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1. Introduction

Rel-16 enhancement on MIMO WID includes objectives of enhancing multi-TRP/Panel transmission with ideal and non-ideal backhaul. During the work of rel-16, designs for multiple-PDCCH based and single-PDCCH based multi-TRP/Panel transmission were discussed and specified. This document provides the text proposals for the following issues [21] discussed in [100b-e-NR-eMIMO-multiTRP-02]:
· #a-3: Clarify the CRS rate match behavior for multi-DCI based M-TRP
· [bookmark: _Hlk38199098]#a-4: Define PDCCH monitoring occasion for Type-2 HARQ-ACK codebook in Multi-DCI M-TRP

Text Proposals
1.1. TP#1
Reason for changes:
The UE behavior of CRS rate matching can be ambiguous due to the latest updates of RAN2 RRC parameters. 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. But when and how to rate match to each list is not clearly specified in RAN1 specification

Summary of changes:
Clarify the condition when the UE shall rate match to each LTE CRS pattern list separately and the condition when the UE shall rate match to both LTE CRS pattern lists.
Specs/Sections impacted:
TS 38.214 V16.1.0 /5.1.4.2
Consequences if not approved:
The interpretation of RRC signaling is inconsistent between RAN1 and RAN2 for available/unavailable REs (PDSCH/CRS rate matching).
Proposal 1: Add a new RRC parameter [crs-RateMatch-PerCORESETPoolIndex] that indicates the UE do rate match PDSCH around configured CRS for each TRP and adopt the following TP for TS 38.214:
	< Start of the text proposal >
5.1.4.2	PDSCH resource mapping with RE level granularity
*** Unchanged text is omitted ***
If the UE is configured by higher layer parameter PDCCH-Config with two different values of CORESETPoolIndex in ControlResourceSet and is also configured by the higher layer parameter LTE-CRS-PatternList-r16 and lte-CRS-PatternListSecond-r16 in ServingCellConfig, the following REs are declared as not available for PDSCH:
-	If the UE is configured with [crs-RateMatch-PerCORESETPoolIndex], REs indicated by the CRS pattern(s) in lte-CRS-PatternList-r16 if the PDSCH is associated with CORESETPoolIndex = 0, or the CRS pattern(s) in lte-CRS-PatternListSecond-r16 if the PDSCH is associated with CORESETPoolIndex = 1CRSPatternList-CORESETPoolIndex for a UE supporting the capability of [separate-lte-CRS-ToMatchAround];
-	Otherwise, REs indicated by CRS-PatternList-r16 and lte-CRS-PatternListSecond-r16, in ServingCellConfig for a UE not supporting the capability of [separate-lte-CRS-ToMatchAround].
< End of the text proposal >



1.2. TP#2

Reason for changes:
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. Current text in TS 38.213 seems to suggest to change the UE behavior even for CA within a single TRP/CORESETPoolIndex, which may lead to a certain inconsistency of Type 2 HARQ-ACK codebook between Rel-15 and Rel-16.
Summary of changes:
Delete the part the describing the PDCCH monitoring occasion is indexed according to the value of serving index and the value of CORESETPoolIndex to align with the agreement.
Specs/Sections impacted:
TS 38.213 V16.1.0 /9.1.3.1
Consequences if not approved:
Defining 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. 

Proposal 2: Adopt the following TP for PDCCH MO definition for Type2-HARQ-ACK codebook in TS 38.213
	< Start of the text proposal >
9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
*** Unchanged text is 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 associated with a PDCCH monitoring occasion. 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.
< End of the text proposal >



1.3. TP#3
Reason for changes:
There is still ambiguity on count DAI which is described in current specification. When two TRPs are configured for a serving cell, the value of counter DAI is ambiguous because it is defined by the accumulative number of {serving cell, PDCCH monitoring occasion} but TRP is not distinguished based on serving cell and monitoring occasion, from UE perspective. For example, if TRP 1 and 2 from the same serving cell transmit DCI 1 and DCI 2 in the same monitoring occasion, respectively, then it is unclear whether counter DAI in DCI 1 and 2 is (1,2) or (2, 2). The following TP addresses this issue. Furthermore, the total DAI shall be counted for both TRPs, which is not clearly described in current specification.
Summary of changes:
Add text to clarify that the value of counter DAI is in the order of the CORESETs associated with TRP 1 and then the CORESETs associated with TRP 2. And the total DAI is counted for both TRPs.
Specs/Sections impacted:
TS 38.213 V16.1.0 /9.1.3.1
Consequences if not approved:
The value of counter DAI and total DAI is ambiguous to UE with Type-2 HARQ-ACK cookbook and joint feedback mode in multi-DCI based multi-TRP system.
Proposal 3: adopt the following TP in TS 38.213:
	9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
< Unchanged parts are omitted >
A value of the counter downlink assignment indicator (DAI) field in DCI formats denotes the accumulative number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH reception(s) or SPS PDSCH release associated with the DCI formats is present up to the current serving cell and current PDCCH monitoring occasion, first in ascending order of serving cell index and then in ascending order of PDCCH monitoring occasion index , where . If, for an active DL BWP of a serving cell, the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs, and is provided ACKNACKFeedbackMode = JointFeedback, the value of counter DAI is in the order of the first CORSETs and then the second CORESETs for the same serving cell index and same PDCCH monitoring occasion index.
The value of the total DAI, when present [5, TS 38.212], in a DCI format denotes the total number of {serving cell, PDCCH monitoring occasion}-pair(s) in which PDSCH reception(s) or SPS PDSCH release associated with DCI formats is present, up to the current PDCCH monitoring occasion [image: ] and is updated from PDCCH monitoring occasion to PDCCH monitoring occasion. If, for an active DL BWP of a serving cell, the UE is not provided CORESETPoolIndex or is provided CORESETPoolIndex with value 0 for one or more first CORESETs and is provided CORESETPoolIndex with value 1 for one or more second CORESETs, and is provided ACKNACKFeedbackMode = JointFeedback, the {serving cell, PDCCH monitoring occasion}-pair(s) is counted for both the first CORESETs and the second CORESETs in the total DAI.

< Unchanged parts are omitted >



1.4. TP#4
Reason for changes:
In Rel-16, dynamic indication of slot based PDSCH repetition (scheme 4) is introduced. This new introduced parameter RepNumR16 should also be taken into consideration when determining the PDCCH monitoring occasions.  For dynamic HARQ-ACK codebook, PDCCH monitoring occasion set is determined based on PDSCH-to-HARQ_feedback timing indicator field values K1, slot offsets K0, and pdsch-AggregationFactor or RepNumR16. But the current specification does not include the RepNumR16.

Summary of changes:
Add the RepNumR16 in PDCCH monitoring occasion set for Type-2 HARQ-ACK codebook.
Specs/Sections impacted:
TS 38.213 V16.1.0 /9.1.3.1
Consequences if not approved:
When PDSCH is scheduled with scheme 4, the UE behavior on determining PDCCH monitoring occasion set could be wrong.
Proposal 4: Adopt the following TP for TS 38.213:
	9.1.3.1	Type-2 HARQ-ACK codebook in physical uplink control channel
A UE determines monitoring occasions for PDCCH with DCI format scheduling PDSCH receptions or SPS PDSCH release on an active DL BWP of a serving cell [image: ], as described in Clause 10.1, and for which the UE transmits HARQ-ACK information in a same PUCCH in slot [image: ] based on
-	PDSCH-to-HARQ_feedback timing indicator field values for PUCCH transmission with HARQ-ACK information in slot [image: ] in response to PDSCH receptions or SPS PDSCH release
-	slot offsets [image: ] [6, TS 38.214] provided by time domain resource assignment field in a DCI format scheduling PDSCH receptions or SPS PDSCH release and by pdsch-AggregationFactor or RepNumR16, when provided.
< Unchanged parts are omitted >
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