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1 Introduction
[bookmark: OLE_LINK32][bookmark: OLE_LINK33]In the last meeting and during the intermission, the RRC signalling for NRU has been discussed. 
 [107bis#16][NR-U] Running CR for 38.331 (QC)
      Intended outcome: Endorsed running CR
      Deadline: 2 weeks
In this contribution, we would like to further discuss about issues on RRC signalling for NR-U and provide our considerations. 
2 [bookmark: OLE_LINK45][bookmark: OLE_LINK46]Discussion on NRU RRC signalling
2.1 Multi-TTI UL grant
In the previous RAN 1 meeting, the multi-TTI UL grant has been agreed to support scheduling multiple UL grants with one DCI to reduce the number of LBTs for PDCCH transmission. While in the current running CR, the signalling was left blank as FFS and the R15 signalling for TDRA is as follows:
-- ASN1START
-- TAG-PUSCH-TIMEDOMAINRESOURCEALLOCATIONLIST-START

PUSCH-TimeDomainResourceAllocationList ::=  SEQUENCE (SIZE(1..maxNrofUL-Allocations)) OF PUSCH-TimeDomainResourceAllocation

PUSCH-TimeDomainResourceAllocation ::=  SEQUENCE {
    k2                                      INTEGER(0..32)          OPTIONAL,   -- Need S
    mappingType                             ENUMERATED {typeA, typeB},
    startSymbolAndLength                    INTEGER (0..127)
}

-- TAG-PUSCH-TIMEDOMAINRESOURCEALLOCATIONLIST-STOP
-- ASN1STOP

Observation 1: In R15, a TDRA table consists of up to 16 entries in the RRC signalling, with each entry including k2, PUSCH mapping type and SLIV and a DCI field indicating the entry for PUSCH. 
In terms of resource allocation for multi-TTI UL grant, the time domain resource allocation (TDRA) needs to be revised. In RAN1#98bis, the following agreement was made:
	RAN1#98bis
Agreement:
For signaling the number of scheduled PUSCHs and TDRA in one DCI scheduling multiple PUSCHs, the TDRA table is extended such that each row indicates multiple PUSCHs (continuous in time-domain)
· Alt. 1: Each PUSCH has a separate SLIV and mapping type. The number of scheduled PUSCHs is signalled by the number of indicated valid SLIVs in the row of the TDRA table signalled in DCI.
· FFS: Separate k2
· Alt. 2: 
· A separate SLIV for 
· the starting slot, 
· the ending slot
· The slots in between have a SLIV of S=0, L=14
· A separate mapping type for 
· the starting slot, 
· the ending slot,
· the slots in between (a single mapping type for all of them)
· The total number of PUSCHs for the row.
· FFS: Extension to non-contiguous PUSCHs




In this meeting, two alternatives are provided, while from the agreement from the RAN1#99, it can be seen that Alt1 was agreed. Based on the agreement, we can made the following observation
Observation 2: (a) Each PUSCH has its separate SLIV and PUSCH mapping type, while they are continuous in the slot granularity; (b) there may be different numbers of UL grants for different entries in the TDRA table; (c) whether k2 is per UL grant or per PDCCH scheduling is FFS

Then, in RAN1#99, the following agreement was made:
	RAN1#99
Agreement:
· The TDRA table configuration allows indicating single or multiple continuous PUSCHs in any slot of the multiple scheduled slots
· For signaling the number of scheduled PUSCHs and TDRA in one DCI format 0_1 scheduling multiple PUSCHs, the TDRA table is extended such that each row indicates multiple PUSCHs (continuous in time-domain)
· Each PUSCH has a separate SLIV and mapping type. The number of scheduled PUSCHs is signalled by the number of indicated valid SLIVs in the row of the TDRA table signalled in DCI.
· Note: For the fallback DCI, Rel-15 TDRA table is used

Agreement:
For scheduling multiple PUSCHs by a single DCI Format 0_1:
· The same DCI Format 0_1 can schedule a single PUSCH or multiple PUSCHs
· Maximum number of PUSCHs that can be configured in a row of the TDRA table: 8
· The number of NDI bits and RV bits in DCI format 0_1 is determined based on the configured TDRA table
· 1 RV bit per PUSCH in case multiple PUSCHs are scheduled
· 2 RV bits for the PUSCH in case only a single PUSCH is scheduled


Based on the above agreement, we can make the following observation:
Observation 3: There are at most 8 entries within the TDRA table.
Based on the above observations, we can see that unlike R15, within each entry, the length of the configuration is not fixed, but can vary with the number of UL grants. If k2 is finally agreed as separate for each PUSCH, the original field PUSCH-TimeDomainResourceAllocation can be reused; if k2 is agreed as common, it cannot be reused, k2 is common for all PUSCHs and each PUSCH has an pair of {SLIV, PUSCH mapping type}.
Proposal 1: Use one common K2 for all UL grants for multi-TTI UL scheudling and adopt the text proposal in Section 4
2.2 Intra-cell guard band for UL and DL
In the list of open issues provided by rapporteur, the following issue related to the configuration of intraCellGuardBandUL/DL is mentioned:
	RAN1 has left signaling optimizations for intraCellGuardBandUL-r16 (and intraCellGuardBandDL-r16) to RAN2. In particular, 
· RAN2 to decide on the format of intraCellGuardBandDL-r16 for the case when no intra-carrier guard-bands are configured for a carrier
· RAN2 can consider signaling optimization if needed.


Based on the RAN1 agreement, there are three possible configurations for a certain guardband
· No guardband
· The default guardband configuration in RAN4 spec
· Explicitly configured value
While the current configuration in the running CR is as follows:
PhysicalCellGroupConfig information element
-- ASN1START
-- TAG-PHYSICALCELLGROUPCONFIG-START

PhysicalCellGroupConfig ::=         SEQUENCE {
====omitted=====
[bookmark: _Hlk31235010]    intraCellGuardBandUL-r16               SEQUENCE (SIZE (1..8)) OF INTEGER (0..275) OPTIONAL,     -- Need M
[bookmark: _Hlk31052616][bookmark: _Hlk31235030]intraCellGuardBandDL-r16               SEQUENCE (SIZE (1..[8])) OF INTEGER (0..[275])      OPTIONAL     -- Need M   
    ]]
}

	intraCellGuardBandDL
Each value is a CRB index. For every two values, the first/second is the lowest/highest CRB of a guard band between two RB sets. If not configured, the guard bands are according to the TS 38.101 (Editor’s Note: put the correct TS and section # later).

	intraCellGuardBandUL
Each value is a CRB index. For every two values, the first/second is the lowest/highest CRB of a guard band between two RB sets. If not configured, the guard bands are according to the TS 38.101 (Editor’s Note: put the correct TS and section # later).



The issue with the current ASN1 is that the case when there is no guardband between two RB sets is not possible to be configured. In order to enable the above three possibilities, When N RB sets are configured, there should be N-1 intra cell guard band configurations. Besides, when there the three possibilities should be enabled by a CHOICE structure in the signalling. 
Proposal 2: Adopt the signalling design for both intraCellGuardBandUL-r16 and intraCellGuardBandDL-r16 in Section 4.2.
2.3 Uplink resource configuration
In the RAN1 discussion, agreement has been made on the uplink resource allocation, which is excerpted as follows:
	Agreement:
In Rel-16, for a cell, the UE can expect that cell-specifically configured PUCCH resources and UE-specifically configured PUCCH resources either all have interlaced mapping or all have non-interlaced mapping as per Rel-15.
· Note: RRC parameters that are made redundant due to this agreement can be eliminated

Agreement:
In Rel-16, for a cell, the UE can expect that cell-specifically configured PUSCH resources and UE-specifically configured PUSCH resources either all have interlaced mapping or all have non-interlaced mapping as per Rel-15.
· Note: RRC parameters that are made redundant due to this agreement can be eliminated
Agreement:
In Rel-16, for a cell, the UE can expect that UE-specifically configured PUCCH resources and all PUSCH transmissions (scheduled and configured) after dedicated configurations either all have interlaced mapping or all have non-interlaced mapping as per Rel-15.



Based on the above agreements, we can make the following summary 
· Dedicated configuration of useInterlace is not needed
· UseInterlace does not need to be configured under BWP congfiguration, but under cell-specific configuration, i.e., servingCellConfigCommon
· Interlace configuration does not need to be configured for PUSCH and PUCCH separately
Hence, one parameter in BWP-UplinkCommon would be enough
Proposal 3: Use one and only one parameter in BWP-UplinkConfigCommon to configure whether interlace is configured for the cell. 
3 Conclusion
[bookmark: _Toc423020280][bookmark: OLE_LINK47][bookmark: OLE_LINK48]In this contribution, we have the following proposals. 
Observation 1: In R15, a TDRA table consists of up to 16 entries in the RRC signalling, with each entry including k2, PUSCH mapping type and SLIV and a DCI field indicating the entry for PUSCH. 
Observation 2: (a) Each PUSCH has its separate SLIV and PUSCH mapping type, while they are continuous in the slot granularity; (b) there may be different numbers of UL grants for different entries in the TDRA table; (c) whether k2 is per UL grant or per PDCCH scheduling is FFS
Observation 3: There are at most 8 entries within the TDRA table.
Proposal 1: Use one common K2 for all UL grants in the TDRA table and adopt the text proposal in Section 4. 
Proposal 2: Adopt the signalling design for both intraCellGuardBandUL-r16 and intraCellGuardBandDL-r16 in Section 4.2.
Proposal 3: Use one and only one parameter in BWP-UplinkConfigCommon to configure whether interlace is configured for the cell. 





















4 [bookmark: _Toc766283][bookmark: _Toc868954][bookmark: _Toc868994][bookmark: _Toc878629][bookmark: _Toc878642][bookmark: _Toc878706][bookmark: _Toc878720][bookmark: _Toc878730][bookmark: _Toc878761][bookmark: _Toc766284][bookmark: _Toc868955][bookmark: _Toc868995][bookmark: _Toc878630][bookmark: _Toc878643][bookmark: _Toc878707][bookmark: _Toc878721][bookmark: _Toc878731][bookmark: _Toc878762][bookmark: _Toc525565501][bookmark: _Toc465844068][bookmark: _Toc465844075][bookmark: _Toc465844076][bookmark: _Toc465844077][bookmark: _Toc465844078][bookmark: _Toc465844079]Text Proposal
4.1 PUSCH TDRA
-- ASN1START
-- TAG-PUSCH-TIMEDOMAINRESOURCEALLOCATIONLIST-START

MultiplePUSCH-TimeDomainResourceAllocationList ::=  SEQUENCE (SIZE(1..maxNrofMultipleUL-Allocations)) OF MultiplePUSCH-TimeDomainResourceAllocation

MultiplePUSCH-TimeDomianResourceAllocation ::= SEQUENCE (SIZE(1..maxNrofMultipleUL)) OF PUSCH-TimeDomainResourceAllcation

PUSCH-TimeDomainResourceAllocation ::=  SEQUENCE {
    k2                                      INTEGER(0..32)          OPTIONAL,   -- Need S
    mappingType                             ENUMERATED {typeA, typeB},
    startSymbolAndLength                    INTEGER (0..127)
}

maxNrofMultipleUL-Allocations ::= 8
maxNrofMultipleUL ::=FFS
-- TAG-PUSCH-TIMEDOMAINRESOURCEALLOCATIONLIST-STOP
-- ASN1STOP

4.2 intraCellGuardBandUL
ServingCellConfigCommon ::=         SEQUENCE {
==omitted==
	intraCellGuardBandUL-r16 	SEQUENCE (SIZE(1..4)) OF intraCellGuardBandperGuardBand 				OPTIONAL, --need R
	intraCellGuardBandDL-r16 	SEQUENCE (SIZE(1..4)) OF intraCellGuardBandperGuardBand 				OPTIONAL, --need R
==omitted==
}
intraCellGuardBandperGuardBand ::=CHOICE {
	default					NULL,
	withoutGuardband  		NULL,
	withGuardband 			SEQUENCE (SIZE (1..2)) OF INTEGER (0,..,275)  
}    																									
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