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1 Introduction

This offline discussion try to solve the below issue treated in R2-2212603 [1]. Based on the RAN2 agreements below, details (i.e. UE capability signalling and descriptions to support of repetition on PDSCH time domain resource allocation for DCI format 1-2, RRC signalling or description support) will be discussed in this offline discussion. As results of this offline discussion, we will make the TS 38.306/331 CRs.
PDSCH time domain resource allocation for DCI format 1-2

R2-2212603
Support of repetition on PDSCH time domain resource allocation for DCI format 1-2
Samsung
discussion
Rel-16
NR_eMIMO-Core, NR_L1enh_URLLC-Core
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.
DISCUSSION

· Nokia think the observation is correct. Think the P3 is important. 

· Current RRC specification do not support the single-DCI inter-slot TDM multi-TRP PDSCH repetition for DCI 1-2. We fix think from R16 
· A new UE capability is defined to support the repetition number for PDSCH time domain resource allocation for DCI 1-2.
Offline 003 (Samsung), details and CRs
2 Contact information

	Company
	Contact Name
	Email

	Samsung
	Seungri Jin
	seungri.jin@samsung.com

	OPPO
	Zonda Du
	duzhongda@oppo.com

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


3 Discussion
3.1 UE capability
Based on the RAN2 above agreements, RAN2 agreed to introduce the Rel-16 UE capability to support the repetition number for PDSCH time domain resource allocation for DCI 1-2. 
After checking the TS 38.306/331, the capability field of supportRepNumPDSCH-TDRA-r16 for supportInter-slotTDM-r16 capabilities in MIMO-ParametersPerBand IE is the related capability for the repetition number for PDSCH time domain resource allocation.

MIMO-ParametersPerBand ::=          SEQUENCE {

-- skipped 
-- R1 16-2b-5: Single-DCI based inter-slot TDM

    supportInter-slotTDM-r16                    SEQUENCE {

        supportRepNumPDSCH-TDRA-r16                 ENUMERATED {n2, n3, n4, n5, n6, n7, n8, n16},
        maxTBS-Size-r16                             ENUMERATED {kb3, kb5, kb10, kb20, noRestriction},

        maxNumberTCI-states-r16                     INTEGER (1..2)

    }                                                                                                              OPTIONAL,
-- skipped 
	supportInter-slotTDM-r16
Indicates whether UE supports single-DCI based inter-slot TDM. This capability signalling includes the following:

-
supportRepNumPDSCH-TDRA-r16 indicates support of RepNumR16 in PDSCH-TimeDomainResourceAllocation and the maximum value of RepNumR16
-
maxTBS-Size-r16 indicates maximum TBS size.

-
maxNumberTCI-states-r16 indicates the maximum number of TCI states.
	Band
	No
	N/A
	N/A


However, many Rel-17 UE capabilities have already introduced in MIMO-ParametersPerBand as non-critical extension so it seems not possible to add the new Rel-16 UE capability in MIMO-ParametersPerBand IE. Therefore, if RAN2 want to introduce the new UE capability to support the single-DCI inter-slot TDM multi-TRP PDSCH repetition for DCI 1-2 in MIMO-ParametersPerBand, it should be Rel-17 UE capability.
Question 1: Do companies agree to introduce the new Rel-17 UE capability to support the single-DCI inter-slot TDM multi-TRP PDSCH repetition for DCI 1-2 in MIMO-ParametersPerBand? Please provide any comments if you have any.
	Company
	Yes/No
	Additional comments

	Samsung
	Yes
	We think adding R16 capability is not easy and supporting this feature from Rel-17 could be fine.

	OPPO
	Yes
	Agree with Rapporteur

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


For details regarding the signalling and descriptions for the new UE capability to support the single-DCI inter-slot TDM multi-TRP PDSCH repetition for DCI 1-2, there could be some options from Rapporteur suggestion. Below options are assumed to be added under the MIMO-ParametersPerBand IE as non-critical extension.
1. Option 1: As similar with Rel-16 UE capability for supportRepNumPDSCH-TDRA-r16, introduce the new Rel-17 UE capability supportRepNumPDSCH-TDRA-ForDCI-Format1-2-r17 which has ENUMERATED {n2, n3, n4, n5, n6, n7, n8, n16}.
2. Option 2: Introduce the new Rel-17 UE capability supportRepNumPDSCH-TDRA-ForDCI-Format1-2-r17 which has ENUMERATED {true}. In this case, the actual number of repetition could be same with supportRepNumPDSCH-TDRA-r16.
3. Option 3: Others
Question 2: Which option is preferred to introduce the UE capability to support the single-DCI inter-slot TDM multi-TRP PDSCH repetition for DCI 1-2?
	Company
	Option?
	Additional comments

	Samsung
	Option 1
	It seems simple approach.

	OPPO
	Option 1
	Option 2 doesn’t work since it imply that new Rel17 UE capability depends on the presence of Rel16 legacy UE capability, which is not the case based on LS from RAN1.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Conclusion

Only limited number of companies provided the view but all have same view to introduce the Rel-17 UE capability to support the single-DCI inter-slot TDM multi-TRP PDSCH repetition for DCI 1-2.

Proposal 1: Revert the agreement for supporting the single-DCI inter-slot TDM multi-TRP PDSCH repetition for DCI 1-2. RAN2 fix it from Rel-17.

Proposal 2: Introduce the new Rel-17 UE capability supportRepNumPDSCH-TDRA-ForDCI-Format1-2-r17 which has ENUMERATED {n2, n3, n4, n5, n6, n7, n8, n16}.

3.2 Configuration
In [1], two options regarding how to support the single-DCI inter-slot TDM multi-TRP PDSCH repetition for DCI 1-2 in the RRC specification.
1. Option 1 [3]: Introduce the new repetitionNumber field which is only allowed to DCI format 1-2.

2. Option 2 [2][4]: 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.”
As RAN2 agreed to the new UE capability for this feature, it is more natural to go option 1 (i.e. introduce the new repetitionNumber field which is only allowed to DCI format 1-2). RAN2 initially assumed it can be supported from Rel-16 but signaling support from Rel-16 is quite tricky 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-TimeDomainAllocationListDCI-1-2-v16xy as an critical extension if we want to add the new field from Rel-16.

PDSCH-Config ::=                        SEQUENCE {

-- skipped

pdsch-TimeDomainAllocationListDCI-1-2-r16       SetupRelease { PDSCH-TimeDomainResourceAllocationList-r16 }                                                 OPTIONAL,   -- Need M

-- skipped
}
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

    ...,

    [[

    k0-v1710                                INTEGER(33..128)                                               OPTIONAL    -- Need S

    ]]

}

So, Rapporteur think Option 1 from R17 seems preferred because this approach only requires small change and it can be easily corrected. Please see the below changes suggested from Rapporteur
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

    ...,

    [[

    k0-v1710                                INTEGER(33..128)                                               OPTIONAL    -- Need S

    ]],


[[


repetitionNumber-v17xy





ENUMERATED {n2, n3, n4, n5, n6, n7, n8, n16}













OPTIONAL   -- Cond Format1-2


]]
}
	PDSCH-TimeDomainResourceAllocation field descriptions

	k0
Slot offset between DCI and its scheduled PDSCH (see TS 38.214 [19], clause 5.1.2.1). k0-v1710 is only applicable for PDSCH SCS of 480 kHz and 960 kHz. When the field is absent the UE applies the value 0.

	mappingType
PDSCH mapping type (see TS 38.214 [19], clause 5.3).

	repetitionNumber,  repetitionNumber-v17xy
Indicates the number of PDSCH transmission occasions for slot-based repetition scheme in IE RepetitionSchemeConfig. The parameter is used as specified in 38.214 [19].

	startSymbolAndLength
An index giving valid combinations of start symbol and length (jointly encoded) as start and length indicator (SLIV). The network configures the field so that the allocation does not cross the slot boundary (see TS 38.214 [19], clause 5.1.2.1).


	Conditional Presence
	Explanation

	Formats1-0and1-1
	In pdsch-TimeDomainAllocationListDCI-1-2, pdsch-TimeDomainAllocationListForMultiPDSCH, and SIB20, this field is absent.

Otherwise, in pdsch-TimeDomainResourceAllocationList-r16 and pdsch-TimeDomainResourceAllocationList-r17, this field is optionally present, Need R.

	Cond Format1-2
	In pdsch-TimeDomainAllocationListDCI-1-2, this field is optionally present, Need R.


Question 2: Do companies agree to introduce the new repetitionNumber-v17xy field which is only allowed to DCI format 1-2.? Please provide any comments if you have any.
	Company
	Yes/No
	Additional comments

	Samsung
	Yes
	We think adding R16 capability and configuration of this field are not easy and supporting this feature from Rel-17 could be fine.

	OPPO
	Yes
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Conclusion

Only limited number of companies provided the view but all have same view to introduce the Rel-17 signalling to support the single-DCI inter-slot TDM multi-TRP PDSCH repetition for DCI 1-2.

Proposal 3: Introduce the new Rel-17 repetitionNumber field which is only allowed to DCI format 1-2.

4 Conclusion

In summary, the following are proposed:

Proposal 1: Revert the agreement for supporting the single-DCI inter-slot TDM multi-TRP PDSCH repetition for DCI 1-2. RAN2 fix it from Rel-17.

Proposal 2: Introduce the new Rel-17 UE capability supportRepNumPDSCH-TDRA-ForDCI-Format1-2-r17 which has ENUMERATED {n2, n3, n4, n5, n6, n7, n8, n16}.
Proposal 3: Introduce the new Rel-17 repetitionNumber field which is only allowed to DCI format 1-2.
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