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Introduction
In RAN1 #99 meeting, the following agreements on multi-TRP enhancement have been achieved. [1]
	Conclusion
For DMRS rate matching mechanism used for multi-DCI based multi-TRP/panel transmission 
· For PDSCHs scheduled by M-DCI, the UE does not expect a PDSCH scheduling intended for that UE in a given slot if that PDSCH REs collide with DMRS REs associated with another PDSCH for the same UE

Agreement
For joint dynamic HARQ-ACK codebook among M-TRP, 
· Counter DAI is jointly counted across two TRPs (i.e. different value of CORESETPoolIndex (if configured)), and total DAI should count total number of DCIs in a PDCCH monitoring occasion across CCs and TRPs.
Agreement
· If a UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet for the active BWP of a serving cell, the UE may expect to receive multiple PDCCHs scheduling fully/partially/non-overlapped PDSCHs in time and frequency domain subject to UE capability
· Note: This allows a UE to be not configured with either joint HARQ ACK feedback or separate HARQ ACK feedback
· For the CORESET without CORESETPoolIndex, the UE may assume that the CORESET is assigned with CORESETPoolIndex as 0

Agreement
For single-DCI based M-TRP URLLC scheme 2b, support following RV sequence candidates: 
· (0, 2), (2, 3), (3, 1), (1, 0)

Agreement
Support the PT-RS resource element mapping which is independently determined by allocated PRB resources associated to each TCI state.
· Applies for scheme 2a and 2b only

Agreement
The frequency density of the PTRS is determined by the number of PRBs associated to each TCI state
· Applies for scheme 2a and 2b only

Agreement
For scheme 3, candidate values of StartingSymbolOffsetK are 0~7

Agreement
For scheme 3, support following RV sequence candidates: 
· (0, 2), (2, 3), (3, 1), (1, 0)

Agreement
For single-DCI based M-TRP URLLC scheme 4, the candidate values of URLLCRepNum is up to 16
· FFS: UE capability for maximum value of URLLCRepNum (including whether UE capability is needed)

Agreement 
For single-DCI based M-TRP, URLLC schemes 2a/2b/3 can be differentiated by the following:
· when higher layer parameter URLLSchemeEnabler is configured, it is set to enable one scheme semi-statically among schemes 2a, 2b and 3, if schemes are supported;  

Agreement 
For multi-DCI based multi-TRP, when PDCCHs schedule two PDSCHs/PUSCHs across TRPs, i.e. PDCCHs are associated with different values of CORESETpoolIndex, following operations are allowed: 
· PDCCH to PDSCH: 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 associated with a value of CORESETpoolIndex ending in symbol i, the UE can be scheduled to receive a PDSCH starting earlier than the end of the first PDSCH with a PDCCH associated with a different value of CORESETpoolIndex that ends later than symbol i.
· PDCCH to PUSCH: For any two HARQ process IDs  in a given scheduled cell, if the UE is scheduled to start a first PUSCH transmission starting in symbol j by a PDCCH associated with a value of CORESETpoolIndex ending in symbol i, the UE can be scheduled to transmit a PUSCH starting earlier than the end of the first PUSCH by a PDCCH associated with a different value of CORESETpoolIndex  that ends later than symbol i. 
· Note that from the UE perspective, it does not imply overlapped PUSCHs at the time.
· PDSCH to HARQ-Ack: In a given scheduled cell, the UE can receive a first PDSCH in slot i, with the corresponding HARQ-ACK assigned to be transmitted in slot j, and a second PDSCH associated with a CORESETpoolindex different from the first PDSCH starting later than the first PDSCH with its corresponding HARQ-ACK assigned to be transmitted in a slot before slot j.
Above features are optional for a UE that supports multi-DCI based multi-TRP
· For the CORESET without CORESETPoolIndex, the UE may assume that the CORESET is assigned with CORESETPoolIndex as 0

Agreement
· The maximum total number of configured CORESETs per cell (across BWPs) is 16

Agreement
Send LS to RAN2 as a response to R1-1911803. The LS is endorsed in R1-19134463463.
Question 1. Does the total number of CORESETs per cell need to be increased from current 12 corresponding to 3 CORESETs per BWP?
RAN1 Answer1: The maximum total number of configured CORESETs per cell (across BWPs) is 16
Question 2. Does RAN1 think the current operation is sufficient for mPDCCH mTRP operation? 
RAN1 Answer 2: RAN1 would like to support 8 activated TCI states per TRP, i.e. per CORESETPoolIndex. The total number of activated TCI states that a UE supports is subject to UE capability. Further detailed design is up to RAN2. 
Question 3. RAN2 would like to ask RAN1 for confirmation that the understanding in RAN2 agreements is correct.  
RAN1 Answer 3: RAN1 would like to confirm that the understanding in RAN2 agreements is correct

Agreement 
For single-DCI based M-TRP URLLC scheme 2a/2b and PTRS port indication, support single PTRS port which is allocated with the lowest indexed DMRS ports. 
· Note that the UE may not assume that it can use the PT-RS transmissions from PDSCH resources associated with different TCI states in a joint manner, when using PT-RS for tracking the phase. Whether and how to capture this in RAN1 is up to editor.

Agreement
For single-DCI based M-TRP URLLC scheme 4, support candidate values of URLLCRepNum with:
· {2,3,4,5,6,7,8,16} 

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

Agreement
For a DL serving cell configured with multi-PDCCH based multi-TRP/panel transmission, in the case of PDCCH overbooking for PDCCH candidates monitoring for primary cell, if maximum number of BD/CCE per slot requiring a UE to monitor over CORESETs with same CORESETPoolIndex value is the same maximum number of BD/CCE over all configured CORESETs, Rel-15 overbooking is followed; otherwise
· Overbooking is only applicable to USS sets associated with the CORESET(s) that are configured with CORESETPoolIndex =0 if CORESETPoolIndex is configured.

R1-1913518	Summary of Proposals for M-TRP Offline Session on Thursday	Huawei, HiSilicon

Agreement
DMRS entry {0, 2, 3} can be expected by the UE only when two TCI states are indicated

Agreement
For DMRS type-2, for layer combination 1+2, at least support DMRS entry {0,2,3} with 2 CDM groups without data
· {0,2,3} is used assuming SU-MIMO 
For DMRS type-1, {0,2,3} is used assuming SU-MIMO 

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

Conclusion
If the indicated TCI states for multi-TRP operation cannot be received by a UE simultaneously, it is up to UE implementation how to handle this case.

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.




In this contribution, we provide some discussion on remaining issues on multi-TRP enhancement including details for single-DCI mode and multi-DCI mode.
Single DCI mode
PT-RS enhancement
In last meeting, 2 PT-RS ports have been agreed for single-DCI mode. For power boosting of PT-RS, when 2 PT-RS ports are configured, the EPRE ratio should be configured to be based on the number of layers corresponding to the associated TCI state. The Table 2-2 below defined in 38.214 could be reused, where the number of PDSCH layers should be the number of PDSCH layers associated with the TCI state corresponding to the PT-RS port.

Table 2-2: PT-RS EPRE to PDSCH EPRE per layer per RE () 
	epre-Ratio
	The number of PDSCH layers

	
	1
	2
	3
	4
	5
	6

	0
	0
	3
	4.77
	6
	7
	7.78

	1
	0
	0
	0
	0
	0
	0

	2
	reserved

	3
	reserved



Proposal 1: For PT-RS power boosting, the EPRE ratio should be configured to be based on the number of PDSCH layers corresponding to the TCI state associated with the PT-RS port. 
· Adopt the following TP for 38.214
	[bookmark: _Toc11352078][bookmark: _Toc20317968][bookmark: _Toc27299866][bookmark: _Toc29673131][bookmark: _Toc29673272][bookmark: _Toc29674265]4.1	Power allocation for downlink 
<unrelated part omitted>

When the UE is scheduled with a PT-RS port associated with the PDSCH, 



-	if the UE is configured with the higher layer parameter epre-Ratio, the ratio of PT-RS EPRE to PDSCH EPRE per layer per RE for PT-RS port () is given by Table 4.1-2 according to the epre-Ratio, the PT-RS scaling factor specified in clause 7.4.1.2.2 of [4, TS 38.211] is given by.
-	otherwise, the UE shall assume epre-Ratio is set to state '0' in Table 4.1-2 if not configured.
When the UE is scheduled with two PT-RS ports associated with the PDSCH, 



-	if the UE is configured with the higher layer parameter epre-Ratio, the ratio of EPRE for a PT-RS port () to PDSCH EPRE per layer per RE within its associated PDSCH layers is given by Table 4.1-2 according to the epre-Ratio, the PT-RS scaling factor specified in clause 7.4.1.2.2 of [4, TS 38.211] is given by.
-	otherwise, the UE shall assume epre-Ratio is set to state '0' in Table 4.1-2 if not configured.

Table 4.1-2: PT-RS EPRE to PDSCH EPRE per layer per RE () 
	epre-Ratio
	The number of PDSCH layers

	
	1
	2
	3
	4
	5
	6

	0
	0
	3
	4.77
	6
	7
	7.78

	1
	0
	0
	0
	0
	0
	0

	2
	reserved

	3
	reserved






TDMSchemeA (intra-slot PDSCH repetition) 
For TDMSchemeA, 2 PDSCH can be transmitted in the same slot with the same duration in time domain and the same frequency domain resource allocation.  The offset between the end symbol of the first PDSCH and the beginning symbol of the second PDSCH is indicated by RRC parameter StartingSymbolOffsetK, if not configured, is assumed to be 0. The value of StartingSymbolOffsetK can take from {0,1,2,3,4,5,6,7}.  Combined with possible SLIV that can be indicated in DCI, there are many possible configuration of StartingSymbolOffsetK and SLIV that can result in the second PDSCH exceeding the slot boundary, for example, for a PDSCH mapping Type B with 7 symbol PDSCH scheduling, the 2 PDSCH can be contained within the slot only when both starting symbol of the first PDSCH is symbol 0 and StartingSymbolOffsetK is 0. It is desirable to clarify in the specification whether UE is expected to handle the scenario when the second PDSCH exceeds the slot boundary. 

Proposal 2: For single-DCI TDMSchemeA mode, clarify that UE expects 2 PDSCH transmission to be fully contained within a slot 
· Adopt the following TP for 38.214 Section 5.1.2.1
	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. 
-	If two TCI states are indicated by the DCI field ‘Transmission Configuration Indication’, the UE is expected to receive two PDSCH transmission occasions, where the first TCI state is applied to the first PDSCH transmission occasion and resource allocation in time domain for the first PDSCH transmission occasion follows Clause 5.1.2.1. The second TCI state is applied to the second PDSCH transmission occasion, and the second PDSCH transmission occasion shall have the same number of symbols as the first PDSCH transmission occasion. If the UE is configured by the higher layers with a value in StartingSymbolOffsetK, it shall determine that the first symbol of the second PDSCH transmission occasion starts after  symbols from the last symbol of the first PDSCH transmission occasion. If the value is not configured via the higher layer parameter StartingSymbolOffsetK,   = 0 shall be assumed by the UE. The UE is not expected to receive more than two PDSCH transmission layers for each PDSCH transmission occasion. UE is not expected to receive the second PDSCH transmission when the last symbol of the second PDSCH transmission is located in the different slot from the first PDSCH. For two PDSCH transmission occasions, the redundancy version to be applied is derived according to Table 5.1.2.1-2, where  applied respectively to the first and second TCI state.
-	Otherwise, the UE is expected to receive a single PDSCH transmission occasion, and the resource allocation in the time domain follows Clause 5.1.2.1. 



Multi-DCI mode
For multi-DCI mode, there are several remaining issues including:
· Radio link monitoring impact
· OOO PDSCH/PUSCH/HARQ-ACK is optional feature
Radio link monitoring impact

For multi-DCI mode, the maximum number of CORESETs has been increased from 3 to 5. However, for FR1, based on current 38.213, the maximum number of RS for RLM is 4 according to Table 1 below, where indicates the maximum number of RS configured for RLM.



Table 3-1:  and  as a function of maximum number  of SS/PBCH blocks per half frame
	

	

	


	4
	2
	2

	8
	6
	4

	64
	8
	8



Then it should be decided for multi-DCI mode, which CORESET(s) should be monitored. Although UE is configured in multi-DCI mode, some common control signaling should be transmitted from one TRP. Therefore, it seems necessary for UE to monitor the link quality for this TRP only. Thus, if the higher layer index is configured in CORESET(s), UE only need to monitor the CORESET(s) with one particular higher layer index.
Proposal 3: For multi-DCI mode, if higher layer index in a CORESET is configured, UE only needs to monitor the CORESET(s) with CORESETPoolIndex configured to be 0 for RLM.
· Adopt the following TP for 38.213.
	[bookmark: _Toc12021442][bookmark: _Toc20311554][bookmark: _Toc26719379][bookmark: _Toc29894810][bookmark: _Toc29899109][bookmark: _Toc29899527][bookmark: _Toc29917264]5	Radio link monitoring
<unrelated part omitted>

If the UE is not provided RadioLinkMonitoringRS and the UE is provided for PDCCH receptions TCI states that include one or more of a CSI-RS
-	the UE uses for radio link monitoring the RS provided for the active TCI state for PDCCH reception if the active TCI state for PDCCH reception includes only one RS
-	if the active TCI state for PDCCH reception includes two RS, the UE expects that one RS has QCL-TypeD [6, TS 38.214] and the UE uses the RS with QCL-TypeD for radio link monitoring; the UE does not expect both RS to have QCL-TypeD
-	the UE is not required to use for radio link monitoring an aperiodic or semi-persistent RS
-	For Lmax = 2 and [image: ], the UE selects the [image: ] RS provided for active TCI states for PDCCH receptions in CORESETs associated with the search space sets in an order from the shortest monitoring periodicity. If more than one CORESETs are associated with search space sets having same monitoring periodicity, the UE determines the order of the CORESET from the highest CORESET index as described in Clause 10.1.
-	If a UE configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, the UE selects the NRLM RS provided for active TCI states for PDCCH reception in CORESETs with CORESETPoolIndex equals to 0.


OOO PDSCH/PUSCH/HARQ-ACK is optional feature
It was agreed that OOO PDSCH/PUSCH/HARQ-ACK is optional feature, which is not fully captured in the latest version of 38.214
Proposal 4: For Multi-DCI Multi-TRP operation, clarify in 38.214 that OOO PDSCH/PUSCH/HARQ-ACK is UE optional feature. For UEs that do not support OOO PDSCH/PUSCH/HARQ-ACK, Rel-15 behavior is expected. 
· Adopt the following TP for 38.214 Section 5.1.2.1 and Section 6.1
	If a UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, the UE may expect to receive multiple PDCCHs scheduling fully/partially/non-overlapped PDSCHs in time and frequency domain. The UE may expect the reception of full/partially-overlapped PDSCHs in time only when PDCCHs that schedule two PDSCHs are associated to different ControlResourceSets having different values of CORESETPoolIndex. For a ControlResourceSet without CORESETPoolIndex, the UE may assume that the ControlResourceSet is assigned with CORESETPoolIndex as 0. When the UE is scheduled with full/partially/non-overlapped PDSCHs in time and frequency domain, the full scheduling information for receiving a PDSCH is indicated and carried only by the corresponding PDCCH, the UE is expected to be scheduled with the same 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 subject to UE capability: 
-	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 associated with a value of CORESETpoolIndex ending in symbol i, the UE can be scheduled to receive a PDSCH starting earlier than the end of the first PDSCH with a PDCCH associated with a different value of CORESETpoolIndex that ends later than symbol i. 
-	In a given scheduled cell, the UE can receive a first PDSCH in slot i, with the corresponding HARQ-ACK assigned to be transmitted in slot j, and a second PDSCH associated with a value of CORESETpoolindex different from that of the first PDSCH starting later than the first PDSCH with its corresponding HARQ-ACK assigned to be transmitted in a slot before slot j.
For UE not capable of the above operations, the UE procedure for receiving the PDSCH upon detection of a PDCCH follows Clause 5.1

If PDCCHs that schedule corresponding PDSCHs are associated to the same or different ControlResourceSets having the same value of CORESETPoolIndex, the UE procedure for receiving the PDSCH upon detection of a PDCCH follows Clause 5.1.  




	[bookmark: _Hlk26290630]If a UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet for the active BWP of a serving cell and PDCCHs that schedule two non-overlapping in time domain PUSCHs are associated to different ControlResourceSets having different values of CORESETPoolIndex, for any two HARQ process IDs  in a given scheduled cell, if the UE is scheduled to start a first PUSCH transmission starting in symbol j by a PDCCH associated with a value of CORESETpoolIndex ending in symbol i, the UE can be scheduled to transmit a PUSCH starting earlier than the end of the first PUSCH by a PDCCH associated with a different value of CORESETpoolIndex  that ends later than symbol i, subject to UE capability. 



Conclusion
In this contribution, we discussed the remaining issues for multi-TRP enhancement. Based on the discussion, the following proposals have been made:
Proposal 1: For PT-RS power boosting, the EPRE ratio should be configured to be based on the number of PDSCH layers corresponding to the TCI state associated with the PT-RS port. 
· Adopt the following TP for 38.214
	4.1	Power allocation for downlink 
<unrelated part omitted>

When the UE is scheduled with a PT-RS port associated with the PDSCH, 



-	if the UE is configured with the higher layer parameter epre-Ratio, the ratio of PT-RS EPRE to PDSCH EPRE per layer per RE for PT-RS port () is given by Table 4.1-2 according to the epre-Ratio, the PT-RS scaling factor specified in clause 7.4.1.2.2 of [4, TS 38.211] is given by.
-	otherwise, the UE shall assume epre-Ratio is set to state '0' in Table 4.1-2 if not configured.
When the UE is scheduled with two PT-RS ports associated with the PDSCH, 



-	if the UE is configured with the higher layer parameter epre-Ratio, the ratio of EPRE for a PT-RS port () to PDSCH EPRE per layer per RE within its associated PDSCH layers is given by Table 4.1-2 according to the epre-Ratio, the PT-RS scaling factor specified in clause 7.4.1.2.2 of [4, TS 38.211] is given by.
-	otherwise, the UE shall assume epre-Ratio is set to state '0' in Table 4.1-2 if not configured.

Table 4.1-2: PT-RS EPRE to PDSCH EPRE per layer per RE () 
	epre-Ratio
	The number of PDSCH layers

	
	1
	2
	3
	4
	5
	6

	0
	0
	3
	4.77
	6
	7
	7.78

	1
	0
	0
	0
	0
	0
	0

	2
	reserved

	3
	reserved






Proposal 2: For single-DCI TDMSchemeA mode, clarify that UE expects 2 PDSCH transmission to be fully contained within a slot 
· Adopt the following TP for 38.214 Section 5.1.2.1 and Section 5
	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. 
-	If two TCI states are indicated by the DCI field ‘Transmission Configuration Indication’, the UE is expected to receive two PDSCH transmission occasions, where the first TCI state is applied to the first PDSCH transmission occasion and resource allocation in time domain for the first PDSCH transmission occasion follows Clause 5.1.2.1. The second TCI state is applied to the second PDSCH transmission occasion, and the second PDSCH transmission occasion shall have the same number of symbols as the first PDSCH transmission occasion. If the UE is configured by the higher layers with a value in StartingSymbolOffsetK, it shall determine that the first symbol of the second PDSCH transmission occasion starts after  symbols from the last symbol of the first PDSCH transmission occasion. If the value is not configured via the higher layer parameter StartingSymbolOffsetK,   = 0 shall be assumed by the UE. The UE is not expected to receive more than two PDSCH transmission layers for each PDSCH transmission occasion. UE is not expected to receive the second PDSCH transmission when the last symbol of the second PDSCH transmission is located in the different slot from the first PDSCH. For two PDSCH transmission occasions, the redundancy version to be applied is derived according to Table 5.1.2.1-2, where  applied respectively to the first and second TCI state.
-	Otherwise, the UE is expected to receive a single PDSCH transmission occasion, and the resource allocation in the time domain follows Clause 5.1.2.1. 



Proposal 3: For multi-DCI mode, if higher layer index in a CORESET is configured, UE only needs to monitor the CORESET(s) with CORESETPoolIndex configured to be 0 for RLM.
· Adopt the following TP for 38.213.
	5	Radio link monitoring
<unrelated part omitted>

If the UE is not provided RadioLinkMonitoringRS and the UE is provided for PDCCH receptions TCI states that include one or more of a CSI-RS
-	the UE uses for radio link monitoring the RS provided for the active TCI state for PDCCH reception if the active TCI state for PDCCH reception includes only one RS
-	if the active TCI state for PDCCH reception includes two RS, the UE expects that one RS has QCL-TypeD [6, TS 38.214] and the UE uses the RS with QCL-TypeD for radio link monitoring; the UE does not expect both RS to have QCL-TypeD
-	the UE is not required to use for radio link monitoring an aperiodic or semi-persistent RS
-	For Lmax = 2 and [image: ], the UE selects the [image: ] RS provided for active TCI states for PDCCH receptions in CORESETs associated with the search space sets in an order from the shortest monitoring periodicity. If more than one CORESETs are associated with search space sets having same monitoring periodicity, the UE determines the order of the CORESET from the highest CORESET index as described in Clause 10.1.
-	If a UE configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, the UE selects the NRLM RS provided for active TCI states for PDCCH reception in CORESETs with CORESETPoolIndex equals to 0.



Proposal 4: For Multi-DCI Multi-TRP operation, clarify in 38.214 that OOO PDSCH/PUSCH/HARQ-ACK is UE optional feature. For UEs that do not support OOO PDSCH/PUSCH/HARQ-ACK, Rel-15 behavior is expected. 
· Adopt the following TP for 38.214 Section 5.1.2.1 and Section 6.1
	If a UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet, the UE may expect to receive multiple PDCCHs scheduling fully/partially/non-overlapped PDSCHs in time and frequency domain. The UE may expect the reception of full/partially-overlapped PDSCHs in time only when PDCCHs that schedule two PDSCHs are associated to different ControlResourceSets having different values of CORESETPoolIndex. For a ControlResourceSet without CORESETPoolIndex, the UE may assume that the ControlResourceSet is assigned with CORESETPoolIndex as 0. When the UE is scheduled with full/partially/non-overlapped PDSCHs in time and frequency domain, the full scheduling information for receiving a PDSCH is indicated and carried only by the corresponding PDCCH, the UE is expected to be scheduled with the same 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 subject to UE capability: 
-	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 associated with a value of CORESETpoolIndex ending in symbol i, the UE can be scheduled to receive a PDSCH starting earlier than the end of the first PDSCH with a PDCCH associated with a different value of CORESETpoolIndex that ends later than symbol i. 
-	In a given scheduled cell, the UE can receive a first PDSCH in slot i, with the corresponding HARQ-ACK assigned to be transmitted in slot j, and a second PDSCH associated with a value of CORESETpoolindex different from that of the first PDSCH starting later than the first PDSCH with its corresponding HARQ-ACK assigned to be transmitted in a slot before slot j.
For UE not capable of the above operations, the UE procedure for receiving the PDSCH upon detection of a PDCCH follows Clause 5.1

If PDCCHs that schedule corresponding PDSCHs are associated to the same or different ControlResourceSets having the same value of CORESETPoolIndex, the UE procedure for receiving the PDSCH upon detection of a PDCCH follows Clause 5.1.  




	If a UE is configured by higher layer parameter PDCCH-Config that contains two different values of CORESETPoolIndex in ControlResourceSet for the active BWP of a serving cell and PDCCHs that schedule two non-overlapping in time domain PUSCHs are associated to different ControlResourceSets having different values of CORESETPoolIndex, for any two HARQ process IDs  in a given scheduled cell, if the UE is scheduled to start a first PUSCH transmission starting in symbol j by a PDCCH associated with a value of CORESETpoolIndex ending in symbol i, the UE can be scheduled to transmit a PUSCH starting earlier than the end of the first PUSCH by a PDCCH associated with a different value of CORESETpoolIndex  that ends later than symbol i, subject to UE capability. 



Reference
[1] Chairman notes, 3GPP TSG RAN WG1 Meeting #99
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