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In this contribution, we provide our views on the remaining details of physical layer procedure for sidelink and some Text Proposals to rectify some missing or incorrectly captured agreements in Rel-16 specifications. 
Sidelink groupcast with HARQ feedback option 1
In RAN1 #101 [1], the following conclusion was made:
Conclusion:
· It is feasible from L1 signaling perspective to use Groupcast option 1 (i.e., NACK only feedback) when Zone ID or Communication range requirement is not provided, if RAN2 decides to support this operation.
· No action in RAN1 unless RAN2 informs RAN1 about their decision (to support or not)
· Note that if RAN2 decides to support it, RAN1 needs to further discuss 
In RAN2 #110 [2], the following agreements were made:
Agreements on MAC: 
1:	When SL SR and UL data overlaps, the SL SR is prioritized only when priority value of the logical channel which triggers the SR is lower than sl-Prioritizationthres and the value of the highest priority of the logical channel(s) in the MAC PDU is higher than ul-PrioritizationThres.
2:	For sidelink groupcast option1, TX UE can enables HARQ feedback without the distance-based operation when range configuration for sidelink logical channel or zone_id is not (pre-)configured.
We will discuss the remaining issues for sidelink groupcast with HARQ feedback option 1 when zone ID or communication range requirement is not provided. 
The aim of sidelink groupcast with HARQ feedback option 1 is to ensure the reliability of the groupcast receivers belong to certain distance range. It is a tradeoff between the HARQ feedback resources cost and the performance of the sidelink groupcast. If there is no distance information for sidelink groupcast with HARQ feedback option 1, each of the groupcast receivers that can receive the related PSCCH will feedback NACK when corresponding PSSCH is not correctly decoded. The remote UEs will fail to receive the groupcast transmission with rather high probability since they are far away from the transmitting UE. Then, the remote UEs will frequently feedback NACK to the transmitter which may cause unnecessary retransmissions, as shown in Figure 1. 
Moreover, sidelink groupcast with HARQ feedback option 1 is connection-less link which means that the transmitter does not know each specific receivers. If there is no distance information, such groupcast transmission will be uncontrollable and its transmission performance cannot be guaranteed. Note that if the distance information is available, the transmitter can at least properly adjust the transmission power or MCS based on the range requirement. Although it is feasible from L1 signaling perspective to use groupcast option 1 (i.e., NACK only feedback) when Zone ID or Communication range requirement is not provided, the motivation of enabling HARQ for groupcast option 1 without distance information is unclear.
[image: ]
[bookmark: _Ref39856022]Figure 1 Sidelink groupcast with HARQ feedback option 1 without distance information
Proposal 1: It is unreasonable to enable HARQ for groupcast option 1 without distance information. 
PSFCH resource configuration
In RAN1#100-e [3], the following agreement regarding PSFCH resource configuration was achieved:
Agreements:
· For unicast, groupcast HARQ feedback Option 2 
· mCS = 0 for NACK 
· mCS = 6 for ACK 
· For groupcast HARQ feedback Option 1 
· mCS = 0 for NACK 
· mCS is not defined for ACK 
Agreements:
For PSFCH resource indexing, following values of m0 is sequentially used. 
·  for  
·  for 
· for 
· for 
·  is not supported
Agreements:
· Physical layer assumes that rbSetPSFCH is always form of a multiple of numSubchannel*periodPSFCHresource.
Agreements:
· RAN1 assumes that RAN2 will handle selection of appropriate groupcast HARQ feedback option. From RAN1 perspective, a TX UE can use GC HARQ feedback Option 2 only when the group size is not greater than the number of candidate PSFCH resources associated with the selected PSSCH resource. 
· Send an LS to RAN2
Agreement:
· One of the following two options is (pre-)configured per resource pool.
· Option 1: The set of PRBs for the candidate PSFCH resource is determined by the starting sub-channel and slot used for that PSSCH.
· Option 2: The set of PRBs for the candidate PSFCH resource is determined by the sub-channel(s) and slot used for that PSSCH.
One remaining issue for PSFCH resource configuration is the exact location of the slot which contains the PSFCH resource. Since the PSFCH resource is periodically configured, it is natural that the PSFCH resource is configured in the last slot during the PSFCH period. Then, the PSFCHs associated to the PSSCH transmissions that happens in the first N - sl-MinTimeGapPSFCH slots can be transmitted in the current PSFCH period, where N is the number of slots in the PSFCH period and sl-MinTimeGapPSFCH is the time gap between the PSSCH and the associated PSFCH. 
Proposal 2: For PSFCH resource configuration, the last slot of the PSFCH resource period contains the PSFCH resource.
On the other hand, since PSFCH resource is periodically configured among the corresponding resource pool, it may happen that the total number of the slots contained in the resource pool is not an integer multiple of the PSFCH period. To avoid the complicated cross-resource pool configuration of PSFCH, it can be defined that there is no PSFCH resource for the remaining slots after the maximum integer multiple of PSFCH period among the resource pool. 
Proposal 3: For the PSFCH configuration, the remaining slots after the maximum integer multiple of PSFCH period among the resource pool have no related PSFCH resource.

---------------------------------- Start of Text Proposal ---------------------------------
<Unchanged parts omitted>
16.3	UE procedure for reporting HARQ-ACK on sidelink 
A UE can be indicated by an SCI format scheduling a PSSCH reception, in one or more sub-channels from a number of  sub-channels, to transmit a PSFCH with HARQ-ACK information in response to the PSSCH reception. The UE provides HARQ-ACK information that includes ACK or NACK, or only NACK.
A UE can be provided, by periodPSFCHresource, a number of slots in a resource pool for a period of PSFCH transmission occasion resources. If the number is zero, PSFCH transmissions from the UE in the resource pool are disabled.  During one period of PSFCH transmission occasion resources, the last slot contains the PSFCH resource. A UE shall not expect that the remaining slots after the maximum integer multiple of PSFCH period among the resource pool have PSFCH resources.
A UE may be indicated by higher layers to not transmit a PSFCH in response to a PSSCH reception [11, TS 38.321]
<Unchanged parts omitted>
------------------------------------End of Text Proposal -------------------------------

Sidelink CSI measurement
SL CSI reference resource was defined in RAN1#100-b-e [6]:
Agreements:
The time and frequency location of the SL CSI reference resource is determined as follows:
· For a given CSI trigger, CSI reference resource in time domain is the slot where the CSI trigger is received
· For a given CSI trigger, CSI reference resource in frequency domain is the PRBs scheduled for the PSSCH in the CSI reference resource slot
In RAN1#100-b-e, the definition of CSI reference resource has been determined. The RX UE also needs to know how to derive the CQI index in the reference resource. In NR Uu, some principles are provided. Most of them can be reused, and the remaining should be adjusted to sidelink. From our view, the adjustments at least include the following aspects:
-	When determining the PSCCH location and overhead, the AGC symbol should be considered. It is recommended to refer to the duplicated symbol text in 3GPP TS 38.211 [10].
-	When determining the PSSCH symbol duration, the SL slots with and without PSFCH should both be considered. It is worth noting that the RX UE is required to calculate the CQI for the CSI reference resource. If the time-domain CSI reference resource corresponds to a slot with PSFCH, the PSFCH overhead is better to be considered at both the RX UE and the TX UE.
-	As for the 2nd-stage SCI, recall that it is confined in PSSCH, hence the corresponding overhead should be ignored when calculating the CQI. 
-	For the number of DMRS symbol, we propose to use the exact number indicated in the activating/ triggering 2nd-stage SCI. Notably, NR Uu assumes that the PDSCH symbols are not containing DM-RS. It is intuitive that the RX UE should assume that the PSSCH symbols do not contain DM-RS in NR SL. 
Based on the discussions above, we provide the further details on definition of SL CSI reference resource as below.
-	The first symbol is occupied by duplicated symbol according to Clause 8.2.1 of [4, TS 38.211]. The first m symbols after the duplicated symbol in the first n physical resource blocks are occupied by control signaling, where m is indicated by the higher layer parameter sl-TimeResourcePSCCH, and n is indicated by the higher layer parameter sl-FreqResourcePSCCH.
-	If the reference resource includes PSFCH, the number of PSSCH and DM-RS symbols is x-5, where x is indicated by the higher layer parameter sl-LengthSymbols, otherwise the number of PSSCH and DM-RS symbols is x-2.
-	The same bandwidth part subcarrier spacing configured as for the PSSCH reception.
-	The bandwidth as configured for PSSCH reception.
-	The reference resource uses the CP length and subcarrier spacing configured for PSSCH reception.
-	No resource elements used by primary or secondary sidelink synchronization signals or PSBCH.
-	Redundancy Version 0.
-	The ratio of PSSCH EPRE to sidelink CSI-RS EPRE is as given in Clause 8.2.1.
-	Assume no REs allocated for sidelink CSI-RS.
-	Assume no REs allocated for the 2nd stage SCI.
-	Assume the number of DM-RS symbols is y, where y is indicated by the control information DMRS pattern in the activating/triggering 2nd-stage SCI and the higher layer parameter TimePatternPsschDmrs.
-	Assume the PSSCH symbols do not contain DM-RS.
Another issue is that the PMI is not supported by SL CSI. CQI is calculated conditioned on the reported PMI in NR Uu, the RX UE needs PMI assumption to derive the CQI. To address this issue, we propose that the RX UE assumes the PSSCH precoding matrix is the identity matrix. This is practical as the precoding matrix of physical sidelink shared channel equals the identity matrix according to clause 8.3.1.4 of 3GPP TS 38.211 [10]. 
Proposal 4: For SL CSI reporting, the RX UE calculates the CQI conditioned on the identity precoding matrix.
A proposed text for this correction is provided for Section 8.5.2.1.1 of TS 38.214 [9]. 

---------------------------------- Start of Text Proposal ---------------------------------
<Unchanged parts omitted>
8.5.2.3	CSI reference resource definition
The CSI reference resource in sidelink is defined as follows:
-	In the frequency domain, the CSI reference resource is defined by the group of sidelink physical resource blocks containing the sidelink CSI-RS to which the derived CSI relates.
-	In the time domain, the CSI reference resource for a CSI reporting in sidelink slot n is defined by a single sidelink slot nCSI_ref where nCSI_ref is the same sidelink slot as the corresponding CSI request.
If configured to report CQI index, in the CSI reference resource, the UE shall assume the following for the purpose of deriving the CQI index, and if also configured, for deriving RI
-	The first symbol is occupied by duplicated symbol according to Clause 8.2.1 of [4, TS 38.211]. The first m symbols after the duplicated symbol in the first n physical resource blocks are occupied by control signaling, where m is indicated by the higher layer parameter sl-TimeResourcePSCCH, and n is indicated by the higher layer parameter sl-FreqResourcePSCCH.
-	If the reference resource includes PSFCH, the number of PSSCH and DM-RS symbols is x-5, where x is indicated by the higher layer parameter sl-LengthSymbols, otherwise the number of PSSCH and DM-RS symbols is x-2.
-	The same bandwidth part subcarrier spacing configured as for the PSSCH reception.
-	The bandwidth as configured for PSSCH reception.
-	The reference resource uses the CP length and subcarrier spacing configured for PSSCH reception.
-	No resource elements used by primary or secondary sidelink synchronization signals or PSBCH.
-	Redundancy Version 0.
-	The ratio of PSSCH EPRE to sidelink CSI-RS EPRE is as given in Clause 8.2.1.
-	Assume no REs allocated for sidelink CSI-RS.
-	Assume no REs allocated for the 2nd-stage SCI.
-	Assume the number of DM-RS symbols is y, where y is indicated by the “DMRS pattern” field in the activating/triggering 2nd-stage SCI.
-	Assume the PSSCH symbols do not contain DM-RS.
-	The PSSCH transmission scheme where the UE may assume that PSSCH transmission would be performed with up to 2 transmission layers. For CQI calculation, the UE should assumes that PSSCH signals on antenna ports in the set [1000,…, 1000+ν-1] for ν layers would result in signals equivalent to corresponding symbols transmitted on antenna ports [3000,…, 3000+P-1], as given by

where  is a vector of PSSCH symbols from the layer mapping defined in Clause 8.3.1.4 of [4, TS 38.211],  is the number of CSI-RS ports,  is the identity matrix.
<Unchanged parts omitted>
------------------------------------End of Text Proposal -------------------------------

Based on the assumptions for the CSI reference resource, the RX UE shall properly derive the CQI index and RI.

UL-SL prioritization
In RAN1#101-e, the following UL-SL prioritization rules were achieved:
	Agreements:
· When one SL transmission overlaps with one or more UL transmissions overlapping with any UL transmission in time, 
· multiplexing/prioritization defined on Uu, if any applicable, apply to the overlapping UL transmissions before the prioritization with the SL transmission.
· If the SL transmission still overlaps with more than one UL transmission, 
· the UE transmits SL transmission if the SL transmission is prioritized over all the UL transmissions subject to both UE multiplexing and processing timeline w.r.t. the first SL/UL transmission.
· the UE transmits UL transmission if at least one UL transmission is prioritized over the SL transmission subject to both UE multiplexing and processing timeline w.r.t. the first SL/UL transmission.
· UE processing timeline w.r.t. the first SL/UL transmission is the same as in proposal 8.


According to the above agreement, when one SL transmission overlaps with one or more overlapping UL transmissions, the UE performs multiplexing/prioritization among the overlapping UL transmissions before the prioritization with the SL transmission, thus resulting in the case where one UL channel could have two information, e.g., PUSCH with UL-SCH and SL HARQ-ACK as shown in Figure 2. 
[image: ]
[bookmark: _Ref46732157]Figure 2 Collision between SL transmission and PUSCH with UL-SCH and SL HARQ-ACK
[bookmark: OLE_LINK78]The UL-SL prioritization rule for this case is unclear. In other words, the current agreement only solves the ambiguity before UL multiplexing. The solution after UL multiplexing is missing. Therefore, we propose to solve this issue with the following proposal.
Proposal 5: If one SL transmission overlaps with one UL transmission (e.g., PUSCH/PUCCH) with other UL transmissions multiplexed in it,
· The UE performs SL transmission if the SL transmission is prioritized over all the UL transmissions before multiplexing.
· [bookmark: OLE_LINK79]Otherwise, the UE performs the UL transmission.
Based on the above proposal, a proposed text for this correction is provided for Section 16.2.4.3.1 of TS 38.213.

----------------------------- Start of Text Proposal--------------------------------
<Unchanged parts omitted>
16.2.4.3.1	Prioritizations for sidelink and uplink transmissions
…
When one or more SL transmissions from a UE overlap in time with multiple non-overlapping UL transmissions from the UE, the UE performs the SL transmissions if at least one SL transmission is prioritized over all UL transmissions subject to the UE processing timeline with respect to the first SL transmission and the first UL transmission.
When one or more UL transmissions from a UE overlap in time with multiple non-overlapping SL transmissions, the UE performs the UL transmissions if at least one UL transmission is prioritized over all SL transmissions subject to the UE processing timeline with respect to the first SL transmission and the first UL transmission.
When one SL transmission overlaps in time with one or more overlapping UL transmissions, the UE performs the SL transmission if the SL transmission is prioritized over all UL transmissions subject to both the UE multiplexing and processing timelines with respect to the first SL transmission and the first UL transmission, where the UE processing timeline with respect to the first SL transmission and the first UL transmission is same as when one or more SL transmissions overlap in time with multiple non-overlapping UL transmissions.
When one SL transmission overlaps in time with one or more overlapping UL transmissions, the UE performs the UL transmission if at least one UL transmission is prioritized over the SL transmission subject to both the UE multiplexing and processing timelines with respect to the first SL transmission and the first UL transmission, where the UE processing timeline with respect to the first SL transmission and the first UL transmission is same as when one or more SL transmissions overlap in time with multiple non-overlapping UL transmissions.
When one SL transmission overlaps in time with one UL transmission with other UL transmissions multiplexed in it, the UE performs the SL transmission if the SL transmission is prioritized over all UL transmissions before multiplexing; otherwise, the UE performs the UL transmission.
<Unchanged parts omitted>
------------------------------------End of Text Proposal -------------------------------

PSSCH power control 
The following agreements were made in RAN1#AH 1901 [7]:
Agreements:
· SL open-loop power control is supported. 
· For unicast, groupcast, broadcast, it is supported that the open-loop power control is based on the pathloss between TX UE and gNB (if TX UE is in-coverage).
· This is at least to mitigate interference to UL reception at gNB.
· Rel-14 LTE sidelink open-loop power control is the baseline.
· gNB should be able to enable/disable this power control.
· At least for unicast, it is supported that the open-loop power control is also based on the pathloss between TX UE and RX UE.
· (Pre-)configuration should be able to enable/disable this power control.
· FFS whether this is applicable to groupcast
· FFS whether this requires information signaling in the sidelink
The following agreements were made in RAN1#97 [8]:
Agreements:
· When the SL open-loop power control is configured to use both DL pathloss and SL pathloss,
· The minimum of the power values given by open-loop power control based on DL pathloss and the open-loop power control based on SL pathloss is taken.
· (Working assumption) P0 and alpha values are separately (pre-)configured for DL pathloss and SL pathloss.
The above agreements show that there are three cases for PSSCH power control as following:
· Power control is based on DL pathloss and SL pathloss when dl-Alpha-PSSCH-PSCCH, dl-P0-PSSCH-PSCCH and sl-Alpha-PSSCH-PSCCH, sl-P0-PSSCH-PSCCH are configured. The link budget is the minimum of the power determined by open-loop power control based on DL pathloss and the power determined by open-loop power control based on SL pathloss.
· Power control is based on DL pathloss only when dl-Alpha-PSSCH-PSCCH, dl-P0-PSSCH-PSCCH are configured.
· Power control is based on SL pathloss only when sl-Alpha-PSSCH-PSCCH, sl-P0-PSSCH-PSCCH are configured.
In current specification 38.214, for the case when only dl-P0-PSSCH-PSCCH is provided, it is shown that , where  , but it does not include the case when maximumtransmitPower-SL is provided.
Proposal 6: The three cases for PSSCH power control should be clearly captured in the specification.
Based on the above proposal, a proposed text for this correction is provided for Section 16.2.1 of TS 38.213 [11].

[bookmark: _Toc45699234][bookmark: _Toc36498206][bookmark: _Toc29917331][bookmark: _Toc29899595][bookmark: _Toc29899177][bookmark: _Toc29894878]----------------------------- Start of Text Proposal--------------------------------
<Unchanged parts omitted>
16.2.1	PSSCH
A UE determines a power  for a PSSCH transmission on a resource pool in symbols where a corresponding PSCCH is not transmitted in PSCCH-PSSCH transmission occasion  as:
-	if maximumtransmitPower-SL is provided then
	 [dBm]
-	else
	 [dBm]
where
-	 is defined in [8-1, TS 38.101-1]
-	 is determined by a value of maximumtransmitPower-SL based on a priority level of the PSSCH transmission and a CBR range that includes a CBR measured in slot  [6, TS 38.214] 
-	if dl-P0-PSSCH-PSCCH and sl-P0-PSSCH-PSCCH p0-DL-PSCCHPSSCH is provided

-	 [dBm]
 [dBm]
-	elseif p0-SL-PSCCHPSSCH is provided
-	 [dBm]
-	else if  dl-P0-PSSCH-PSCCH is provided
-	 [dBm]
[dBm]
elseif  sl-P0-PSSCH-PSCCH is provided
 [dBm]
where
-	 is a value of p0-DL-PSCCHPSSCH if provided
-	 is a value of alpha-DL-PSCCHPSSCH, if provided; else,  
-	 as described in Clause 7.1.1 except that
-	the RS resource is the one the UE uses for determining a power of a PUSCH transmission scheduled by a DCI format 0_0 when the UE is configured to monitor PDCCH for detection of DCI format 0_0
-	the RS resource is the one corresponding to the SS/PBCH block the UE uses to obtain MIB when the UE is not configured to monitor PDCCH for detection of DCI format 0_0
-	 is a number of resource blocks for the PSSCH transmission occasion  and  is a SCS configuration
-	if p0-SL-PSCCHPSSCH and alpha-SL-PSCCHPSSCH are provided
-	 [dBm]
-	else
-	 [dBm]
where
-	 is a value of p0-SL-PSCCHPSSCH, if provided 
-	 is a value of alpha-SL-PSCCHPSSCH, if provided; else, 
-	, where
-	 is obtained from a PSSCH transmit power per RE per antenna port of the UE, higher layer filtered across PSSCH transmission occasions using a filter configuration provided by filterCoefficient-SL, and
-	 is a RSRP, as defined in [7, TS 38.215], that is reported to the UE from a UE receiving the PSCCH-PSSCH transmission and is obtained from a PSSCH DM-RS using a filter configuration provided by filterCoefficient-SL
-	 is a number of resource blocks for PSCCH-PSSCH transmission occasion  and  is a SCS configuration 
The UE splits the power  equally across the antenna ports on which the UE transmits the PSSCH with non-zero power.
A UE determines a power  for a PSSCH transmission on a resource pool in the symbols where a corresponding PSCCH is transmitted in PSCCH-PSSCH transmission occasion  as
 [dBm]
where  is a number of resource blocks for the corresponding PSCCH transmission in PSCCH-PSSCH transmission occasion .
The UE splits the power  equally across the antenna ports on which the UE transmits the PSSCH with non-zero power.
<Unchanged parts omitted>
------------------------------------End of Text Proposal -------------------------------

Conclusions
Based on the above discussions, we have the following proposals:
Proposal 1: It is unreasonable to enable HARQ for groupcast option 1 without distance information.
Proposal 2: For PSFCH resource configuration, the last slot of the PSFCH resource period contains the PSFCH resource.
Proposal 3: For the PSFCH configuration, the remaining slots after the maximum integer multiple of PSFCH period among the resource pool have no related PSFCH resource.
Proposal 4: For SL CSI reporting, the RX UE calculates the CQI conditioned on the identity precoding matrix.
Proposal 5: If one SL transmission overlaps with one UL transmission (e.g., PUSCH/PUCCH) with other UL transmissions multiplexed in it,
· The UE performs SL transmission if the SL transmission is prioritized over all the UL transmissions before multiplexing.
· Otherwise, the UE performs the UL transmission.
Proposal 6: The three cases for PSSCH power control should be clearly captured in the specification.
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