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1. Introduction
At RAN1#100bis-e meeting [1], we had many discussions via email and many agreements were reached for 5G V2X with NR-SL WID. There are a few remaining issues to make RAN1 specifications completed. In this contribution, we share our views on SL RA mechanism mode 1 for 5G V2X with NR-SL.


2. Discussions
2.1. PSFCH-to-HARQ timing indication
2.1.1. Async case between Uu and SL
	Agreements:
· In the determination of the UL slot used for SL HARQ-ACK reporting to the gNB: 
· k=0 corresponds to a last slot for a PUCCH transmission that would overlap with the last PSFCH reception occasion assuming that the starting time of the frame for sidelink transmission is given by the starting time of the frame for the downlink reception. 
· FFS: corrections to cover the asynchronous case

38.213 – section 16.5
…
With reference to slots for PUCCH transmissions and for a number of PSFCH reception occasions ending in slot , the UE provides the generated HARQ-ACK information in a PUCCH transmission within slot , subject to the overlapping conditions in Clause 9.2.5, where  is a number of slots indicated by a PSFCH-to-HARQ_feedback timing indicator field, if present, in a DCI format indicating a slot for PUCCH transmission to report the HARQ-ACK information, or  is provided by sl-ACKToUL-ACK.  corresponds to a last slot for a PUCCH transmission that would overlap with the last PSFCH reception occasion assuming that the start of the sidelink frame is same as the start of the downlink frame [4, TS 38.211].
…


As the outcome of the last e-meeting, the above text with red color was added to the spec. Meanwhile, asynchronous case is still FFS since a concern was raised. The concern is SL scheduling issue due to resource pool configuration and offset between Uu carrier and SL carrier. That is, the concern is involved with not only feedback on UL but also SL scheduling itself. Exactly, under some configurations, the agreed mechanism does not work. However, we believe that the current specification works under other configurations in asynchronous case as well. For mode 1 operation, gNB will guarantee that the system works, and it is OK that spec. does not capture anything to cover all asynchronous cases.
Configurations which system does not work with
· The following two are met
· Offset between Uu carrier and SL carrier is the same as or larger than one SL slot, and
· Resource pool is configured with a part (not all) of slots in the SL carrier
Configurations which system works with
· Resource pool is configured with all of slots in the SL carrier, or
· The following two are met
· Offset between Uu carrier and SL carrier is less than one SL slot, and
· Resource pool is configured with a part (not all) of slots in the SL carrier
It is noted that, gNB can indicate offset for DFN determination, which is captured in section 5.8.12 of TS 38.331. When appropriate OffsetDFN is provided, the offset between Uu carrier and SL carrier can be less than one SL slot.
Observation 1:
· Under some configurations, SL scheduling works even in asynchronous case.
Proposal 1:
· Take the following as a conclusion.
· In mode 1, gNB provides configurations for SL so that SL scheduling works well.
· No spec. update is necessary for asynchronous case.


2.1.2. Processing time for HARQ feedback on UL
	Agreements:
· A UE does not expect to be scheduled to transmit the UL report corresponding to a PSFCH reception earlier than Tprep after the end of the PSFCH. 
· This includes the effect of time advance.
· Tprep = (N+X) ∙ (2048+144) ∙ k ∙ 2 –μ ∙ T_c where: 
· Working assumption: N is 14, 18, 28 and 32 corresponds to the SCS configuration μ of 0, 1, 2 and 3, μ = min(μ_SL, μ_UL)
· k = T_s / T_c (parameters as defined in 38.211)
· FFS X (including the possibility of value 0)


At the last e-meeting, the above agreements were reached for processing time between PSFCH reception and PUCCH transmission. Two issues are still remaining.
A. N value
Currently, N value is agreed with 14, 18, 28, 32 for each SCS, as a working assumption. Fig. 1 is PDSCH processing procedure time in NR-Uu Rel-15. The processing time considers PDSCH reception/decoding and PUCCH preparation/transmission. This is similar to Tprep, i.e. let us use the processing time for analysis. 
N1 + d1,1 symbols are the processing time in unit of slot. Here we can see that N1 is different between dmrs-AdditionalPosition = pos0 and dmrs-AdditionalPosition ≠ pos0. PSFCH does not have DM-RS and thereby channel estimation is not necessary. The first N1 values should be taken as the reference. Regarding d1,1, it is dependent on PDSCH mapping type/the duration/etc. Although 0 seems OK for consideration of Tprep, let us use 3 for safety. In this case, N1 + d1,1 is 11, 13, 20, 23 for each SCS. Compared to the current N value, less processing time needs to be guaranteed at gNB side. Certainly, some aspects are different (e.g. the number of RX channels, with/without channel coding, with/without channel estimation), while we feel that the current N value is a bit large.
B. X value
As X value, there was a proposal that X is dependent on the number of PSFCH receptions. However, the number is unknown at gNB side. In that sense, X cannot be used as the proposal. Processing time can be defined for the worst case, i.e. for the case that the UE receives the maximum number of PSFCHs. In other words, the max number is set so that the processing time is less than Tprep.
Observation 2:
· Compared to PDSCH processing procedure time, N value for PSFCH processing time is large.
· X that is dependent on the number of PSFCH receptions cannot properly be used at gNB side since the number is unknown.
Proposal 2:
· Smaller N values are supported for PSFCH processing time.
· e.g. 11, 13, 20, 23 for each SCS.
· X is not supported. (i.e. X = 0)


2.2. Collision handling between PUCCH for SL HARQ-ACK and PUCCH/PUSCH for Uu commun.
2.2.1. PUCCH with SL HARQ-ACK vs. PUCCH/PUSCH with Uu UCI
This collision case is discussed in our contribution [2] for procedure AI.

2.2.2. PUCCH with SL HARQ-ACK vs. PUSCH without Uu UCI
	RAN1#98bis
Agreements
· SL HARQ-ACK is reported in PUSCH when reporting in PUCCH overlaps with a PUSCH transmission.
· The Rel-15 procedures and signaling for multiplexing DL HARQ-ACKs in PUSCH are reutilized.


As agreed in RAN1#98bis, SL HARQ-ACK on a PUCCH is piggybacked on a PUSCH if the PUCCH is overlapped with the PUSCH in time-domain. In our understanding, the PUSCH is only that without Uu UCI since multiplexing SL HARQ-ACK and Uu UCI on a channel is not supported. Rel-15 mechanism is reused for the piggyback procedure. The following two questions are raised:
A. Are betaOffsets and scaling configured for DL HARQ-ACK used for SL HARQ-ACK on UL as well? In NR-Uu, betaOffsets to apply rate matching of DL HARQ-ACK and UL-SCH can be determined either semi-statically or dynamically. In semi-static case, one value is configured by RRC parameter. Meanwhile, more than one values are configured and one is selected by UL grant in dynamic case. For scaling, one value is configured for rate matching as well.
Our preference is to configure parameters separately for SL HARQ-ACK report on UL. As agreed previously, PUCCH configuration is defined separately between Uu HARQ-ACK and SL HARQ-ACK. The reason is that required performance will be different. The same reason should be considered for betaOffsets and scaling as well. Performance of UL-SCH and SL HARQ-ACK is dependent on betaOffsets and scaling. If the parameters are shared between Uu HARQ-ACK multiplexing on PUSCH and SL HARQ-ACK multiplexing on PUSCH, the parameters are not optimal value for each performance requirement. To avoid this situation, new RRC parameters should be introduced even in May meeting; otherwise, SL HARQ-ACK report on UL seems inconsistent mechanism.
Observation 3:
· Between Uu HARQ-ACK report and SL HARQ-ACK report on UL,
· PUCCH configuration is separately defined as agreed previously.
· Shared betaOffsets and scaling for multiplexing on PUSCH seem not to be a reasonable choice.
Proposal 3:
· For rate-matching of SL HARQ-ACK multiplexed on PUSCH, RRC parameters sl-betaOffsets-r16 and sl-scaling-r16 are newly introduced.
· Apply the following TP to TS 38.213.
	16.5	UE procedure for reporting HARQ-ACK on uplink
A UE can be provided PUCCH resources or PUSCH resources [12, TS 38.331] to report HARQ-ACK information that the UE generates based on HARQ-ACK information that the UE obtains from PSFCH receptions, or from absence of PSFCH receptions. 
The UE multiplexes HARQ-ACK information in a PUSCH if the PUCCH resource overlaps in time with a PUSCH transmission, as described in Subclause 9 and Subclause 9.3 with the following exceptions:
-	betaOffsets is replaced with sl-betaOffset-r16;
-	scaling is replaced with sl-scaling-r16.
[…]



B. UL DAI in DCI format 0_1
DCI format 0_1 has UL DAI field. For type-1 HARQ-ACK CB, this field is used to indicate whether HARQ-ACK multiplexing on the corresponding PUSCH is needed or not. Even though all DL assignments are missed at the UE, the UE can know that HARQ-ACK bits should be generated as NACK and multiplexed on the PUSCH. For type-2 HARQ-ACK CB, this field is used to indicate the last DAI value for HARQ-ACK multiplexing on the corresponding PUSCH. Even if the last DCI is missed at the UE, the UE can know the HARQ-ACK payload size that should be multiplexed on the PUSCH.
At the last meeting, we agreed that DCI format 3_0 has counter SAI field. Then, we believe that UL DAI filed in DCI format 0_1 should be used to indicate SAI, at least for type-2 HARQ-ACK CB. How to use it can completely be the same as UL DAI. As abovementioned, this indication is beneficial to address misdetection issue of the last PDCCH.
Note that, for type-1 HARQ-ACK CB, reuse of the mechanism might not be good choice. UL DAI addresses the issue that all DL assignments are missed at the UE. However, the UE does not know the missed PDCCHs are UL grants or SL grants. Payload size is dependent on either, therefore, it leads to ambiguity.
Observation 4:
· UL DAI field in DCI format 0_1 can be used to indicate SAI, in case that type-2 HARQ-ACK CB is configured.
· UE can know from the field that the last SL scheduling DCI is missed.
· For type-1 HARQ-ACK CB, UL DAI field in DCI format 0_1 should not be used to indicate SAI.
· UE cannot know from the field whether HARQ-ACK bits that should be multiplexed on the PUSCH is SL HARQ-ACK or DL HARQ-ACK.
Proposal 4:
· When type-2 HARQ-ACK CB is configured, UL DAI field in DCI format 0_1 is used to indicate SAI.


2.3. Contents of HARQ feedback to gNB
2.3.1. Report for CG resource – max number of HARQ reTX
	Proposal 3:
         In case of reaching the maximum number of HARQ re-transmissions for a TB using resources provided by a configured grant:
         Alt 1. The UE reports ACK to the gNB.
         Alt 2. The UE reports ACK/NACK based on the corresponding PSFCH reception(s) or absence(s) thereof.


At the last meeting, the above proposal was discussed but there was no consensus. We believe that Alt 2 should be supported, and we propose it here.
The maximum number is provided ONLY for CG. This means, the TB can be retransmitted on resources provided by DG. If Alt 2 is adopted, this operation is possible. Note that gNB can decide whether further resources should be provided to the UE or not. Meanwhile, Alt 1 does not allow this operation. That is, if the number of retransmissions on resources provided by CG is reached to the maximum number, the TB shall be dropped. There is no advantage compared to Alt 2. Just worse system performance is assumed. Therefore, Alt 2 is straightforward for NR-SL spec.
Observation 5:
· There seems to be no advantage in the mechanism that the UE reports ACK to gNB in case of reaching the maximum number of HARQ re-transmissions for a TB using resources provided by a configured grant.
Proposal 5:
· In case of reaching the maximum number of HARQ re-transmissions for a TB using resources provided by a configured grant:
· The UE reports ACK/NACK based on the corresponding PSFCH reception(s) or absence(s) thereof.


2.3.2. Report for DG resource – No TX data
	38.213 – section 16.5
…
The UE generates NACK when, due to prioritization as described in Clause 16.2.4, the UE does not transmit a PSSCH in any of the resources provided by a DCI format 3_0 with CRC scrambled by SL-RNTI or, for a configured grant, in any of the resources provided in a single period and for which the UE is provided a PUCCH resource to report HARQ-ACK information. The UE generates ACK if the UE does not transmit a PSCCH with a SCI format 0_1 scheduling a PSSCH in any of the resources provided by a configured grant in a single period and for which the UE is provided a PUCCH resource to report HARQ-ACK information.
...


In the current spec., it is captured that UE reports ACK to gNB if the UE does not transmit any TB on resources provided by CG. Then, one question is raised: how about DG case? When a dynamic grant is provided to a UE, the UE may not have data to be transmitted. If this situation is possible, ACK should be transmitted to gNB.
We believe that this scheduling case could occur. For example, the UE transmits BSR to gNB. gNB provides resources by DG, based on the BSR. However, the UE no longer needs to transmit some data; i.e. the UE does not have PSCCH/PSSCH to be transmitted on the provided resources. Note that BSR does not include detailed information like how many TBs the UE would transmit. SL grant may be provided excessively. ACK transmission in this case is reasonable mechanism.
Observation 6:
· The following case could occur.
· When a dynamic grant is provided to a UE, the UE does not have data to be transmitted.
Proposal 6:
· When a dynamic grant is provided to a UE, but if the UE does not have data to be transmitted,
· The UE reports ACK to gNB.


2.4. Field size in DCI format 3_0
	Agreements:
· Higher layer signaling is used to configure the values of the PSFCH to PUCCH gap (NOTE: this is referred to as sl-FeedbackToUL-ACK in the following)
· The field PSFCH-to-HARQ_feedback timing indicator:
· Selects one of the configured values of the PSFCH to PUCCH gap, except in the case that, together with PUCCH resource indicator, it indicates that no PUCCH resource is provided.
· FFS Presence in DCI format 3_0 and size (0-3 bits).
Agreements:
· Counter sidelink index assignment (SAI) is supported.
· 2 bits are used for type-2 codebook. 
· FFS size for type-1 codebook (1 or 2 bits).
· The field is always present in DCI format 3_0.


At the last meeting, the following two fields in DCI format 3_0 are agreed, while the field sizes are still not fixed.
A. PSFCH-to-HARQ feedback timing indicator field
In DCI format 1_0, PDSCH-to-HARQ_feedback timing indicator field is always 3 bits. Meanwhile, in DCI format 1_1, PDSCH-to-HARQ_feedback timing indicator field is 0, 1, 2, or 3 bits, which is dependent on the number of entries in the higher layer parameter dl-DataToULACK. In that sense, this discussion means which format DCI format 3_0 should be aligned with: format 1_0 or format 1_1.
In our understanding, the reason of always 3 bits in DCI format 1_0 is that the format is also used before dedicated RRC parameters are provided to UE. Field size needs to be fixed. We can see that other fields in DCI format 1_0 are fixed in spec. Regarding DCI format 1_1, many fields are dependent on higher layer parameters. Operator can decide the presence and size, in consideration of balance between flexibility and format size (i.e. decoding performance).
Here, which format is baseline of format 3_0? We believe that it is 1_1, not 1_0. DCI format 3_0 is used in the case that dedicated RRC parameters are not provided? It seems that the system is a bit strange. gNB provides dedicated RRC parameters including sl-FeedbackToUL-ACK-DG. If gNB assumes that offset should be always 4 slots, which is dependent on system/TDD-config/etc., only 4 will be provided for sl-FeedbackToUL-ACK-DG. In this case, PSFCH-to-HARQ feedback timing indicator field is unnecessary in format 3_0. Note that the decoding performance will be better than that of format 3_0 with always the 3 bits.
Observation 7:
· DCI format 1_1 should be baseline of DCI format 3_0.
· Fixed field sizes in DCI format 1_0 is that the format is also used before dedicated RRC parameters are provided.
· Less field size, which is possible in DCI format 1_1, can improve PDCCH decoding performance.
Proposal 7:
· PSFCH-to-HARQ feedback timing indicator field size in DCI format 3_0 is 0, 1, 2, or 3 bits.
· Apply the following TP to TS 38.212.
	[bookmark: _Toc29326622][bookmark: _Toc29327772]7.3.1.4.1	Format 3_0
[…]
-	PSFCH-to-HARQ feedback timing indicator – 0, 1, 2, or 3 bits as defined in clause 16.5 of [5, TS 38.213]. The bitwidth for this field is determined as  bits, where I is the number of entries in the higher layer parameter sl-FeedbackToUL-ACK-DG.
[…]




B. Counter sidelink assignment index field
Key point of this discussion is the same as issue A. Which format should DCI format 3_0 be aligned with: format 1_0 or format 1_1? As we mentioned above, we believe that it should be DCI format 1_1. In DCI format 1_1, there is no field for DAI when pdsch-HARQ-ACK-Codebook=semi-static, since normally DAI is not used in type-1 HARQ-ACK CB. Therefore, 2 bits are unnecessary in DCI format 3_0, as format 1_1.
The reason of 1 or 2 bits DAI rather than 0 bit is to adopt ‘fallback’ mechanism like DCI format 1_0. If a UE reports HARQ-ACK information in a PUCCH only for a PDSCH reception scheduled by DCI format 1_0 with counter DAI field value of 1 on the PCell within the occasions for candidate PDSCH receptions, the UE transmits the PUCCH with only one-bit HARQ-ACK corresponding to the PDSCH reception. Type-1 HARQ-ACK CB will result in large payload size of each HARQ-ACK report. This is not good around cell edge. To guarantee PUCCH performance around cell edge, the ‘fallback’ mechanism is beneficial. Similar case can be considered in mode 1.
For the above fallback mechanism, DAI field is needed in DCI format 3_0 even when pdsch-HARQ-ACK-Codebook=semi-static. Meanwhile, the required field size is 1 bit. 2 bits are not needed. Note that even at cell edge, the mechanism is used in case that RRC connection is not lost, thereby always 2 bits are not reasonable choice and 1 bit is enough.
Proposal 8:
· Counter sidelink assignment index is 1 bit for type-1 HARQ-ACK CB.
· Apply the following TP to TS 38.212.
	7.3.1.4.1	Format 3_0
[…]
-	Counter sidelink assignment index – [1 or 2] bits
-	2 bits as defined in clause 165.x5.2.1 of [5, TS 38.213] if the UE is configured with pdsch-HARQ-ACK-Codebook = dynamic
-	[1 or 2] bits as defined in clause 165.x5.1 of [5, TS 38.213] if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static
[…]




2.5. MCS range restriction
	38.331
SL-ScheduledConfig-r16 ::=            SEQUENCE {
    sl-RNTI-r16                         RNTI-Value,
    mac-MainConfigSL-r16                MAC-MainConfigSL-r16                   OPTIONAL,    -- Need M
    sl-Timing-Config-r16                SL-TimingConfig-r16                    OPTIONAL,    -- Need M
    sl-MinMCS-PSSCH-r16                 INTEGER (0..27)                        OPTIONAL,    -- Need M
    sl-MaxMCS-PSSCH-r16                 INTEGER (0..31)                        OPTIONAL,    -- Need M
    sl-CS-RNTI-r16                      RNTI-Value                             OPTIONAL,    -- Need M
    ...
}

Agreements:
· The MCS table is indicated by 1st SCI, the number of MCS tables is (pre-) configured per resource pool.           
· 64QAM table is (pre-)configured as default. 
· Zero, one or two additional can be additionally (pre-)configured. Tables
· Using the 256QAM and/or low-SE MCS tables
· The number of bits in the 1st SCI for the indication is determined based on the number of MCS tables (pre)-configured for the resource pool
· 0, 1, or 2 bits
· Over-writing the (pre-)configured MCS table(s) by PC5-RRC is NOT supported
· A UE is not required to decode the 2nd SCI or the PSSCH associated with a 1st SCI if the 1st SCI indicates an MCS table that the UE does not support


At the previous meeting, RAN1 agreed that gNB can restrict MCS range that UE can use. sl-MinMCS-PSSCH-r16 is the minimum MCS index and sl-MaxMCS-PSSCH-r16 is the maximum MCS index. Meanwhile, at the last meeting, RAN1 agreed that multiple MCS tables can be (pre-)configured. SCI indicates both one MCS table and one MCS index from the table.
In this case, one question is raised that how to restrict MCS range by using only the single parameter set? The following option needs to be adopted to clarify MCS range restriction.
· Option 1: Introduce new RRC parameters for each table
· Option 2: The same index restriction is applied
· Option 3: Available index range is determined based on the corresponding spectral efficiency
[bookmark: _GoBack]We prefer option 1 to option 2 or option 3, while new RRC parameter may not be allowed. If not allowed, option 2 is not good choice in our understanding. NW would restrict MCS range so that achieved performance level can be controlled. Same index between different tables has not relation from performance perspective. To achieve this, we think that option 3 can be considered. For example, 64 QAM table and 256 QAM table are configured. MCS range of 64 QAM table is restricted as index 5 to index 20 as Fig. 1, by using the existing parameters. Then, available MCS range of 256 QAM is determined by each spectral efficiency. Index 5 of 64 QAM table is corresponding to 0.7402 of spectral efficiency. Index 20 indicates 3.3223. MCS range of 256 QAM table is determined so that the spectral efficiency range is not over that from 64 QAM table. Index 3 to index 13 of 256 QAM table can be used in this example.
[image: ]
Fig. 1: Option 3 for MCS range restriction
Observation 8:
· Details of MCS range restriction should be clarified for the case that more than one MCS table is configured.
Proposal 9:
· If new RRC parameters are allowed, new RRC parameters are introduced for each table.
· Otherwise, the existing parameters are used to restrict MCS range (MCS range 1) of 64 QAM table.
· MCS range (MCS range 2) of other MCS table is determined so that the spectral efficiency range of MCS range 2 is not over that achieved by MCS range 1.

3. Conclusion
In this contribution, we discussed the remaining issues on SL RA mechanism mode 1. Observations/Proposals are summarized as following: 
Observation 1:
· Under some configurations, SL scheduling works even in asynchronous case.
Proposal 1:
· Take the following as a conclusion.
· In mode 1, gNB provides configurations for SL so that SL scheduling works well.
· No spec. update is necessary for asynchronous case.
Observation 2:
· Compared to PDSCH processing procedure time, N value for PSFCH processing time is large.
· X that is dependent on the number of PSFCH receptions cannot properly be used at gNB side since the number is unknown.
Proposal 2:
· Smaller N values are supported for PSFCH processing time.
· e.g. 11, 13, 20, 23 for each SCS.
· X is not supported. (i.e. X = 0)
Observation 3:
· Between Uu HARQ-ACK report and SL HARQ-ACK report on UL,
· PUCCH configuration is separately defined as agreed previously.
· Shared betaOffsets and scaling for multiplexing on PUSCH seem not to be a reasonable choice.
Proposal 3:
· For rate-matching of SL HARQ-ACK multiplexed on PUSCH, RRC parameters sl-betaOffsets-r16 and sl-scaling-r16 are newly introduced.
· Apply the following TP to TS 38.213.
	16.5	UE procedure for reporting HARQ-ACK on uplink
A UE can be provided PUCCH resources or PUSCH resources [12, TS 38.331] to report HARQ-ACK information that the UE generates based on HARQ-ACK information that the UE obtains from PSFCH receptions, or from absence of PSFCH receptions. 
The UE multiplexes HARQ-ACK information in a PUSCH if the PUCCH resource overlaps in time with a PUSCH transmission, as described in Subclause 9 and Subclause 9.3 with the following exceptions:
-	betaOffsets is replaced with sl-betaOffset-r16;
-	scaling is replaced with sl-scaling-r16.
[…]


Observation 4:
· UL DAI field in DCI format 0_1 can be used to indicate SAI, in case that type-2 HARQ-ACK CB is configured.
· UE can know from the field that the last scheduling DCI is missed.
· For type-1 HARQ-ACK CB, UL DAI field in DCI format 0_1 should not be used to indicate SAI.
· UE cannot know from the field whether HARQ-ACK bits that should be multiplexed on the PUSCH is SL HARQ-ACK or DL HARQ-ACK.
Proposal 4:
· When type-2 HARQ-ACK CB is configured, UL DAI field in DCI format 0_1 is used to indicate SAI.
Observation 5:
· There seems to be no advantage in the mechanism that the UE reports ACK to gNB in case of reaching the maximum number of HARQ re-transmissions for a TB using resources provided by a configured grant.
Proposal 5:
· In case of reaching the maximum number of HARQ re-transmissions for a TB using resources provided by a configured grant:
· The UE reports ACK/NACK based on the corresponding PSFCH reception(s) or absence(s) thereof.
Observation 6:
· The following case could occur.
· When a dynamic grant is provided to a UE, the UE does not have data to be transmitted.
Proposal 6:
· When a dynamic grant is provided to a UE, but if the UE does not have data to be transmitted,
· The UE reports ACK to gNB.
Observation 7:
· DCI format 1_1 should be baseline of DCI format 3_0.
· Fixed field sizes in DCI format 1_0 is that the format is also used before dedicated RRC parameters are provided.
· Less field size, which is possible in DCI format 1_1, can improve PDCCH decoding performance.
Proposal 7:
· PSFCH-to-HARQ feedback timing indicator field size in DCI format 3_0 is 0, 1, 2, or 3 bits.
· Apply the following TP to TS 38.212.
	7.3.1.4.1	Format 3_0
[…]
-	PSFCH-to-HARQ feedback timing indicator – 0, 1, 2, or 3 bits as defined in clause 16.5 of [5, TS 38.213]. The bitwidth for this field is determined as  bits, where I is the number of entries in the higher layer parameter sl-FeedbackToUL-ACK-DG.
[…]


Proposal 8:
· Counter sidelink assignment index is 1 bit for type-1 HARQ-ACK CB.
· Apply the following TP to TS 38.212.
	7.3.1.4.1	Format 3_0
[…]
-	Counter sidelink assignment index – [1 or 2] bits
-	2 bits as defined in clause 165.x5.2.1 of [5, TS 38.213] if the UE is configured with pdsch-HARQ-ACK-Codebook = dynamic
-	[1 or 2] bits as defined in clause 165.x5.1 of [5, TS 38.213] if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static
[…]


Observation 8:
· Details of MCS range restriction should be clarified for the case that more than one MCS table is configured.
Proposal 9:
· If new RRC parameters are allowed, new RRC parameters are introduced for each table.
· Otherwise, the existing parameters are used to restrict MCS range (MCS range 1) of 64 QAM table.
· MCS range (MCS range 2) of other MCS table is determined so that the spectral efficiency range of MCS range 2 is not over that achieved by MCS range 1.
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Table 5.1.3.1 - 1: MCS index table 1   for PDSCH  

MCS Index   I MCS   Modulation Order     Q m  Target code Rate  R   x [1024]  Spectral   efficiency  

0   2  120  0.2344  

1   2  157  0.3066  

2   2  193  0.3770  

3   2  251  0.4902  

4   2  308  0.6016  

5   2  379  0.7402  

6   2  449  0.8770  

7   2  526  1.0273  

8   2  602  1.1758  

9   2  679  1.3262  

10   4  340  1.3281  

11   4  378  1.4766  

12   4  434  1.6953  

13   4  490  1.9141  

14   4  553  2.1602  

15   4  616  2.4063  

16   4  658  2.5703  

17   6  438  2.5664  

18   6  466  2.7305  

19   6  517  3.0293  

20   6  567  3.3223  

21   6  616  3.6094  

22   6  666  3.9023  

23   6  719  4.2129  

24   6  772  4.5234  

25   6  822  4.8164  

26   6  873  5.1152  

27   6  910  5.3320  

28   6  948  5.5547  

29   2  reserved  

30   4  reserved  

31   6  reserved  

  Table 5.1.3.1 - 2 : MCS index table  2   for PDSCH  

MCS Index   I MCS     Modulation Order     Q m  Target code Rate  R  x [1024]  Spectral   efficiency  

0   2  120  0.2344  

1   2  193  0.3770  

2   2  308  0.6016  

3   2  449  0.8770  

4   2  602  1.1758  

5   4  378  1.4766  

6   4  434  1.6953  

7   4  490  1.9141  

8   4  553  2.1602  

9   4  616  2.4063  

10   4  658  2.5703  

11   6  466  2.7305  

12   6  517  3.0293  

13   6  567  3.3223  

14   6  616  3.6094  

15   6  666  3.9023  

16   6  719  4.2129  

17   6  772  4.5234  

18   6  822  4.8164  

19   6  873  5.1152  

20   8  682.5  5.3320  

21   8  711  5.5547  

22   8  754  5.8906  

23   8  797  6.2266  

24   8  841  6.5703  

25   8  885  6.9141  

26   8  916.5  7.1602  

27   8  948  7.4063  

28   2  reserved  

29   4  reserved  

30   6  reserved  

31   8  reserved  
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