grant as described in Clause 8.3
-	For a PUSCH (re)transmission configured by ConfiguredGrantConfig, the value of [image: ] is provided to the UE by powerControlLoopToUse
-	If the UE is provided SRI-PUSCH-PowerControl, the UE obtains a mapping between a set of values for the SRI field in a DCI format scheduling the PUSCH transmission and the [image: ] value(s) provided by sri-PUSCH-ClosedLoopIndex and determines the [image: ] value that is mapped to the SRI field value
-	If the PUSCH transmission is scheduled by a DCI format that does not include an SRI field, or if an SRI-PUSCH-PowerControl is not provided to the UE, [image: ]
-	If the UE obtains one TPC command from a DCI format 2_2 with CRC scrambled by a TPC-PUSCH-RNTI, the [image: ] value is provided by the closed loop indicator field in DCI format 2_2
-	UE assumes independent closed-loop power control for  PUSCH transmissions scheduled or activated by DCIs associated with different CORESETPoolIndex values regardless of  [image: ] value.
<Unchanged parts are omitted>



Active BWP for multi-TRP
In Rel-16 discussion, there were following agreements made in RAN1#96 meeting. 
Agreement 
For a UE supporting multiple-PDCCH based multi-TRP/panel transmission and each PDCCH schedules one PDSCH, at least for eMBB with non-ideal backhaul, support following restrictions: 
· The UE may be scheduled with fully/partially/non-overlapped PDSCHs at time and frequency domain by multiple PDCCHs with following restrictions:
· The UE is not expected to assume different DMRS configuration with respect to actual number of front loaded DMRS symbol(s), the actual number of additional DMRS, the actual DMRS symbol location and DMRS configuration type if the UE may be scheduled with full/partially overlapping PDSCHs by multiple PDCCHs. 
· The UE is not expected to have more than one TCI index with DMRS ports within the same CDM group for fully/partially overlapped PDSCHs 
· Full scheduling information for receiving a PDSCH is indicated and carried only by the corresponding PDCCH.  
· The UE is expected to be scheduled with the same active BWP bandwidth and the same SCS if the UE is expected to receive multiple PDSCHs simultaneously at given symbols.
· The number of active BWPs for a UE is 1 per CC 
· FFS: PDSCH mapping type from two co-scheduled PDSCHs
· FFS: Alignment of PRG-level grid from multiple TRPs
· FFS: How to ensure the same active BWP between multiple TRPs
· Note that rate matching mechanisms (if need) to support multi-DCI based NCJT will be discussed separately.
As shown in the yellow part, the same active BWP is expected only if UE receives multiple PDSCHs simultaneously. However, the condition, i.e. the yellow part is not captured in the current 38.214 [1]. Then, the same BWP should always be ensured even if multiple PDSCHs are in different slots. So BWP switching and M-TRP cannot be supported concurrently. This is not aligned with the agreement. In RAN1#99 post-meeting email discussion, we proposed to simply capture the above highlight part, there seemed no concern on our text proposal. However, it was not captured in the latest spec because of limited time. Based on above analysis, we provide the text proposal as follows

TP 3: For TS 38.214 [3]
	[bookmark: _Toc20317970][bookmark: _Toc27299868][bookmark: _Toc29673274][bookmark: _Toc11352080][bookmark: _Toc29673133][bookmark: _Toc29674267]5.1	UE procedure for receiving the physical downlink shared channel
<Unchanged parts are omitted>
If a UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, the UE may expect to receive multiple PDCCHs scheduling fully/partially/non-overlapped PDSCHs in time and frequency domain. The UE may expect the reception of full/partially-overlapped PDSCHs in time only when PDCCHs that schedule two PDSCHs are associated to different ControlResourceSets having different values of CORESETPoolIndex. For a ControlResourceSet without CORESETPoolIndex, the UE may assume that the ControlResourceSet is assigned with CORESETPoolIndex as 0. When the UE is scheduled with full/partially/non-overlapped PDSCHs in time and frequency domain, the full scheduling information for receiving a PDSCH is indicated and carried only by the corresponding PDCCH, and the UE is expected to be activated one BWP per serving cell. When the UE is scheduled with multiple PDSCHs simultaneously at given symbols in a serving cell, the UE is expected to be scheduled with the same active BWP and the same SCS. When the UE is scheduled with full/partially-overlapped PDSCHs in time and frequency domain, the UE can be scheduled with at most two codewords simultaneously. When PDCCHs that schedule two PDSCHs are associated to different ControlResourceSets having different values of CORESETPoolIndex, the following operations are allowed: 
<Unchanged parts are omitted>



Scheme 2a/2b/3 and scheme 4 are mutually exclusive
In RAN1#100bis-3 meeting, a reply LS to RAN2 [4] was agreed as follows:
From RAN1 perspective, schemes 2a/2b/3 and scheme 4 are mutually exclusive, which will be captured (with text proposal to be finalized) in TS38.214, Section 5.1.
Based on the above reply, we provide the corresponding TP as follows. 

TP 4: For TS 38.214 [3] 
	5.1	UE procedure for receiving the physical downlink shared channel
<Unchanged parts are omitted>
[bookmark: _Hlk23778132]When a UE is configured by higher layer parameter RepSchemeEnabler set to one of 'FDMSchemeA', 'FDMSchemeB', 'TDMSchemeA', and is not configured by the higher layer parameter PDSCH-config that indicates at least one entry in pdsch-TimeDomainAllocationList containing RepNumR16 in PDSCH-TimeDomainResourceAllocation, 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 Clause 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 Clause 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 Clause 5.1.2.1. 
When a UE  is not configured by higher layer parameter RepSchemeEnabler and 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 Clause 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 Clause 5.1.2.1. 
[bookmark: _Hlk23074489]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 Clause 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 Clause 5.1. 
<Unchanged parts are omitted>



 
The time-domain position of DMRS for scheme 3
In Rel-15, the DMRS pattern is based on the PDSCH duration in a slot for PDSCH mapping type B. However, for scheme 3 of single-DCI based MTRP, the DMRS pattern is actually based on the duration of one PDSCH occasion instead of one slot. That’s because two PDSCH occasions exist in one slot. Since one PDSCH occasion corresponds to one TCI state for scheme 3, we have following proposal
Proposal 5: The time-domain position of PDSCH DMRS is based on the duration of PDSCH corresponding to one TCI state for scheme 3.  
Based on above analysis, we provide the text proposal as follows.
TP 5: For TS 38.211 [5]  
	[bookmark: _Toc19796503][bookmark: _Toc29230379][bookmark: _Toc26459729]7.4.1.1.2	Mapping to physical resources
<Unchanged parts are omitted>

The position(s) of the DM-RS symbols is given by  and duration  where
-	for PDSCH mapping type A,  is the duration between the first OFDM symbol of the slot and the last OFDM symbol of the scheduled PDSCH resources in the slot
-  for PDSCH mapping type B,  is the duration of the scheduled PDSCH resources except PDSCH is associated with two TCI states and the higher layer parameter RepSchemeEnabler is set to ‘TDMSchemeA’, for which  is the duration of the scheduled PDSCH resources corresponding to one TCI state in a slot




Conclusion
In this contribution, we discuss some remaining issues of MTRP. The following observations and proposals are given as follows. The detailed TPs can be found in section 3-6. 
Observation 1: For Single-DCI, default TCI state of AP CSI-RS should be the subset of default TCI states of PDSCH.
Observation 2: For Single-DCI, performance loss is caused if the number of configured TCI states mismatches the real used one.

Proposal 1: In multi-DCI based M-TRP, when the scheduling offset AP CSI-RS is less than beamSwitchTiming:
· If there is any other DL signal with an indicated TCI state in the same symbol as the AP CSI-RS, and the other signal  is associated with the same CORESETPoolIndex as the AP CSI-RS or is a semi-persistent or periodic CSI-RS
·  The UE applies the QCL assumption of the other DL signal when receiving the AP CSI-RS
· Otherwise, 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 associated with the same CORESETPoolIndex as the PDCCH triggering the AP CSI-RS within the active BWP of the serving cell are monitored

Proposal 2: 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    If the indicated TCI state for the AP-CSI-RS is the same with one of the default TCI-states for PDSCH, the UE applies the TCI state indicated by the DCI;
o    Otherwise, the UE apply 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.
Proposal 3: For single-DCI based MTRP, in the case when the offset between PDCCH and the corresponding PDSCH is less than the threshold and at least one TCI codepoint contains two TCI states: 
· If the TCI codepoint indicates two TCI states, one of SDM, FDM scheme 2a, FDM scheme 2b, TDM scheme 3 and TDM scheme 4 may be scheduled. Two indicated TCI states can be replaced by the two default TCI states. The mapping among the default TCI states, DMRS ports and the allocated time/frequency resources can follow the case when the offset between PDCCH and the corresponding PDSCH is larger than the threshold.
· If the TCI codepoint indicates only one TCI state, single-TRP or TDM scheme 4 may be scheduled. The indicated TCI state can be replaced by the first of two default TCI states. The mapping among the first one of default TCI states, DMRS ports and the allocated time/frequency resources can still follow the case when the offset between PDCCH and the corresponding PDSCH is larger than the threshold.
Proposal 4: Closed-loop power control should be independent between PUSCH transmissions scheduled by DCIs associated with different CORESETPoolIndex values regardless of close loop index. 
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