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Introduction
Below we provide our opinions on the higher layer signaling for NCR, MCS and eDSS, based on the outcome from RAN1 #112-bis in [1]. Additionally, we discuss the higher layer parameters for the agreed TEI-18 for single DCI scheduling multiple PUSCHs with non-consecutive allocations in FR1.
[bookmark: _Ref178064866]Discussion
NCR
Number of beam-time indications in one DCI (#54)
Below is the agreement achieved on the RAN1#112bis-e meeting related to the payload size of the dynamic beam indication DCI format 2_8.
	Agreement (RAN1#112bis-e)
For the aperiodic beam indication via DCI 5-0, the following option is supported:
· Option-4:
· The DCI size of DCI Format 5-0 is implicitly determined by the RRC configuration with the maximum value as 128.
· The [maximum] number of fields for time resource indication (Tmax) is explicitly configured by dedicated RRC parameter with the maximum value as [16] or [32].
· FFS: How to support and address an actual number of fields for time resource indication is smaller than the configured maximum number.




It was agreed that the maximum payload size of the DCI format 2_8 is 128 bits. It was also agreed that in the DCI format 2_8, the maximum width of the beam index field is 6 bits, and the maximum field width of the time resource index field is  bits. In the extreme case, one DCI can include 64 {beam, time resource} pair indications. To support both simple NCR with a few beams and advanced NCR with more beams, we think a reasonable number for numberOfFields could be 32.
[bookmark: _Toc135034322][bookmark: _Toc135038583]NCR: The maximum number for the resource indication numberOfFields is 32.
Related to this is whether for a given numberOfFields a maximum or any number of fields in DCI 2_8 is indicated. In our view, depending on the slot, there may be highly varying complexity in the dynamic indication, translating into a need for indicating a varying number of time resources. In fact, we think that the norm will be much fewer time resources than what may occasionally be required and thereby determining the maximum number. Furthermore, a flexible network configuration should allow the gNB to provide different numbers of beam indications in each DCI format 2_8 based on the dynamically scheduled UEs. In this way, a timely dynamic beam indication for the NCR can be ensured. Additionally, by agreeing on a fixed number of time indications in a DCI, any remaining bits would not be possible to use for other indications in future releases. For that reason, we propose that maximum remains in the description.
[bookmark: _Toc135034320][bookmark: _Toc135038581]NCR: Allowing different numbers of beam indications in each DCI format 2_8 ensures a timely dynamic beam indication for the NCR.
[bookmark: _Toc135034321][bookmark: _Toc135038582]NCR: Requiring the same number of time indications in all DCIs will not reflect actual network needs and will restrict enhancing DCI for future releases. 
[bookmark: _Toc135034323][bookmark: _Toc135038584]NCR: numberOfFields in NCR-AperiodicFwdConfig indicates the maximum number of time resource fields in one DCI carrying aperiodic beam indication.
The question then arises how to support an actual number of time resource indications which is smaller than the configured maximum numberOfFields for DCI format 2_8. To enable a variable number of time resource indications in DCI format 2_8, a dedicated bitfield in the DCI format 2_8 can be used by the gNB to explicitly inform the NCR about the actual number of time resource indications carried by the DCI format 2_8. The bit-width of the dedicated bitfield can be configured by the network explicitly via RRC where the maximum number is [4] bits if max{numberOfFields} = [16], or [5] bits if max{numberOfFields} = [32]. Alternatively, the bit-width of the dedicated bitfield is implicitly determined by the RRC parameter numberOfFields (Tmax), i.e., .
[bookmark: _Toc131509535][bookmark: _Toc131782867][bookmark: _Toc131759374][bookmark: _Toc135034324][bookmark: _Toc135038585]NCR: The actual number of indicated time resources in one dynamic beam indication DCI format 5_0 is explicitly indicated in the DCI. The bit-width of the dedicated bitfield is determined by log2(numberOfFields) .
Finally, RAN1 has agreed on how two conflicting aperiodic beam indications among DCIs should be prioritized: If there is a conflict between two aperiodic indications DCI format 2_8, the latest indication is prioritized. However, RAN1 has not agreed how conflicting beam indications within a DCI format 2_8 should be dealt with. We think it is reasonable to assume that all beam configurations per DCI format 2_8 are coherent, i.e., not conflicting.
[bookmark: _Toc135034325][bookmark: _Toc135038586]NCR: Within a DCI format 2_8, the NCR does not expect more than one beam configuration for a given time resource.
MCE
In a previous meeting, below fields were agreed for DCI 0_X/1_X. 
Agreements
Inclusion of SCell dormancy indication in DCI format 0_X/1_X is configurable
Inclusion of PDCCH monitoring adaptation indication in DCI format 0_X/1_X is configurable
Inclusion of minimum applicable scheduling offset indicator in DCI format 0_X/1_X is configurable
Regarding SCell dormancy in 0_X/1_X, both SCell dormancy indication cases 1 and 2 need consideration. 
For Case 1, the existing RRC parameters that are applicable for DCI 1_1/0_1 should be reused as it provides a simpler option. 
For Case 2, there are two aspects – 1) for the fields used as validation for dormancy indication, since DCI 1_X can include FDRA for multiple cells, even when PCell is not scheduled (invalid FDRA for PCell), other cells may still be scheduled (valid FDRA), so it is preferable to consider invalid FDRA for all co-scheduled cells as indication for SCell dormancy, and 2) the actual fields that would be used for dormancy indication can remain the same as existing specification i.e. corresponding fields that are applicable for the primary cell. If bits are insufficient (e,g, since RV/HARQ process number are configurable), similar fields corresponding to other cells in the set could also be considered, but it may be simpler to follow existing mechanism from current spec.
[bookmark: _Toc131759376][bookmark: _Toc135038587]MCE: For Case 1 SCell dormancy indication via DCI 1_X/0_X, reuse the existing RRC parameters that are applicable for SCell dormancy indication field in DCI 1_1/0_1. 
[bookmark: _Toc131759377][bookmark: _Toc135038588]MCE: For Case 2 SCell dormancy indication via DCI 1_X, when all Type 0 FDRA bits (if applicable) in DCI format 1_X are equal to 0 and all Type 1 FDRA bits (if applicable) in DCI format 1_X are equal to 1, 
a. [bookmark: _Toc131759378][bookmark: _Toc135038589]the SCell dormancy indication is given by the following fields in DCI 1_X used for the primary cell (i.e. using same fields as in DCI 1_1)
i. [bookmark: _Toc131759379][bookmark: _Toc135038590]modulation and coding scheme
ii. [bookmark: _Toc131759380][bookmark: _Toc135038591]new data indicator
iii. [bookmark: _Toc131759381][bookmark: _Toc135038592]redundancy version within the DCI (if applicable)
iv. [bookmark: _Toc131759382][bookmark: _Toc135038593]HARQ process number within the DCI (if applicable)
v. [bookmark: _Toc131759383][bookmark: _Toc135038594]antenna port(s)
vi. [bookmark: _Toc131759384][bookmark: _Toc135038595]DMRS sequence initialization
Regarding PDCCH monitoring adaptation indication, the field is applicable for PDCCH monitoring on a serving cell. Thus, the field can be included in the DCI 1_X/0_X based on either the existing RRC parameter (as applicable for 1_1/0_1) or using a new RRC parameter that is applicable to 1_X/0_X. We do not have a very strong view on this. Since it implies maximum 2 bits overhead in DCI, it would seem simpler to reuse existing parameters as much as possible including the search space switching timers, etc. 
[bookmark: _Toc131759385][bookmark: _Toc135038596]MCE: For PDCCH monitoring adaptation indication field in DCI format 0_X/1_X, reuse the existing RRC parameter(s) that are applicable for PDCCH monitoring adaptation field in DCI 1_1/0_1.
Regarding minimum applicable scheduling offset indicator field, the field indicates minimum scheduling offset for a PDSCH/PUSCH scheduled by DCI. For this, the field can be included in the DCI 1_X/0_X based on either the existing RRC parameter (as applicable for 1_1/0_1) or using a new RRC parameter that is applicable to 1_X/0_X. Given that that all co-scheduled cells in a set have same SCS, it is natural to assume that the scheduling offset if applied would be similar among all cells in the set. Then, a single field that would be commonly applicable to all co-scheduled cells in the set is enough, and it could be based on existing RRC parameters. In case a cell is not configured with minimum scheduling offset values, this field would not apply for that cell’s scheduling.  
[bookmark: _Toc131759386][bookmark: _Toc135038597]MCE: For minimum applicable scheduling offset indicator in DCI format 0_X/1_X, 
b. [bookmark: _Toc131759387][bookmark: _Toc135038598]Support a single field that is commonly applicable to all cells in a set of cells  
c. [bookmark: _Toc131759388][bookmark: _Toc135038599]Reuse existing RRC parameter(s) that are applicable for minimum applicable scheduling offset indicator field in DCI 1_1/0_1.
There was a discussion during RAN1#112bis-e regarding the RVs to use in case of 1-bit RV. Currently, the specification defines a 1-bit RV table for DCI formats 0_2/1_2, mapping to RV0 and RV3, which are optimized for URLLC use cases, i.e. RV0 and RV3 provide better self-decodability across HARQ transmissions. However, for 0_3/1_3, HARQ combining performance is equally and perhaps even more important than just self-decodability. Since RV0,RV2 provides better performance than RV0,RV3 (which was noted by RV ordering discussions and observations from Rel-15 e.g. from notes from RAN1#90bis below), RV0,RV2 should also be supported for 1-bit RV.
[image: ]
[bookmark: _Toc135038600]MCE: For 1-bit in DCI format 0_X/1_X, support higher layers to configure RV0,RV2 or RV0,RV3. 
DSS Enhancements
Below two features are agreed to be introduced in Rel18 DSS Enhancements WI
•	Reception of NR PDCCH candidates that overlap with LTE CRS REs
•	Enabling UEs to support, and be configured with, two overlapping CRS rate matching patterns regardless of support or configuration of multi-TRP
In this section, we provide our view on higher layer signaling for reception of NR PDCCH candidates that overlap with LTE CRS REs. RRC parameters for the other feature were agreed and sent to RAN2 in [5].
Following Draft CRs for TS 38.211 [2] and 38.213 [3] were in principle agreed in RAN1#112b-e. 
Agreement
The draft CR in R1-2304277 for Rel-18 TS38.211 eDSS is endorsed in principle.
Agreement
The draft CR in R1-2304195 for Rel-18 TS38.213 eDSS is endorsed in principle.
Explicit RRC parameter for enabling/disabling ‘Reception of NR PDCCH candidates overlapped with LTE CRS REs’ is included in the endorsed CRs and details of the parameter were discussed in [112bis-e-R18-RRC-01] discussion (row 4 of the eDSS RRC parameters in the spreadsheet in R1-2304221 [4]).
Also, as part of UE capability discussions for the WI, if capability signaling is introduced such that a UE indicates support of two PDCCH-DMRS channel estimation (CE) methods (‘legacy CE’, ‘clean symbol-based CE’), then higher layer signaling to configure the UE to use one of the supported CE methods would be needed. Such higher layer signaling, if introduced, should be separate from the RRC parameter used for enabling disabling the feature and details for the parameter can be decided after UE capability discussions related to channel estimation are concluded.
[bookmark: _Toc135038601]DSS: Agree to the details provided in row 4 of the eDSS RRC parameters spreadsheet in R1-2304221 (for the RRC parameter to enable/disable reception of NR PDCCH candidates overlapped with LTE CRS REs).

 Endorsed TEI on single DCI scheduling non-consecutive PUSCHs in FR1
In Rel-16, the feature multi-PUSCH scheduling was introduced whereby a single DCI 0_1 can schedule up to 8 PUSCHs. The feature is agnostic to subcarrier spacing, frequency range, and whether or not shared spectrum access is required for the frequency band. The only restriction in Rel-16 specifications is that the multiple scheduled PUSCHs occur in contiguous slots. The corresponding Rel-16 UE feature parameter is as follows (see [6])
	multiPUSCH-UL-grant-r16
Indicates whether the UE supports scheduling up to 8 PUSCH with a single DCI 0_1. This capability is also applicable to a frequency band that does not require shared spectrum access.
	Band
	No
	N/A
	N/A



In Rel-17, multi-PUSCH scheduling was extended to support non-contiguous slots in addition to contiguous slots. In contrast this feature is not agnostic to frequency range; it is limited to FR2 which includes sub-ranges FR2-1 (up to 52.6 GHz) and the newly introduced FR2-2 (up to 71 GHz). For FR2-1 the UE feature is limited to 120 kHz only. The corresponding Rel-17 UE feature parameter for FR2-1 is given is as follows (see [7]):
	multiPUSCH-SingleDCI-FR2-1-SCS-120kHz-r17
Indicates whether the UE supports multi-PUSCH scheduling by single DCI for the operation with 120kHz SCS in FR2-1 with non-contiguous allocation.
	Band
	No
	N/A
	N/A



During last meeting the following was agreed that extend the Rel-17 feature to FR1.
Agreement
Introduce UE feature(s) for multi-PUSCH scheduling with single DCI 0_1 for non-contiguous slots in FR1 for all defined SCSs
· Note: there is no RAN1 impact
The extension in Rel-17 to non-contiguous slots was enabled by RRC parameter extendedK2 as shown below (see[8])
	-- 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)
}

PUSCH-TimeDomainResourceAllocationList-r16 ::=  SEQUENCE (SIZE(1..maxNrofUL-Allocations-r16)) OF PUSCH-TimeDomainResourceAllocation-r16

PUSCH-TimeDomainResourceAllocation-r16 ::=  SEQUENCE {
    k2-r16                                     INTEGER(0..32)          OPTIONAL,   -- Need S
    puschAllocationList-r16                    SEQUENCE (SIZE(1..maxNrofMultiplePUSCHs-r16)) OF PUSCH-Allocation-r16,
...
}

PUSCH-Allocation-r16 ::=  SEQUENCE {
    mappingType-r16                           ENUMERATED {typeA, typeB}                     OPTIONAL,   -- Cond NotFormat01-02-Or-TypeA
    startSymbolAndLength-r16                  INTEGER (0..127)                              OPTIONAL,   -- Cond NotFormat01-02-Or-TypeA
    startSymbol-r16                           INTEGER (0..13)                               OPTIONAL,   -- Cond RepTypeB
    length-r16                                INTEGER (1..14)                               OPTIONAL,   -- Cond RepTypeB
    numberOfRepetitions-r16                   ENUMERATED {n1, n2, n3, n4, n7, n8, n12, n16} OPTIONAL,   -- Cond Format01-02
    ...,
    [[
    numberOfRepetitionsExt-r17                ENUMERATED {n1, n2, n3, n4, n7, n8, n12, n16, n20, n24, n28, n32, spare4, spare3, spare2,
                                                          spare1}                           OPTIONAL,   -- Cond Format01-02-For-TypeA
    numberOfSlotsTBoMS-r17                   ENUMERATED {n1, n2, n4, n8, spare4, spare3, spare2, spare1}   OPTIONAL,   -- Need R
    extendedK2-r17                            INTEGER (0..128)                              OPTIONAL    -- Cond MultiPUSCH
    ]]
}

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


	extendedK2
Corresponds to L1 parameter 'K2' (see TS 38.214 [19], clause 6.1.2.1) configurable per PUSCH allocation. Only values {0..32} are applicable for PUSCH SCS of 120 kHz.
When the field is absent for the first PUSCH if multiple PUSCH are configured per PDCCH, or when the field is absent and only one PUSCH is configured per PDCCH, the UE applies the value 1 when PUSCH SCS is 15/30 kHz; the value 2 when PUSCH SCS is 60 kHz, the value 3 when PUSCH SCS is 120 kHz, the value 11 when PUSCH SCS is 480 kHz, and the value 21 when PUSCH SCS is 960 kHz.



We provide the information to RAN2 to make necessary changes such that this parameter can be applied for Rel-18 for operation in FR1. Please note that the maximum range value is suggested to be reduced for FR1. 
Note that the attached Excel Sheet provides the proposed higher layer parameters for convenience.
Therefore, we propose the following:
[bookmark: _Toc134725082][bookmark: _Toc135038602]Endorsed TEI: Endorse the higher layer parameter in the attached Excel sheet) for enabling in FR1 scheduling multiple PUSCHs on non-consecutive slots by a single DCI format 0_1.
Conclusion
In the previous sections we made the following observations: 
Observation 1	NCR: Allowing different numbers of beam indications in each DCI format 2_8 ensures a timely dynamic beam indication for the NCR.
Observation 2	NCR: Requiring the same number of time indications in all DCIs will not reflect actual network needs and will restrict enhancing DCI for future releases.

Based on the discussion in the previous sections we propose the following:
Proposal 1	NCR: The maximum number for the resource indication numberOfFields is 32.
Proposal 2	NCR: numberOfFields in NCR-AperiodicFwdConfig indicates the maximum number of time resource fields in one DCI carrying aperiodic beam indication.
Proposal 3	NCR: The actual number of indicated time resources in one dynamic beam indication DCI format 5_0 is explicitly indicated in the DCI. The bit-width of the dedicated bitfield is determined by log2(numberOfFields) .
Proposal 4	NCR: Within a DCI format 2_8, the NCR does not expect more than one beam configuration for a given time resource.
Proposal 5	MCE: For Case 1 SCell dormancy indication via DCI 1_X/0_X, reuse the existing RRC parameters that are applicable for SCell dormancy indication field in DCI 1_1/0_1.
Proposal 6	MCE: For Case 2 SCell dormancy indication via DCI 1_X, when all Type 0 FDRA bits (if applicable) in DCI format 1_X are equal to 0 and all Type 1 FDRA bits (if applicable) in DCI format 1_X are equal to 1,
a.	the SCell dormancy indication is given by the following fields in DCI 1_X used for the primary cell (i.e. using same fields as in DCI 1_1)
i.	modulation and coding scheme
ii.	new data indicator
iii.	redundancy version within the DCI (if applicable)
iv.	HARQ process number within the DCI (if applicable)
v.	antenna port(s)
vi.	DMRS sequence initialization
Proposal 7	MCE: For PDCCH monitoring adaptation indication field in DCI format 0_X/1_X, reuse the existing RRC parameter(s) that are applicable for PDCCH monitoring adaptation field in DCI 1_1/0_1.
Proposal 8	MCE: For minimum applicable scheduling offset indicator in DCI format 0_X/1_X,
a.	Support a single field that is commonly applicable to all cells in a set of cells
b.	Reuse existing RRC parameter(s) that are applicable for minimum applicable scheduling offset indicator field in DCI 1_1/0_1.
Proposal 9	MCE: For 1-bit in DCI format 0_X/1_X, support higher layers to configure RV0,RV2 or RV0,RV3.
Proposal 10	DSS: Agree to the details provided in row 4 of the eDSS RRC parameters spreadsheet in R1-2304221 (for the RRC parameter to enable/disable reception of NR PDCCH candidates overlapped with LTE CRS REs).
Proposal 11	Endorsed TEI: Endorse the higher layer parameter in the attached Excel sheet) for enabling in FR1 scheduling multiple PUSCHs on non-consecutive slots by a single DCI format 0_1.
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Observations:
- If performance is the priority, {0.2,3,1} should be used.
- Ifself-decodability is the priority, it should be faksn.iat account that the upper limit of the code rate at which
cach RV is self-decodable s in the following order: 0>35>2>1

- The default RV order is {0,2,3,1} for cases where RV index is not explicitly signalled or otherwise specified
and there is no ambiguity about which instance of a transmission occurred, for both BG1 and BG2

Conclusion for other cases, e grant-free and unlicensed:
- The respective session should determine the requirements (ambiguity, number of repetitions, self-decodability,

existence of configuration signalling) and RV(s) should then be determined accordingly in the channel coding
session.





