3GPP TSG RAN2 REL-17 NR ASN.1 e-ad hoc							R2-2204301
Electronic Meeting, 20 Apr – 2 Apr 2022

[bookmark: Source]Agenda Item:		4
Source:			Qualcomm Inc.
Title:	PDSCH-TimeDomainResourceAllocationList merging issue [Q300] [Q301] [Q302]
Document for:		Discussion and decision

1	Introduction
The RILs [Q300], [Q301] and [Q302] relate to merging issue for field pdsch-TimeDomainAllocationList-r17 in PDSCH-ConfigBroadcast-r17 (introduced by MBS) and PDSCH-TimeDomainResourceAllocation-r17 (introduced by 71GHz). These are copied below for quick reference [1].

PDSCH-ConfigBroadcast information element
-- ASN1START
-- TAG-PDSCH-CONFIGBROADCAST-START

PDSCH-ConfigBroadcast-r17 ::= SEQUENCE {
    pdschConfigList-r17                    SEQUENCE (SIZE (1..maxNrofPDSCH-ConfigPTM-r17) ) OF PDSCH-ConfigPTM-r17,
    pdsch-TimeDomainAllocationList-r17     PDSCH-TimeDomainResourceAllocationList-r16                          OPTIONAL,   -- Need R	Comment by Rapporteur (Håkan): [RIL]: Q301 [Delegate]: Qualcomm (Umesh)  [WI]: MBS [Class]: 2 [Status]: ToDo [TDoc]: None [Proposed Conclusion]: 
[Description]: PDSCH-TimeDomainAllocationList-r16 or -r17
[Proposed Change]: After merging, maybe the IE used for this field should be -r17, not PDSCH-TimeDomainAllocationList-r16, since a new IE -r17 is also defined. 
Cleaner to use -r17 if that is indeed introduced. Then if needed, k0 can be clairified to have different applicable range for r17 or when included in SIB20. Use -r16 only if k0 is extended but PDSCH-TimeDomainResourceAllocation-r17 is removed.
Related to Q300 and Q302.
[Comments]: 

    rateMatchPatternToAddModList-r17       SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPattern   OPTIONAL,   -- Need R
    lte-CRS-ToMatchAround                  RateMatchPatternLTE-CRS                                             OPTIONAL,   -- Need R
    mcs-Table-r17                          ENUMERATED {qam256, qam64LowSE}                                     OPTIONAL,   -- Need S
    xOverhead-r17                          ENUMERATED {xOh6, xOh12, xOh18}                                     OPTIONAL    -- Need S
}

PDSCH-ConfigPTM-r17 ::= SEQUENCE {
    dataScramblingIdentityPDSCH-r17        INTEGER (0..1023) OPTIONAL, -- NEED S
    dmrs-ScramblingID0-r17                 INTEGER (0..65535)  OPTIONAL,   -- Need S
    pdsch-AggregationFactor-r17            ENUMERATED {n2, n4, n8}   OPTIONAL   -- Need S
}

-- TAG-PDSCH-CONFIGBROADCAST-STOP
-- ASN1STOP


PDSCH-TimeDomainResourceAllocationList information element
-- ASN1START
-- TAG-PDSCH-TIMEDOMAINRESOURCEALLOCATIONLIST-START


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)
}

[bookmark: _Hlk100741215]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
    ...
}

PDSCH-TimeDomainResourceAllocationList-r17 ::= SEQUENCE (SIZE(1.. maxNrofDL-Allocations)) OF MultiPDSCH-TimeDomainResourceAllocation-r17

MultiPDSCH-TimeDomainResourceAllocation-r17 ::= SEQUENCE {
    pdsch-AllocationList-r17                 SEQUENCE (SIZE(1..maxNrofMultiplePDSCHs-r17)) OF PDSCH-TimeDomainResourceAllocation-r17,
    ...
}

PDSCH-TimeDomainResourceAllocation-r17 ::=  SEQUENCE {	Comment by Rapporteur (Håkan): [RIL]: Q300 [Delegate]: Qualcomm (Umesh)  [WI]: 71GHz [Class]: 2 [Status]: ToDo [TDoc]: None [Proposed Conclusion]: 
[Description]: Extended k0 in PDSCH-TimeDomainResourceAllocation
[Proposed Change]: The only difference between r16 and r17 seems to be the range of k0. Then it is unclear why -r17 needs to be introduced instead of simply adding NCE for k0-v1700 for the extende
Easier to simply add k0-v1700 field in -r16 IE, unless a clear need for new IE is seen.d range. This also has impact on merging with MBS.
Related to Q301 and Q302
[Comments]: 

    k0-r17                                      INTEGER (0..128)                                     OPTIONAL,  -- Need S
    mappingType-r17                             ENUMERATED {typeA, typeB},
    startSymbolAndLength-r17                    INTEGER (0..127),
    repetitionNumber-r17                        ENUMERATED {n2, n3, n4, n5, n6, n7, n8, n16}         OPTIONAL,  -- Cond Formats1-0and1-1
    ...
}

-- TAG-PDSCH-TIMEDOMAINRESOURCEALLOCATIONLIST-STOP
-- ASN1STOP

	PDSCH-TimeDomainResourceAllocation field descriptions

	k0
Slot offset between DCI and its scheduled PDSCH (see TS 38.214 [19], clause 5.1.2.1). For k0-r17, only values {0..32} are applicable for PDSCH SCS of 120 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
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]. This field is not present when PDSCH-TimeDomainResourceAllocation-r16 is included in SIB20.	Comment by Rapporteur (Håkan): [RIL]: Q302 [Delegate]: Qualcomm (Umesh)  [WI]: MBS [Class]: 2 [Status]: ToDo [TDoc]: None [Proposed Conclusion]: 
[Description]: repetitionNumber field descr
[Proposed Change]: In the field description, the new sentence "This field is not present when PDSCH-TimeDomainResourceAllocation-r16 is included in SIB20" is confusing. 
Use -r16 only if k0 is extended but PDSCH-TimeDomainResourceAllocation-r17 is removed. Use -r17 in SIB20, if r17 is kept. Capture in conditional presence (instead of field description) that when included in SIB20, repetitionNumber field is absent. 
Related to Q300 and Q301
[Comments]:


	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).



	MultiPDSCH-TimeDomainResourceAllocation field descriptions

	pdsch-AllocationList
One or multiple PDSCHs which can be in consecutive or non-consecutive slots (see TS 38.214 [19], clause 5.1.2.1). 



	Conditional Presence
	Explanation

	Formats1-0and1-1
	In pdsch-TimeDomainResourceAllocationList-r16, this field is optionally present, Need R.
In pdsch-TimeDomainResourceAllocationList-r17, this field is optionally present, Need R.
In pdsch-TimeDomainAllocationListDCI-1-2 and pdsch-TimeDomainAllocationListForMultiPDSCH, this field is absent.



2 	Discussion
2.1	[Q300] Introducing PDSCH-TimeDomainResourceAllocation-r17 vs extending k0-r16 
As seen in the above snippet (and repeated below), the only difference between PDSCH-TimeDomainResourceAllocation-r16 and -r17 is the range of k0. Everything else is exactly same (including optionality and conditional presence). There is already possibility to extend the -r16 version.
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
    ...
}

PDSCH-TimeDomainResourceAllocation-r17 ::=  SEQUENCE {
    k0-r17                                      INTEGER (0..128)                                     OPTIONAL,  -- Need S
    mappingType-r17                             ENUMERATED {typeA, typeB},
    startSymbolAndLength-r17                    INTEGER (0..127),
    repetitionNumber-r17                        ENUMERATED {n2, n3, n4, n5, n6, n7, n8, n16}         OPTIONAL,  -- Cond Formats1-0and1-1
    ...
}

Then it is unclear why -r17 needs to be introduced instead of simply adding NCE for k0-v1700 for the extended range.
Proposal 1: [Q300] Extend k0-r16 instead of introducing PDSCH-TimeDomainResourceAllocation-r17.

2.2	[Q301] PDSCH-TimeDomainResourceAllocationList-r16 vs -r17 for MBS 
As seen above in section 2.1, the IE PDSCH-TimeDomainResourceAllocationList-r16 is included in PDSCH-ConfigBroadcast-r17 (field pdsch-TimeDomainAllocationList-r17), which in turn can be included in the following ways:
· SIB20-r17 -> CFR-ConfigMCCH-MTCH-r17 -> PDSCH-ConfigBroadcast-r17  To configure MCCH
· MCCH-Message-r17 -> MCCH-MessageType-r17  -> MBSBroadcastConfiguration-r17  -> MBSBroadcastConfiguration-r17-IEs -> PDSCH-ConfigBroadcast-r17  To configure MTCH

The difference between the PDSCH-TimeDomainResourceAllocationList-r16 vs -r17 are shown below
[bookmark: _Hlk100742314]PDSCH-TimeDomainResourceAllocationList-r16 ::=  SEQUENCE (SIZE(1..maxNrofDL-Allocations)) OF PDSCH-TimeDomainResourceAllocation-r16

PDSCH-TimeDomainResourceAllocationList-r17 ::= SEQUENCE (SIZE(1.. maxNrofDL-Allocations)) OF MultiPDSCH-TimeDomainResourceAllocation-r17

MultiPDSCH-TimeDomainResourceAllocation-r17 ::= SEQUENCE {
    pdsch-AllocationList-r17                 SEQUENCE (SIZE(1..maxNrofMultiplePDSCHs-r17)) OF PDSCH-TimeDomainResourceAllocation-r17,
    ...
}

Using -r17 allows for configuring nested lists (notice that PDSCH-TimeDomainResourceAllocationList-r17 is a list of MultiPDSCH-TimeDomainResourceAllocation-r17 where each element can be a list of PDSCH-TimeDomainResourceAllocation-rXX), whereas -r16 is not nested (it is a list of PDSCH-TimeDomainResourceAllocation-r16). However, in the end both lists include IE PDSCH-TimeDomainResourceAllocation-rXX. (When pdsch-AllocationList-r17 is of size 1, both are equivalent.) Given Rel-17 specification indeed introduced the -r17 structure, it should be considered whether new structure can be applicable for MBS, or whether MBS must use -r16 structure. 
Proposal 2: [Q301] Discuss, for MBS, whether pdsch-TimeDomainAllocationList-r17 field in PDSCH-ConfigBroadcast-r17 should use -r16 or -r17 version of the IE PDSCH-TimeDomainResourceAllocationList-rXY.

2.3	[Q302] Conditional presence of repetitionNumber 
As discussed above, PDSCH-ConfigBroadcast-r17 (which can include repetitionNumber field within it) can be included in SIB20 or MCCH-Message. The intent of the sentence “This field is not present when PDSCH-TimeDomainResourceAllocation-r16 is included in SIB20.” in the field description of repetitionNumber field seems to be to exclude it in the first case. It is preferable to include such condition in conditional presence table as there is already a conditional presence table defined.
Proposal 3: [Q302] Remove last sentence in repetitionNumber field description and update the conditional presence table.

3 	Resolving the merging issue
3.1	[Q302] Changes in conditional presence of repetitionNumber
Regardless of outcome of P1 and P2, this change is common.
	PDSCH-TimeDomainResourceAllocation field descriptions

	k0
Slot offset between DCI and its scheduled PDSCH (see TS 38.214 [19], clause 5.1.2.1). For k0-r17, only values {0..32} are applicable for PDSCH SCS of 120 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
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]. This field is not present when PDSCH-TimeDomainResourceAllocation-r16 is included in SIB20.

	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).



	MultiPDSCH-TimeDomainResourceAllocation field descriptions

	pdsch-AllocationList
One or multiple PDSCHs which can be in consecutive or non-consecutive slots (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, Iin pdsch-TimeDomainResourceAllocationList-r16 and pdsch-TimeDomainResourceAllocationList-r17, this field is optionally present, Need R.
In pdsch-TimeDomainResourceAllocationList-r17, this field is optionally present, Need R.
In pdsch-TimeDomainAllocationListDCI-1-2 and pdsch-TimeDomainAllocationListForMultiPDSCH, this field is absent.



3.2	[Q300] Additional changes if P1 is agreeable
Following changes are needed to resolve the merging issue if P1 is agreeable.
PDSCH-TimeDomainResourceAllocationList information element
-- ASN1START
-- TAG-PDSCH-TIMEDOMAINRESOURCEALLOCATIONLIST-START


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
    ...,
    [[ k0-v1700                                INTEGER(33..128)                                            OPTIONAL   -- Need S
    ]]
}

PDSCH-TimeDomainResourceAllocationList-r17 ::= SEQUENCE (SIZE(1.. maxNrofDL-Allocations)) OF MultiPDSCH-TimeDomainResourceAllocation-r17

MultiPDSCH-TimeDomainResourceAllocation-r17 ::= SEQUENCE {
    pdsch-AllocationList-r17                 SEQUENCE (SIZE(1..maxNrofMultiplePDSCHs-r17)) OF PDSCH-TimeDomainResourceAllocation-r167,
    ...
}

PDSCH-TimeDomainResourceAllocation-r17 ::=  SEQUENCE {
    k0-r17                                      INTEGER (0..128)                                     OPTIONAL,  -- Need S
    mappingType-r17                             ENUMERATED {typeA, typeB},
    startSymbolAndLength-r17                    INTEGER (0..127),
    repetitionNumber-r17                        ENUMERATED {n2, n3, n4, n5, n6, n7, n8, n16}         OPTIONAL,  -- Cond Formats1-0and1-1
    ...
}

-- TAG-PDSCH-TIMEDOMAINRESOURCEALLOCATIONLIST-STOP
-- ASN1STOP

	PDSCH-TimeDomainResourceAllocation field descriptions

	k0
Slot offset between DCI and its scheduled PDSCH (see TS 38.214 [19], clause 5.1.2.1). For k0-r17, only values {0..32} are k0-v1700 is not applicable for PDSCH SCS of 120 kHz. k0-v1700 is not applicable when PDSCH-TimeDomainResourceAllocation-r16 is included in PDSCH-TimeDomainResourceAllocationList-r16. When the field is absent the UE applies the value 0.



3.3	[Q301] Additional Changes if P2 conclusion is to use -r17 
PDSCH-ConfigBroadcast information element
-- ASN1START
-- TAG-PDSCH-CONFIGBROADCAST-START

PDSCH-ConfigBroadcast-r17 ::= SEQUENCE {
    pdschConfigList-r17                    SEQUENCE (SIZE (1..maxNrofPDSCH-ConfigPTM-r17) ) OF PDSCH-ConfigPTM-r17,
    pdsch-TimeDomainAllocationList-r17     PDSCH-TimeDomainResourceAllocationList-r176                          OPTIONAL,   -- Need R
    rateMatchPatternToAddModList-r17       SEQUENCE (SIZE (1..maxNrofRateMatchPatterns)) OF RateMatchPattern   OPTIONAL,   -- Need R
    lte-CRS-ToMatchAround-r17                  RateMatchPatternLTE-CRS                                             OPTIONAL,   -- Need R	Comment by QC (Umesh): This editorial is applicable regardless of outcome of P2.
    mcs-Table-r17                          ENUMERATED {qam256, qam64LowSE}                                     OPTIONAL,   -- Need S
    xOverhead-r17                          ENUMERATED {xOh6, xOh12, xOh18}                                     OPTIONAL    -- Need S
}

PDSCH-ConfigPTM-r17 ::= SEQUENCE {
    dataScramblingIdentityPDSCH-r17        INTEGER (0..1023) OPTIONAL, -- NEED S
    dmrs-ScramblingID0-r17                 INTEGER (0..65535)  OPTIONAL,   -- Need S
    pdsch-AggregationFactor-r17            ENUMERATED {n2, n4, n8}   OPTIONAL   -- Need S
}

-- TAG-PDSCH-CONFIGBROADCAST-STOP
-- ASN1STOP

4	Conclusion
In this paper, we discussed about merging issues from 71GHz and MBS Wis related to PDSCH-TimeDomainResourceAllocationList. We propose:

Proposal 1: [Q300] Extend k0-r16 instead of introducing PDSCH-TimeDomainResourceAllocation-r17. Adopt changes shown in section 3.2.
Proposal 2: [Q301] Discuss, for MBS, whether pdsch-TimeDomainAllocationList-r17 field in PDSCH-ConfigBroadcast-r17 should use -r16 or -r17 version of the IE PDSCH-TimeDomainResourceAllocationList-rXY. (Conditional on conclusion of P2: Adopt changes shown in section 3.3.)
Proposal 3: [Q302] Remove last sentence in repetitionNumber field description and update the conditional presence table, as shown in section 3.1.
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