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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In this contribution, remaining issues of supporting Multi-TRP/panel transmission in Rel-16 are summarized with corresponding text proposals. 
[bookmark: _GoBack]
Discussion and Text Proposals
Text proposal #1 on initial/re-transmission for Multi-DCI M-TRP in 38.214
Reason of changes: 
To support M-DCI based M-TRP, UEs may reuse partially processing capability from different CCs, i.e., dedicated hardware for one CC processing is reused for the reception of PDCCH and PDSCH from one TRP. Similarly in CA following agreement on the restriction on initial transmission and re-transmission of one TB is reached in RAN1 #AH1702:
Agreements:
· One TB is mapped to one DL/UL carrier.
· Re-transmission of a TB cannot take place on different carrier than the initial transmission.
Based on the agreement, one HARQ entity is required per serving cell [Clause 6.7, 38.300]. Consequently, initial transmission and re-transmission of one TB will not take place on the different carriers. If the same restriction can be added to M-DCI based M-TRP, re-transmissions of one TB are not required to exchange among two TRPs, i.e. among two CORESETPoolIndex in RAN1 specification. From UE point of view, it is preferred that each dedicated processing engine can receive the TB from one TRP/CORESETPoolIndex independently in order to reuse CA processing capability efficiently if needed. Therefore to avoid additional complexity at both gNB and UE, the restriction similar to CA in Rel-15 can be added to M-DCI based M-TRP in Rel-16, i.e., the PDCCHs scheduling the initial transmission and re-transmission of a TB are associated to the ControlResourceSets having the same value of CORESETPoolIndex.

Consequence without changes:
It will lead to unnecessary complexity and testing cases at both gNB and UE for implementing Multi-DCI based transmission across CORESETPoolIndex for initial and re-transmissions.

Therefore we have the following text proposal for TS 38.214 V16.1.0: 
	< Start of the text proposal >
[bookmark: _Toc11352080][bookmark: _Toc20317970][bookmark: _Toc27299868][bookmark: _Toc29673133][bookmark: _Toc29673274][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 is expected   that ControlResourceSets associated to initial transmission and retransmission of the same TB have the same value of CORESETPoolIndex. 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. 
< End of the text proposal >



Text proposal #2 on PDCCH blind detection of Multi-DCI M-TRP in 38.213
Reason of changes:
In 38.213, for PDCCH blind detection capability reporting, and BD/CCE distribution, the value of “R” is determined as “either a value reported by the UE or  if the UE does not report a value of R”. The value of “TBD” shall be fixed in RAN1 spec. Since the value R=1 is the same as R15 UE behaviour at the expense of sharing BD/CCE among TRPs within Rel-15 limits per serving cell, and supporting R>1 is more likely to be explicitly indicated through UE capability as following agreement, in our understanding TBD=1 if the UE does not report. 
Agreement
If a UE can support and report R>1 for M-DCI based M-TRP/panel transmission, 
· The value of r for a downlink cell configured with M-DCI based M-TRP is determined as
· If UE reports pdcch-BlindDetectionCA, the value of r to be applied is optionally configured by RRC, either r=1 or reported value r=R 
· Note that when network configures r=1, it does not imply that UE has to support more CCs beyond the UE reported capability
· If UE does not report pdcch-BlindDetectionCA or the value of r is not configured by RRC, r=R. 
· 
Consequence without changes:
When UE does not report the value R, the value of R (and thereafter the value of  associated to R) is ambiguous to the UE. 

Therefore we have the following text proposal for TS 38.213 V16.1.0: 
	[bookmark: _Toc29917311][bookmark: _Toc29899574][bookmark: _Toc29899156][bookmark: _Toc29894857][bookmark: _Toc26719422][bookmark: _Toc20311597][bookmark: _Toc12021485]< Start of the text proposal >
10 	UE procedure for receiving control information
< Unchanged parts are omitted >
If a UE can support
-	a first set of  serving cells where the UE is either not provided CORESETPoolIndex or is provided CORESETPoolIndex with a single value for all CORESETs on all DL BWPs of each serving cell from the first set of serving cells, and
 -	a second set of  serving cells where the UE is provided CORESETPoolIndex with a value 0 for a first CORESET and with a value 1 for a second CORESET on any DL BWP of each serving cell from the second set of serving cells
the UE determines, for the purpose of reporting pdcch-BlindDetectionCA, a number of serving cells as  where  is either a value reported by the UE or  if the UE does not report a value of R. 
< End of the text proposal >



Text proposal #3 on CRS rate matching behavior in 38.214
Reason of changes: The UE behavior of CRS rate matching can be ambiguous due to the latest updates of RAN2 RRC parameters, which are shown as following [1]. In RAN2, two lists of LTE CRS patterns could be configured so that each list is assumed to be rate matched, with respect to CORESETPoolIndex value 0 or 1 respectively.
	lte-CRS-PatternList 
A list of LTE CRS patterns around which the UE shall do rate matching for PDSCH. The LTE CRS patterns in this list shall be non-overlapping in frequency.

	lte-CRS-PatternListSecond
A list of LTE CRS patterns around which the UE shall do rate matching for PDSCH scheduled with a DCI detected on a CORESET with CORESETPoolIndex configured with 1. This list is configured only if CORESETPoolIndex configured with 1. The first LTE CRS pattern in this list shall be fully overlapping in frequency with the first LTE CRS pattern in lte-CRS-PatternList, The second LTE CRS pattern in this list shall be fully overlapping in frequency with the second LTE CRS pattern in lte-CRS-PatternList, and so on.



Agreement
For multi-DCI based multi-TRP/panel transmission, the UE shall rate match around: 
· Configured CRS patterns which optionally associated with a higher layer signaling index per CORESET (if configured) and are applied to the PDSCH scheduled with a DCI detected on a CORESET with the same higher layer index.
· This is a UE optional feature with separate UE capability signalling
· If UE does not support this feature, the default UE behaviour is the following:
· For multi-DCI based multi-TRP/panel transmission, the UE shall rate match PDSCH around configured CRS patterns from multiple TRPs

Consequence without changes: The interpretation of RRC signalling is inconsistent between RAN1 and RAN2 for available/unavailable REs (PDSCH/CRS rate matching).

Therefore we have the following text proposal for TS 38.214 V16.1.0: 
	< Start of the text proposal >
[bookmark: _Toc29674282][bookmark: _Toc29673289][bookmark: _Toc29673148][bookmark: _Toc27299883][bookmark: _Toc20317985][bookmark: _Toc11352095]5.1.4.2	PDSCH resource mapping with RE level granularity
< Unchanged parts are omitted >
-	If the UE configured by higher layer parameter PDCCH-Config with two different values of CORESETPoolIndex in ControlResourceSet and also configured by the higher layer parameter LTE-CRS-PatternList-r16 in ServingCellConfig, the following REs are declared as not available for PDSCH:
-	REs indicated by lte-CRS-PatternList-r16 if PDCCH that schedule corresponding PDSCH is associated with a ControlResourceSet with the value of CORESETPoolIndex as 0, or REs indicated by lte-CRS-PatternListSecond-r16 if PDCCH that schedule corresponding PDSCH is associated with ControlResourceSet with the value of CORESETPoolIndex as 1, CRSPatternList-CORESETPoolIndex for a UE supporting the capability of [separate-lte-CRS-ToMatchAround];
-	REs indicated by lte-CRS-PatternList-r16 and lte-CRS-PatternListSecond-r16CRS-PatternList-r16 in ServingCellConfig for a UE not supporting the capability of [separate-lte-CRS-ToMatchAround].
< End of the text proposal >



Text proposal #4 on PDCCH MO definition of Multi-DCI M-TRP in 38.213
Reason of changes:
As discussed in previous meeting although we cannot agree due to limited time, monitoring occasion shall be defined in time-domain only and is not indexed according to the value of serving cell index or CORESETPoolIndex. In Rel-15, PDCCH monitoring occasions are indexed in an ascending order of start times of the search space sets, across active DL BWPs of configured serving cells. In Rel-16, RAN1 agreement did not intent to change that for the generation of Type 2 HARQ-ACK codebook so that PDCCH monitoring occasions are indexed across serving cells and CORESETPoolIndex. Moreover current text seems to suggest to change the UE behaviour even for CA within a single TRP/CORESETPoolIndex, which may leads to a certain inconsistency of Type 2 HARQ-ACK codebook between Rel-15 and Rel-16. Therefore the first deletion is to align with the agreement and also maintain consistency of definition of monitoring occasions across releases. 
Moreover, with regarding to the second deletion, pseudocode may be sufficient. For example, “the serving cell is counted two times where the first time corresponds to the first CORESETs and the second time corresponds to the second CORESETs”  already implies that “PDCCH monitoring occasions for the first CORESETs are indexed prior to PDCCH monitoring occasions for the second CORESETs”. 
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.

Consequence without changes:
Refining PDCCH monitoring occasions according to serving cell index may lead to inconsistency and potential risks of Rel-15 and Rel-16 CA operations. Redundant wording may also lead to unnecessary spec maintenance in the future. 

Therefore we have the following text proposal for Section 9.1 of TS 38.213 V16.1.0: 
	< Start of the text proposal >
[bookmark: _Ref500250940][bookmark: _Toc29917297][bookmark: _Toc29899560][bookmark: _Toc29899142][bookmark: _Toc29894843][bookmark: _Toc26719410][bookmark: _Toc20311585][bookmark: _Toc12021473]9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
< Unchanged parts are omitted >
The set of PDCCH monitoring occasions for a DCI format scheduling PDSCH receptions or SPS PDSCH release is defined as the union of PDCCH monitoring occasions across active DL BWPs of configured serving cells. PDCCH monitoring occasions are first indexed in an ascending order across serving cells indexes for a same start time of search space sets associated with DCI formats scheduling PDSCH receptions or SPS PDSCH release on the serving cells, and are then indexed in an ascending order of start times of the search space sets. For indexing within a serving cell for a same start time of search space sets, if the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs on an active DL BWP of a serving cell, and is provided ACKNACKFeedbackMode = JointFeedback for the active UL BWP, PDCCH monitoring occasions for the first CORESETs are indexed prior to PDCCH monitoring occasions for the second CORESETs. The cardinality of the set of PDCCH monitoring occasions defines a total number [image: ] of PDCCH monitoring occasions.
< Unchanged parts are omitted >
If the UE transmits HARQ-ACK information in a PUCCH in slot [image: ] and for any PUCCH format, the UE determines the [image: ], for a total number of [image: ] HARQ-ACK information bits, according to the following pseudo-code:
Set [image: ] – PDCCH with DCI format scheduling PDSCH reception or SPS PDSCH release monitoring occasion index: lower index corresponds to earlier PDCCH monitoring occasion
Set [image: ]
Set [image: ]
Set [image: ]
Set [image: ]
Set [image: ] to the number of serving cells configured by higher layers for the UE
-	if, for an active DL BWP of a serving cell, the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs, and is provided ACKNACKFeedbackMode = JointFeedback, the serving cell is counted two times where the first time corresponds to the first CORESETs and the second time corresponds to the second CORESETs
Set [image: ] to the number of PDCCH monitoring occasion(s)
while [image: ]
Set [image: ] – serving cell index: lower indexes correspond to lower RRC indexes of corresponding cell
while [image: ]
< End of the text proposal >



[bookmark: _Ref129681832][bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]Text proposal #5 on Parameter Correction of PDCCH monitoring in 38.213
Reason of changes: For carrier aggregation, the BD/CCE limit on the active DL BWP(s) of scheduling cell(s) is scaled per numerology group [image: ]when the number of configured DL cell is larger than PDCCH blind detection capability for CA.  In current spec, the BD/CCE limit calculated by the formula is applied to the scheduling cell from the downlink cells, which may be interpreted as the number of all configured DL cells across all SCS groups. 

Consequence without changes: It is a typo which may wrongly apply the BD/CCE limit for all downlink cells with undesired numerology groups. 

Therefore we have the following text proposal for TS 38.213 V16.1.0: 
	< Start of the text proposal >
[bookmark: _Toc12021486][bookmark: _Toc20311598][bookmark: _Toc26719423][bookmark: _Toc29894858][bookmark: _Toc29899157][bookmark: _Toc29899575][bookmark: _Ref491451763][bookmark: _Ref491466492]10.1 	UE procedure for determining physical downlink control channel assignment 
< Unchanged parts are omitted >
[bookmark: _Hlk530114396]If a UE is configured with  downlink cells with active DL BWPs using SCS configuration [image: ], where , a DL BWP of an activated cell is the active DL BWP of the activated cell, and a DL BWP of a deactivated cell is the DL BWP with index provided by firstActiveDownlinkBWP-Id for the deactivated cell, the UE is not required to monitor more than   PDCCH candidates or more than  non-overlapped CCEs per slot on the active DL BWP(s) of scheduling cell(s) from the  downlink cells.
< End of the text proposal >



Text proposal #6 on HARQ-ACK Feedback Mode for Multi-DCI M-TRP in 38.213
Reason of changes: 
In Rel-16, the UE can be enabled with Multi-DCI Multi-TRP transmission without configuring either JointFeedback or SeparateFeedback, i.e. this allows the UE to not be configured with the higher-layer parameter ACKNACKFeedbackMode[2], as shown below.
	ACKNACKFeedbackMode
	Switch between joint and separated ACK/NACK feedback within a slot
	{JointFeedback, SeperateFeedback}
	Optional


If a UE is provided with two different values of CORESETPoolIndex in PDCCH-Config, then the UE expects to receive a PDCCH on a first set of CORESETs and on a second set of CORESETs. Each set of CORESETs is respectively associated with the first value of CORESETPoolIndex and the second value of CORESETPoolIndex. Therefore if a UE is provided with two different values of CORESETPoolIndex but is not provided with a value of ACKNACKFeedbackMode, then the UE is expected to report HARQ-ACK information associated with a PDCCH received on a first and second set of CORESETs in different slots (inter-slot), by following Rel-15 specification for HARQ-ACK reporting. In line with current text in Section 9 of the latest version of 38.213, the UE can separately apply the procedures for reporting HARQ-ACK information associated to a PDCCH received respectively on a first or second CORESETs.
The current version of 38.213 only covers the UE behaviour for cases where the UE is provided with two different values of CORESETPoolIndex and ACKNACKFeedbackMode as well. The latter can be either JointFeedback or SeparateFeedback.  

Consequence without changes:
The consequence of without proposed TP will be that the provision of two different values of CORESETPoolIndex without configuring a value of ACKNACKFeedbackMode may be treated by the UE as an invalid configuration for Multi-DCI M-TRP operation. This gives rise to different expectation and ambiguity between NW and UE. 

Therefore, we propose the following text proposal for Section 9 of TS 38.213 V16.1.0.
	< Start of the text proposal >
[bookmark: _Toc12021466][bookmark: _Toc20311578][bookmark: _Toc26719403]9	UE procedure for reporting control information
< Unchanged parts are omitted >
If a UE
-	is not provided CORESETPoolIndex or is provided CORESETPoolIndex with a value of 0 for first CORESETs on active DL BWPs of serving cells, and
 -	is provided CORESETPoolIndex with a value of 1 for second CORESETs on active DL BWPs of the serving cells, and
-	is not provided ACKNACKFeedbackMode or is provided ACKNACKFeedbackMode = SeparateFeedback
the UE shall separately apply the procedures described in Clauses 9.1 and 9.2.3 for reporting HARQ-ACK information associated with the first CORESETs on active DL BWP of the serving cells and for reporting HARQ-ACK information associated with the second CORESETs on active DL BWP of the serving cells. HARQ-ACK information reporting is associated with a CORESET through a reception of a PDCCH with a DCI format triggering the reporting of the HARQ-ACK information by the UE. 
< Unchanged parts are omitted >
[bookmark: _Toc12021480][bookmark: _Toc20311592][bookmark: _Toc26719417]9.2.5	UE procedure for reporting multiple UCI types
< Unchanged parts are omitted >
A UE that
-	is not provided CORESETPoolIndex or is provided CORESETPoolIndex with a value of 0 for first CORESETs on active DL BWPs of serving cells, and
-	is provided CORESETPoolIndex with a value of 1 for second CORESETs on active DL BWPs of the serving cells, and
-	is not provided ACKNACKFeedbackMode or is provided ACKNACKFeedbackMode = SeparateFeedback
does not expect a PUCCH or a PUSCH transmission triggered by a detection of a DCI format in a PDCCH received in a CORESET from the first CORESETs to overlap with a PUCCH or a PUSCH transmission triggered by a detection of a DCI format in a PDCCH received in a CORESET from the second CORESETs.
< End of the text proposal >
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