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[bookmark: _Toc939][bookmark: _Toc24792][bookmark: _Toc6764]Introduction
In this contribution, the remaining issues of mode 1 resource allocation schemes are discussed.
Mode 1 scheduling scheme
Sidelink DCI 
Sidelink DCI content 
New DCI format 3 has been introduced in NR Uu to schedule the sidelink transmission, some field such as time domain resource allocation, frequency domain resource allocation, HARQ process number, configured grant index and so on are agreed to be included in DCI, besides, some other field are to be discussed for SL DCI.
· Pool index: PSFCH is not always needed in SL transmission, even for unicast or groupcast HARQ feedback maybe disabled. So it is not efficient if only one resource pool is enabled to carry all the kinds of cast type with/without HARQ feedback. SL DCI should have the capability to select the resource pool in the run. 
· [bookmark: _Toc8744]CFI: In future release, it is very likely that a UE support NR sidelink transmission and reception on multi-carriers, so the cross-carrier scheduling indicator is needed in the DCI considering forward compatibility. It should be noted that DCI format 3_1 contains CFI and the size of DCI 3_0 may need to align with size of DCI 3_1. 
· DAI: DAI is need when dynamic HARQ codebook is enabled.
· Indication of activation/release for a SL configured grant type-2: In LTE V2X DCI there is one bit field called “Activation/release indication”, which is used to indicate activation/release for a SL SPS configuration. The same logic can be reused for indication of activation/release for a SL configured grant type-2.
Then the DCI contents can be summarized as below:
Table 2-1 content of DCI 3-0
	Field
	Values / size
	Notes

	CFI
	0 or 3bits
	This field is present according to the high layer configuration

	Pool index
	0 or 3bits
	This field is present according to the high layer configuration

	Resource allocation
	
Part1：Lowest index of the subchannel allocation to the initial transmission - Maximum 5bits.
Part2： SCI format content
· TDRA :9bits or 5bits
· FDRA: max is 13bits or 9bits
	Reuse method of R14, bits length of part 1 depend on the number of subchannel
Bits length of part 2 depend on the configured max number of TB transmissions scheduled in a SCI

	PDCCH-to-PSSCH gap
	3bits
	

	Timing for PUCCH
	3bits
	

	Resource for PUCCH
	3bits
	

	HARQ ID
	4 bits
	

	NDI
	1 bits
	

	Configured grant index
	3bits
	Only needed for configured grant type 2

	Configured grant activation/release
	[1] bit
	Only needed for configured grant type 2

	DAI
	[2-4]bits
	Only needed for dynamic HARQ codebook

	CRC
	24bits
	


[bookmark: _Toc1054][bookmark: _Toc8639][bookmark: _Ref14537][bookmark: _Toc28771][bookmark: _Toc7497][bookmark: _Toc2009][bookmark: _Toc12322][bookmark: _Toc13578][bookmark: _Toc37443567]To add CFI, pool index, DAI and configured grant activation/release to DCI format 3_0. 
DCI size alignment
As agreed, the sizes of DCI 3_0 and DCI 3_1 align with each other. Here we take DCI 3_0 (after 3_0-3_1 alignment) as input to determine how to align DCI 3_0 with other NR Uu DCI size if the DCI size budget is not satisfied.
In NR Uu, the sizes of DCI 0_0 and DCI 1_0 are aligned by zero padding or truncation. Usually size of DCI format 1_0 monitored in a UE-specific search space is larger (≤46bits). Regarding to DCI 0_1, max size can be more than 100bits, and min size is only 31bits. According to the analysis in section 2.1.1, the max size of DCI 3_0 can be as large as 57bits, so DCI 0_1 is a better choice to be aligned for DCI 3_0 if the DCI size budget is not satisfied.
So if
-	the total number of different DCI sizes configured to monitor is no more than 4 for the cell, and 
-	the total number of different DCI sizes with C-RNTI configured to monitor is no more than 3 for the cell
DCI 3_0 can have its own size and there is no need to align with other DCI.
If
 -	the total number of different DCI sizes configured to monitor is more than 4 for the cell, or 
 -   the total number of different DCI sizes with C-RNTI configured to monitor is more than 3 for the cell after applying the above steps in TS 38.212 section 7.3.1.0.
Then size of DCI3_0 is to be aligned with size of DCI 0_1: 
-	if size of DCI 3_0 is smaller than size of DCI 0_1, the zero padding is attached to DCI 3_0 to align with the size of DCI 0_1.
-	To avoid impacts to the legacy specification, UE is not expected size of DCI 0_1 is smaller than size of DCI 3_0.
[bookmark: _Toc27151][bookmark: _Toc1757][bookmark: _Toc9480][bookmark: _Toc22438][bookmark: _Toc5067][bookmark: _Toc29107][bookmark: _Toc16296][bookmark: _Toc37443568]DCI 3_0 aligns with DCI 0_1 by zero padding when the DCI size budget is not satisfied. UE does not expect both of following two conditions are met at the same time: 
· [bookmark: _Toc37443569]The size of DCI 0_1 is smaller than that of DCI 3_0.
· [bookmark: _Toc37443570]The number of different DCI sizes exceeds the DCI size budget. 
Sidelink HARQ codebook 
As shown in following agreements, multiplexing of multiple SL HARQ-ACKs in a single PUCCH resource is supported. Then the R15 DL HARQ multiplexing procedure can be reutilized for sidelink Type-1 and Type-2 codebook generation and multiplexing.
	Email approval in [98b-NR-13]:
Agreements:
· NR supports reporting of multiple SL HARQ-ACKs in a single PUCCH resource. 
· The Rel-15 procedures for multiplexing DL HARQ-ACKs are reutilized.
· Reports carry SL HARQ-ACKs for dynamic grants and/or configured grants. 
· A UE does not expected to be indicated to transmit SL HARQ-ACK information for more than one SL configured grant in a same PUCCH.
· Note: A UE can be provided with multiple SL CGs with different (non-overlapping) slots for the corresponding PUCCH transmissions for SL HARQ-ACK reporting.
· For SL HARQ-ACK reporting, both Type-1 and Type-2 codebook are supported: 
· The same codebook type is used for SL HARQ-ACK and DL HARQ-ACK reporting.
· SL HARQ-ACK bits are generated using the Rel-15 procedures and concatenated to the DL HARQ-ACK bits, which are independently generated using the corresponding procedures. 
· FFS changes or restrictions to the Rel-15 procedures for generating the SL HARQ-ACK bits.
· FFS other details on how the codebook(s) are constructed
· 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.
RAN1#99
Conclusion:
· No support of multiplexing of SL HARQ and Uu UCI on PUCCH or PUSCH in Rel-16
· Note: this reverts the agreements made during RAN1#98b email discussion



As sidelink transmission DCI confirmation by MAC-CE has been handled in layer 2 study. Then a sidelink Tx UE reports HARQ-ACK information in a PUCCH only for PSSCH reception corresponding to either DG or CG.  
[bookmark: _Toc9463][bookmark: _Toc18058][bookmark: _Toc25250][bookmark: _Toc37443556]A sidelink Tx UE reports HARQ-ACK information in a PUCCH only for PSSCH reception scheduled by DCI 3_0 or configured by PSSCH grant.
Dynamic sidelink HARQ-ACK codebook

Sidelink dynamic codebook multiplexing can reutilize the R15 procedure with some modifications. A UE determines monitoring occasions for PDCCH with DCI format 3_0 for scheduling PSSCH reception on an active DL BWP of a serving cell , and for which the UE transmits HARQ-ACK information in a same PUCCH in slot  based on

-	time offset between PSSCH and PUCCH for PUCCH transmission with HARQ-ACK information in slot  in response to PSSCH transmissions 
-	time offset between DCI and PSCCH/PSSCH provided by time domain resource assignment field in a DCI format scheduling PSSCH transmissions
The time offset of PSSCH-to-PUCCH can be determined by slot offset PSSCH-to-PSFCH and slot offset PSFCH-to-PUCCH, which depend on the resource pool configuration and subcarrier spacing of SL and UL.
Counter DAI and/or total DAI can be used to monitor all the M PDCCH occasions and then generate M HARQ-ACK bits. 




It has been agreed that a UE does not expect to be indicated to transmit SL HARQ-ACK information for more than one SL configured grant in a same PUCCH. So if UE is configured to receive configured grant PSSCH in a slot  on an active sidelink BWP b for serving cell , where  is the PSSCH-to-HARQ_feedback timing value for configured grant PSSCH on the active sidelink BWP b for serving cell , the one bit is appended to the generated M HARQ-ACK bits.
[bookmark: _Toc16160][bookmark: _Toc671][bookmark: _Toc13657][bookmark: _Toc24207][bookmark: _Toc7379][bookmark: _Toc24989][bookmark: _Toc23222][bookmark: _Toc37443571]Dynamic sidelink HARQ-ACK codebook is generated based on resources pool configuration and PSSCH-to-PUCCH time offset, where the latter one can be determined by PSSCH-to-PSFCH slot offset and PSFCH-to-PUCCH slot offset
Semi-static sidelink HARQ-ACK codebook
The R15 semi-static HARQ multiplexing procedure can be reutilized with the following modifications in order to support semi-static HARQ-ACK codebook on SL.
Determine candidate PSCCH/PSSCH occasions for which the UE can transmit corresponding HARQ-ACK information in a PUCCH slot n, based on :
1. Resources pool configuration
Candidate PSSCH occasions can be determined by the resource pool configuration
2. Subcarrier spacing of SL and UL
  UE can determine slot offset of PSSCH-to-PUCCH and whether to multiplex the feedback of PSSCH(s) to a PUCCH
3. Time offset between PSSCH and PUCCH
UE can determine slot offset of PSSCH-to-PUCCH and whether to multiplex the feedback of PSSCH(s) to a PUCCH, and PSSCH-to-PUCCH time offset can be inferred by PSSCH-to-PSFCH slot offset and PSFCH-to-PUCCH slot offset
Based on the above information, UE can reuse R15 type 1 HARQ multiplexing procedure to generate the sidelink type 1 codebook.
In our view, the RAN1 discussion for semi-static sidelink HARQ-ACK codebook is more time-consuming because candidate sidelink transmission/reception occasions need to be additionally discussed. To ensure the support of HARQ-ACK codebook for mode-1, dynamic sidelink HARQ-ACK codebook can be supported firstly.
[bookmark: _Toc24976][bookmark: _Toc28328][bookmark: _Toc27609][bookmark: _Toc3273][bookmark: _Toc16361][bookmark: _Toc28843][bookmark: _Toc19718][bookmark: _Toc37443572]Semi-static sidelink HARQ-ACK codebook can be supported in a later release. If the support is desirable in Rel-16, for semi-static sidelink HARQ-ACK codebook generation, 
· [bookmark: _Toc32601][bookmark: _Toc28523][bookmark: _Toc21355][bookmark: _Toc29778][bookmark: _Toc24130][bookmark: _Toc1376][bookmark: _Toc31461][bookmark: _Toc37443573][bookmark: _Toc26504][bookmark: _Toc29739][bookmark: _Toc14815][bookmark: _Toc14481][bookmark: _Toc6308][bookmark: _Toc30894][bookmark: _Toc14610]PSSCH transmission occasion is used and one HARQ bit is generated for one PSSCH occasion based on the HARQ report rule
· [bookmark: _Toc37443574]Slot offset of PSSCH-to-PUCCH which can be inferred by PSSCH-to-PSFCH slot offset and PSFCH-to-PUCCH slot offset is used to determine the multiplexing of the feedback of PSSCH(s) to a PUCCH
PUCCH resource for DG
A dynamic grant can provide resources for more than one sidelink transmissions of a single TB, although some companies argue that it brings more scheduling flexibility if PUCCH resources are provided for each of the transmission, it will lead to more significant signal overhead. So for a dynamic grant in mode 1, when using SL HARQ feedback, only one bit is generated and only one PUCCH transmission occasion after the last transmission is provided, which is consistent with the agreement of configured grant in mode 1 when using SL HARQ feedback.
[bookmark: _Toc24121][bookmark: _Toc10217][bookmark: _Toc32453][bookmark: _Toc13555][bookmark: _Toc20606][bookmark: _Toc21729][bookmark: _Toc30099][bookmark: _Toc37443575]For a dynamic grant in Mode 1, when using SL HARQ feedback:
[bookmark: _Toc20253][bookmark: _Toc2815][bookmark: _Toc7746][bookmark: _Toc21797][bookmark: _Toc28117][bookmark: _Toc15857][bookmark: _Toc17037][bookmark: _Toc37443576]There is only one HARQ-ACK bit for the dynamic grant
[bookmark: _Toc3756][bookmark: _Toc615][bookmark: _Toc30991][bookmark: _Toc10032][bookmark: _Toc516][bookmark: _Toc5222][bookmark: _Toc2585][bookmark: _Toc37443577]There is one PUCCH transmission occasion after the last resource provided by the grant.
Timing determination for CG type-1 SL transmission
In RAN1#100-e meeting, regarding to the timing determination for CG type-1 SL transmission, one proposal was made as following:
	Proposal: The slot of the first sidelink transmissions of CG type-1 is the first SL slot of the corresponding resource pool that starts not earlier than Toffset = TSFN + Timingof { timeDomainOffset + N0 × periodicity } – TTA / 2, where
· TSFN is the time of the most recent instance of SFN=0.
· In the calculation, timeDomainOffset to DL SFN=0 and periodicity are counted with SL logical slots within the resource pool that the CG is associated to. 
· Timingof {X} means the timing of slot X
· TTA is the timing advance value 
· N0 is the smallest integer satisfying that Toffset is not earlier than the timing of configuring the grant type1.
· periodicity is the configured periodicity of the configured grant type 1.
· FFS whether an additional term T_delay is added to the sum and how it is determined (e.g.,  (pre-)configured, etc.)
NOTE: all terms in the sum are expressed in the same time units.


According to the conclusion, Toffset is a reference transmission time rather than a time offset. As the sidelink transmission time is determined by SFN0 instead of receiving time of RRC signal, so T_delay is not needed.
[bookmark: _Toc12073][bookmark: _Toc10852][bookmark: _Toc15854][bookmark: _Toc37443557]An additional term of T_delay is not needed when determining the timing determination for CG type-1 SL transmission
Beside, as SFN0 is used to calculate the sidelink transmission time, the if a sidelink UE use a asynchronous timing different with Uu timing, the there will be slot ambiguity when determine the actual SL transmission slot.
As in figure 2-1, we assume that timeDomainOffset is 1, and periodicity is 2, and UE receive the RRC signal after slot SL2, the according to the conclusion, sidelink UE 1 and UE 2 will determine SL4, but UE 3 may determine SL5.


Figure 2-1 sidelink transmission timing
In order to avoid the slot ambiguity for sidelink UE using asynchronous timing, the timing of Uu is used.
[bookmark: _Toc27643][bookmark: _Toc3941][bookmark: _Toc27660][bookmark: _Toc5540][bookmark: _Toc11387][bookmark: _Toc26308][bookmark: _Toc23099][bookmark: _Toc37443578]The slot of the first sidelink transmissions of CG type-1 is the first SL slot of the corresponding resource pool that starts not earlier than Toffset = TSFN + Timingof { timeDomainOffset + N0 × periodicity } – TTA / 2, and the timing of Uu is used to determine the slot of the first sidelink transmissions of CG type-1.
Relationship between HPN and NDI in DCI and HPN and NDI in SCI
The relationship between HPN and NDI in DCI and HPN and NDI in SCI for DG has been discussed and agreed as follows.
	Agreements:
· The mapping between the values of HPN signaled in DCI and HPN signaled in SCI is fixed for a TB, and is up to UE implementation.
· For dynamic grant, the toggling of NDI in DCI is used as the toggling of NDI in SCI for the first SL transmission scheduled by the DCI. The SCI for the remaining transmissions scheduled by the DCI, if any, have the NDI untoggled with respect to the first SL transmission.
FFS NDI in SCI for PUCCH ACK-NACK error cases


When PUCCH ACK-NACK error happens, gNB may schedule a retransmission or a new transmission. When retransmission is scheduled by a new DCI, the NDI in the DCI will not toggle and when new transmission is scheduled by a new DCI, the NDI in the DCI will toggle. UE just follows the agreements that “the toggling of NDI in DCI is used as the toggling of NDI in SCI for the first SL transmission scheduled by the DCI. The SCI for the remaining transmissions scheduled by the DCI, if any, have the NDI untoggled with respect to the first SL transmission”. There seems no further specification impact.
[bookmark: _Toc5738][bookmark: _Toc7235][bookmark: _Toc5829][bookmark: _Toc37443558]PUCCH ACK-NACK error cases will not bring any further specification impact
According to definition in NR Uu specification, when DCI is scrambled by CS-RNTI, NDI set to 0 means NDI bit for the corresponding HARQ process have been toggled and NDI set to 1 means NDI for the corresponding HARQ process have not been toggled. Then relationship between NDI in DCI and NDI in SCI defined for sidelink DG can be reused for sidelink CG type 2 with DCI 3_0 according to the same logic of NR Uu.
But for CG type 1 and CG type 2 transmissions without DCI 3_0, there is no NDI configured in the RRC signal, and UE could not acquire the reference NDI information to set the NDI in SCI. So it is reasonable to consider that NDI for the initial transmission(s) of CG type 1 and CG type 2 transmissions without DCI 3_0 for the corresponding HARQ process have been toggled.
[bookmark: _Toc20941][bookmark: _Toc4860][bookmark: _Toc11099][bookmark: _Toc14104][bookmark: _Toc16919][bookmark: _Toc6050][bookmark: _Toc4017][bookmark: _Toc37443579]For configured grant:
[bookmark: _Toc6851][bookmark: _Toc29318][bookmark: _Toc27222][bookmark: _Toc24284][bookmark: _Toc22013][bookmark: _Toc29378][bookmark: _Toc16960][bookmark: _Toc37443580]For the first transmission scheduled by a DCI format 3_0 with CRC scrambled by SL-CS-RNTI if the NDI field value in DCI format 3_0 is set to 0  or configured by RRC signal, the UE shall toggle the NDI field value in SCI format 0_2 . For the subsequent transmissions scheduled by the DCI format 3_0 with CRC scrambled by SL-CS-RNTI or configured by RRC signal, the UE shall not toggle the NDI field value in SCI format 0_2.
[bookmark: _Toc14245][bookmark: _Toc3222][bookmark: _Toc14780][bookmark: _Toc5084][bookmark: _Toc30137][bookmark: _Toc26060][bookmark: _Toc6093][bookmark: _Toc37443581]For the re-transmissions scheduled by a DCI format 3_0 with CRC scrambled by SL-CS-RNTI and the NDI field value in DCI format 3_0 is set to 1, the UE shall not toggle the NDI field value in SCI format 0_2.

For configured grant, when a retransmission is scheduled, how to determine the corresponding TB, including potential restrictions to the number of TBs transmitted within one period.
	Agreement for Q3
	Agreements:
· Only one new TB can be transmitted in one period of the configured grant.
· FFS any issue with retransmission spanning multiple periods
· The DCI scheduling the retransmissions uses the HARQ process ID corresponding to the first transmission of the TB, as agreed for Q2.

	TP for Q3
	No RAN1 impact.


As has been agreed, multiple HARQ processes can be configured in a configured grant transmission, and the HARQ ID repeats in turn in each period. So HARQ process conveying retransmission of a TB spanning multiple periods should be finished in any case before a new TB begin to transmit using the same HARQ process, otherwise after a time there will be a case where a HARQ process conveys two different TBs.
[bookmark: _Toc14755][bookmark: _Toc27144][bookmark: _Toc21061][bookmark: _Toc26597][bookmark: _Toc28183][bookmark: _Toc31971][bookmark: _Toc27560][bookmark: _Toc37443582]UE is not expected that retransmission of a TB span N periods where N is the configured number of HARQ processes.
HARQ report
For HARQ report, two WA’s remain to be discussed.
	RAN1#99
Agreements:
· For dynamic grant, the number of retransmissions of a TB is up to the gNB.
· For configured grant, the maximum number of times that a TB can be retransmitted using the resources provided by the configured grant is configured per priority per configured grant.



	Agreement for Q5
	Working assumption: 
· In case of reaching the maximum number of HARQ re-transmissions for a TB, the UE sends one bit on the UL resources for SL HARQ-ACK reporting. The specification will specify the UE behavior (what the behavior is: FFS), and specify the contents of the report (what the content is: FFS).


Regarding to Q5, the issue may target to configured grant transmission because the maximum number of HARQ re-transmissions for dynamic grant is up to gNB and unknown to UE. For configured grant transmission, maximum transmission number of a TB is configured per priority per configured grant. gNB configures the transmission number of a TB on a per priority basis. However, to choose which specific priority for a transmission is determined by Tx UE but unknown to gNB. This is to say, gNB does not know when the maximum number of HARQ re-transmissions for a TB is reached. In this case, it is reasonable that ACK is reported to terminate the transmission.
[bookmark: _Toc6122][bookmark: _Toc27209][bookmark: _Toc2249][bookmark: _Toc18605][bookmark: _Toc10703][bookmark: _Toc1439][bookmark: _Toc24059][bookmark: _Toc37443583]In case of reaching the maximum number of HARQ re-transmissions for a TB under CG, the UE sends one bit ACK on the UL resources for SL HARQ-ACK reporting.
	Agreement for Q6
	Working assumption: 
· If the SL transmission does not use SL HARQ feedback (if supported by RAN2), the UE sends one bit on the UL resources for SL HARQ-ACK reporting. The specification will specify the UE behavior (what the behavior is: FFS), and specify the contents of the report (what the content is FFS).


Regarding to Q6, if the SL transmission does not use SL HARQ feedback, it can be left for UE implementation how to generate the HARQ report based on whether additional resource is necessary for blind retransmission or not.
[bookmark: _Toc20544][bookmark: _Toc23173][bookmark: _Toc18828][bookmark: _Toc1938][bookmark: _Toc28929][bookmark: _Toc9974][bookmark: _Toc15112][bookmark: _Toc37443584]Do not confirm the WA for Q6, ACK or NACK can be decided by TX-UE, e.g., based on whether additional resource is necessary for blind retransmission or not.
Processing times
PSCCH/PSSCH preparation time.
In NR Uu uplink DCI, a time domain resource allocation field is used to indicate when to transmit the PUSCH, and the indication is larger than a PUSCH preparation time defined in TR 38.214 section 6.4. As the procedure of transmitting PSSCH is similar to transmitting PUSCH, the PUSCH preparation time can be reused for PSCCH/PSSCH preparation time.
[bookmark: _Toc20164][bookmark: _Toc23908][bookmark: _Toc9163][bookmark: _Toc2661][bookmark: _Toc9735][bookmark: _Toc22962][bookmark: _Toc9879][bookmark: _Toc37443585]For PSCCH/PSSCH preparation time, the PUSCH preparation time defined in TR 38.214 section 6.4 is reused
PSFCH processing time
When receiving the PSFCH(s) from Rx UE(s), Tx UE may need time to process the PSFCH(s) and to generate the HARQ-ACH report. The resource of PSFCH in a slot may distribute in multiple RBs. A worst case is the Tx UE would process all the RBs in the PSFCH occasion slot in a resource pool, then the PSFCH processing time is no longer than the EMBB PDSCH processing time theoretically.
[bookmark: _Toc32378][bookmark: _Toc11670][bookmark: _Toc2604][bookmark: _Toc22104][bookmark: _Toc18452][bookmark: _Toc25795][bookmark: _Toc32284][bookmark: _Toc37443586]For HARQ-ACK reporting to gNB, PDSCH processing time defined in TR 38.214 section 5.3 is reused for sidelink PSFCH processing time.
Details for transmission of HARQ-ACK reports on PUSCH
In NR Uu, offset values are defined for a UE to determine a number of resources for multiplexing HARQ-ACK information in a PUSCH. The offset values are signaled to a UE either by the DCI format scheduling the PUSCH transmission or by higher layers.

If DCI format 0_0, or DCI format 0_1 that does not include a beta_offset indicator field, schedules the PUSCH transmission from the UE, the UE applies the values that are configured by higher layers for the corresponding HARQ-ACK information




HARQ-ACK information offsets  are configured to values according to Table 9.3-1. The betaOffsetACK-Index1, betaOffsetACK-Index2, and betaOffsetACK-Index3 respectively provide indexes , , and  for the UE to use if the UE multiplexes up to 2 HARQ-ACK information bits, more than 2 and up to 11 HARQ-ACK information bits, and more than 11 bits in the PUSCH, respectively.
Following the agreement that “No support of multiplexing of SL HARQ and Uu UCI on PUCCH or PUSCH in Rel-16”, the definition in NR Uu can be reused for transmission of HARQ-ACK reports on PUSCH.
[bookmark: _Toc24724][bookmark: _Toc21854][bookmark: _Toc31041][bookmark: _Toc2285][bookmark: _Toc19446][bookmark: _Toc503][bookmark: _Toc11996][bookmark: _Toc37443587]Transmission of sidelink HARQ-ACK reports on PUSCH can follow the procedure of NR Uu.
Collisions with UCI
Given multiplexing of SL HARQ and Uu UCI on PUCCH or PUSCH in Rel-16 is not supported, when SL HARQ and Uu UCI collide in the same slot, one of them needs to be dropped according to priority.
There are mainly two opinions for the dropping rules:
· Option1: Priority comparison for SL HARQ and UL UCI is determined by separate comparisons against two (pre)configured threshold at the UE side. The SL transmission is prioritized if the highest priority value of UL LCH(s) with available data is larger than the UL priority threshold and the highest priority value of SL LCH(s) with available data is lower than the SL priority threshold; otherwise the UL transmission is prioritized.
· Option2: It is based on priority index indicator and/or RRC configuration of UCI. When the priority index indicator of UCI is determined as 1, UL transmission is prioritized, and when the priority index indicator of UCI is determined as 0, SL HARQ transmission is prioritized.
In option 1 the dropping procedure is determined by Tx UE itself and unknown to gNB, so gNB need some blind detection when SL HARQ and UCI transmission collide. While in option 2 it is clear to gNB which transmission is prioritized because the priority index indication comes from gNB. Option 2 is preferred in order to avoid the blind detection at gNB side.
[bookmark: _Toc16748][bookmark: _Toc19857][bookmark: _Toc24535][bookmark: _Toc19565][bookmark: _Toc5403][bookmark: _Toc9456][bookmark: _Toc3528][bookmark: _Toc37443588]When sidelink HARQ collide with Uu UCI
[bookmark: _Toc4488][bookmark: _Toc30217][bookmark: _Toc30574][bookmark: _Toc24226][bookmark: _Toc24255][bookmark: _Toc10398][bookmark: _Toc7083][bookmark: _Toc37443589]drop the Uu UCI transmission, if the SL transmission has higher priority than the UCI transmission (eg. if priority index indicator of UCI is determined as 0)
[bookmark: _Toc25272][bookmark: _Toc2684][bookmark: _Toc5793][bookmark: _Toc16699][bookmark: _Toc5835][bookmark: _Toc37443590]drop the SL HARQ transmission, if the UCI transmission has higher priority than the SL transmission (eg. if priority index indicator of UCI is determined as 1)

[bookmark: _Toc32198][bookmark: _Toc8582][bookmark: _Toc30621]Conclusion
This paper discusses some further details of dynamic and semi-static resource allocation of mode 1 scheme, and concludes with the following observations and proposals:
Observation 1:	A sidelink Tx UE reports HARQ-ACK information in a PUCCH only for PSSCH reception scheduled by DCI 3_0 or configured by PSSCH grant.
Observation 2:	An additional term of T_delay is not needed when determining the timing determination for CG type-1 SL transmission
Observation 3:	PUCCH ACK-NACK error cases will not bring any further specification impact

Proposal 1:	To add CFI, pool index, DAI and configured grant activation/release to DCI format 3_0.
Proposal 2:	DCI 3_0 aligns with DCI 0_1 by zero padding when the DCI size budget is not satisfied. UE does not expect both of following two conditions are met at the same time:
	The size of DCI 0_1 is smaller than that of DCI 3_0.
	The number of different DCI sizes exceeds the DCI size budget.
Proposal 3:	Dynamic sidelink HARQ-ACK codebook is generated based on resources pool configuration and PSSCH-to-PUCCH time offset, where the latter one can be determined by PSSCH-to-PSFCH slot offset and PSFCH-to-PUCCH slot offset
Proposal 4:	Semi-static sidelink HARQ-ACK codebook can be supported in a later release. If the support is desirable in Rel-16, for semi-static sidelink HARQ-ACK codebook generation,
	PSSCH transmission occasion is used and one HARQ bit is generated for one PSSCH occasion based on the HARQ report rule
	Slot offset of PSSCH-to-PUCCH which can be inferred by PSSCH-to-PSFCH slot offset and PSFCH-to-PUCCH slot offset is used to determine the multiplexing of the feedback of PSSCH(s) to a PUCCH
Proposal 5:	For a dynamic grant in Mode 1, when using SL HARQ feedback:
•	There is only one HARQ-ACK bit for the dynamic grant
•	There is one PUCCH transmission occasion after the last resource provided by the grant.
Proposal 6:	The slot of the first sidelink transmissions of CG type-1 is the first SL slot of the corresponding resource pool that starts not earlier than Toffset = TSFN + Timingof { timeDomainOffset + N0 × periodicity } – TTA / 2, and the timing of Uu is used to determine the slot of the first sidelink transmissions of CG type-1.
Proposal 7:	For configured grant:
•	For the first transmission scheduled by a DCI format 3_0 with CRC scrambled by SL-CS-RNTI if the NDI field value in DCI format 3_0 is set to 0  or configured by RRC signal, the UE shall toggle the NDI field value in SCI format 0_2 . For the subsequent transmissions scheduled by the DCI format 3_0 with CRC scrambled by SL-CS-RNTI or configured by RRC signal, the UE shall not toggle the NDI field value in SCI format 0_2.
•	For the re-transmissions scheduled by a DCI format 3_0 with CRC scrambled by SL-CS-RNTI and the NDI field value in DCI format 3_0 is set to 1, the UE shall not toggle the NDI field value in SCI format 0_2.
Proposal 8:	UE is not expected that retransmission of a TB span N periods where N is the configured number of HARQ processes.
Proposal 9:	In case of reaching the maximum number of HARQ re-transmissions for a TB under CG, the UE sends one bit ACK on the UL resources for SL HARQ-ACK reporting.
Proposal 10:	Do not confirm the WA for Q6, ACK or NACK can be decided by TX-UE, e.g., based on whether additional resource is necessary for blind retransmission or not.
Proposal 11:	For PSCCH/PSSCH preparation time, the PUSCH preparation time defined in TR 38.214 section 6.4 is reused
Proposal 12:	For HARQ-ACK reporting to gNB, PDSCH processing time defined in TR 38.214 section 5.3 is reused for sidelink PSFCH processing time.
Proposal 13:	Transmission of sidelink HARQ-ACK reports on PUSCH can follow the procedure of NR Uu.
Proposal 14:	When sidelink HARQ collide with Uu UCI
•	drop the Uu UCI transmission, if the SL transmission has higher priority than the UCI transmission (eg. if priority index indicator of UCI is determined as 0)
•	drop the SL HARQ transmission, if the UCI transmission has higher priority than the SL transmission (eg. if priority index indicator of UCI is determined as 1)
References
TR 38.213 g00
TR 38.214 g00
R1-2001367 - Feature lead summary 4 on Resource allocation for NR sidelink Mode 1 Ericsson
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