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Introduction
In Rel-16 eMIMO WI, the single-DCI inter-slot TDM multi-TRP PDSCH repetition scheme was introduced. PDSCH-TimeDomainResourceAllocation can be configured with repetitionNumber. Meanwhile, pdsch-TimeDomainAllocationListForDCI-Format1-2-r16 was introduced in PDSCH-Config.
Based on RAN1 confirmation, PDSCH time domain resource allocation for DCI format 1-2 support the use of repetitionNumber but it was not reflected in the specification.
In this contribution, we explain the issues and propose to support this feature.
Discussion
Configurations of the repetition number for PDSCH time domain resource allocation for DCI 1-2
In [1], RAN1 sent LS to include answers what RAN2 asked on the conflicting configurations which are related to the cross work item issues between URLLC and eMIMO. 
	3)	PDSCH time domain resource allocation
	PDSCH-TimeDomainResourceAllocation can be configured with repetitionNumber. Meanwhile, pdsch-TimeDomainAllocationListForDCI-Format1-2-r16 was introduced in PDSCH-Config.
Q3-1)	Can the PDSCH time domain resource allocation for DCI format 1-2 support the use of repetitionNumber?
[Answer]: Yes.
Q3-2)	If the answer to Q3-1 is yes, can repetitionNumber be configured in the PDSCH time domain resource allocation for DCI format 1-2 if it is not configured in the time domain resource allocation for other DCI formats (and vice-versa), or should it be configured in the PDSCH time domain resource allocation for all DCI formats or for none? 
[Answer]: Yes. The configuration of the repetitionNumber in pdsch-TimeDomainResourceAllocationList and in pdsch-TimeDomainAllocationListForDCI-Format1-2-r16 is independent.



In addition, RAN2 discussed this issue during the offline discussion, see the section 2.3 in [2]. As results of the offline discussion, the current specification has made as below. 
PDSCH-Config ::=                        SEQUENCE {
-- skipped
	pdsch-TimeDomainAllocationList          SetupRelease { PDSCH-TimeDomainResourceAllocationList }             OPTIONAL,   -- Need M
-- skipped
...,
    [[
-- skipped
	pdsch-TimeDomainAllocationListDCI-1-2-r16       SetupRelease { PDSCH-TimeDomainResourceAllocationList-r16 }			OPTIONAL,   -- Need M
-- skipped
}

	pdsch-TimeDomainAllocationList, pdsch-TimeDomainAllocationListDCI-1-2
List of time-domain configurations for timing of DL assignment to DL data.
The field pdsch-TimeDomainAllocationList (with or without suffix) applies to DCI format 1_0 and DCI format 1_1 (see table 5.1.2.1.1-1 in TS 38.214 [19]), and if the field pdsch-TimeDomainAllocationListDCI-1-2 is not configured, to DCI format 1_2. If the field pdsch-TimeDomainAllocationListDCI-1-2 is configured, it applies to DCI format 1_2 (see table 5.1.2.1.1-1A in TS 38.214 [19]).
The network does not configure the pdsch-TimeDomainAllocationList-r16 simultaneously with the pdsch-TimeDomainAllocationList (without suffix) in the same PDSCH-Config.



PDSCH-TimeDomainResourceAllocationList ::=  SEQUENCE (SIZE(1..maxNrofDL-Allocations)) OF PDSCH-TimeDomainResourceAllocation

PDSCH-TimeDomainResourceAllocation ::=   SEQUENCE {
    k0                                      INTEGER(0..32)                                                  OPTIONAL,   -- Need S
    mappingType                             ENUMERATED {typeA, typeB},
    startSymbolAndLength                    INTEGER (0..127)
}

PDSCH-TimeDomainResourceAllocationList-r16 ::=  SEQUENCE (SIZE(1..maxNrofDL-Allocations)) OF PDSCH-TimeDomainResourceAllocation-r16

PDSCH-TimeDomainResourceAllocation-r16 ::=  SEQUENCE {
    k0-r16                                     INTEGER(0..32)                                              OPTIONAL,   -- Need S
    mappingType-r16                            ENUMERATED {typeA, typeB},
    startSymbolAndLength-r16                   INTEGER (0..127),
    repetitionNumber-r16                       ENUMERATED {n2, n3, n4, n5, n6, n7, n8, n16}                OPTIONAL,   -- Cond Formats1-0and1-1
    ...
}
	Conditional Presence
	Explanation

	Formats1-0and1-1
	In pdsch-TimeDomainResourceAllocationList-r16, this field is optionally present, Need R.
In pdsch-TimeDomainAllocationListDCI-1-2, this field is absent.




From our understanding, TDRA field in DCI indicates the repetitionNumber (if it is configured) with two TCI state and one CDM group to support single-DCI inter-slot TDM multi-TRP PDSCH repetition. Based on the RAN1 response, PDSCH time domain resource allocation for DCI format 1-2 should support the use of repetitionNumber and the configuration of the repetitionNumber in pdsch-TimeDomainResourceAllocationList and in pdsch-TimeDomainAllocationListForDCI-Format1-2-r16 is independent.
However, the conditional presence in PDSCH-TimeDomainResourceAllocation-r16 describes that it is not possible to configure the repetition number for PDSCH time domain resource allocation for DCI format 1-2.
Observation 1: Current RRC specification do not support the single-DCI inter-slot TDM multi-TRP PDSCH repetition for DCI 1-2.
Support of the repetition number for PDSCH time domain resource allocation for DCI 1-2

If RAN2 agree that this issue should be corrected, the candidate option to correct the specification would be following two options:
1. Option 1: Introduce the new repetitionNumber-v16xy which is only allowed to DCI format 1-2.
2. Option 2: Update the description of the conditional presence for “Formats1-0and1-1”
· Change the name of the conditional presence to “Formats1-0and1-1and1-2”
· Remove the condition “In pdsch-TimeDomainAllocationListDCI-1-2, this field is absent.”
	Formats1-0and1-1
	In pdsch-TimeDomainResourceAllocationList-r16, this field is optionally present, Need R.
In pdsch-TimeDomainAllocationListDCI-1-2, this field is absent.




We slightly prefer the option 2 because it has less specification change even option 1 would be more clear.
Proposal 1: RAN2 discuss how to support the repetition number for PDSCH time domain resource allocation for DCI 1-2.
· Option 1: Introduce the new repetitionNumber-v16xy which is only allowed to DCI format 1-2.
· Option 2: Update the description of the conditional presence for “Formats1-0and1-1”
- Change the name of the conditional presence to “Formats1-0and1-1and1-2”
- Remove the condition “In pdsch-TimeDomainAllocationListDCI-1-2, this field is absent.”
For the option 1, it is very difficult to introduce the new R16 field in PDSCH-TimeDomainResourceAllocation-r16 because we already have the Rel-17 non-critical extended field (i.e. k0-v1710) in PDSCH-TimeDomainResourceAllocation-r16. So, we require the new PDSCH-TimeDomainResourceAllocation-v16xy IE if we want to add the new field from Rel-16.
So, we think option 1 from R17 has small change and it can be easily corrected, but this change should be supported from Rel-16 because it was clearly missing feature in Rel-16. We provide CRs for each option:
· Option 1 for Rel-17 [3]
· Option 2 for Rel-16/17 [4][5]
Proposal 2: RAN2 approve the CRs from Rel-16 to support the repetition number for PDSCH time domain resource allocation for DCI 1-2.
In this case, we think the new UE capability to support this feature is not required because it was Rel-16 feature but only RRC didn’t support. However, it would be also possilbe to ask RAN1 whether the new capability is needed or not.
Proposal 3: No new UE capability is defined to support the repetition number for PDSCH time domain resource allocation for DCI 1-2.

Conclusion
Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Observation 1: Current RRC specification do not support the single-DCI inter-slot TDM multi-TRP PDSCH repetition for DCI 1-2.
Proposal 1: RAN2 discuss how to support the repetition number for PDSCH time domain resource allocation for DCI 1-2.
· Option 1: Introduce the new repetitionNumber-v16xy which is only allowed to DCI format 1-2.
· Option 2: Update the description of the conditional presence for “Formats1-0and1-1”
- Change the name of the conditional presence to “Formats1-0and1-1and1-2”
- Remove the condition “In pdsch-TimeDomainAllocationListDCI-1-2, this field is absent.”
Proposal 2: RAN2 approve the CRs from Rel-16 to support the repetition number for PDSCH time domain resource allocation for DCI 1-2.
Proposal 3: No new UE capability is defined to support the repetition number for PDSCH time domain resource allocation for DCI 1-2.
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