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1	Introduction
In this contribution, we discuss the remaining PHY procedures to be concluded in Rel. 16 SI which include L1 IDs, HARQ details, multi-antenna transmission, link adaptation and power control.
[bookmark: _Ref178064866]2	Layer-1 IDs
In RAN1#ah1901, the following agreements were made:
	Agreements:
· Layer-1 destination ID can be explicitly included in SCI
· FFS how to determine Layer-1 destination ID
· FFS size of Layer-1 destination ID
· The following additional information can be included in SCI
· Layer-1 source ID
· FFS how to determine Layer-1 source ID
· FFS size of Layer-1 source ID
· HARQ process ID
· NDI
· RV
· FFS whether some of the above information may not be present etc. in some operations (e.g., depending on whether they are used for unicast, groupcast, broadcast)


As stated above, RAN1 has agreed to convey the Layer-1 destination ID in PSCCH. In the case of unicast transmissions, clearly the ID corresponds to that of the intended receiver. In the case of groupcast transmissions, it is necessary to introduce a group destination ID. Although the agreement does not target broadcast transmissions, it may be possible that service ID of broadcast transmission is conveyed using L1 procedures. For unicast and groupcast, we believe that the Layer-1 IDs and the corresponding service mapping is agreed by the UEs during the discovery or connection establishment phase and that it is up to RAN2 to decide on the exact mapping. 
[bookmark: _Toc528950781][bookmark: _Ref534699759][bookmark: _Ref534699767][bookmark: _Ref534700652][bookmark: _Ref534809905][bookmark: _Ref534809918][bookmark: _Ref534809950][bookmark: _Ref534809966][bookmark: _Toc534809986][bookmark: _Toc534809989][bookmark: _Toc1039777][bookmark: _Toc1120563]The mapping of Layer-1 IDs and corresponding service is done by higher layer during the discovery or connection establishment phase for unicast and groupcast.
It is also to be noted that RAN2 is still discussing the need of Layer-2 ID in MAC header and once it is settled in RAN2, it will be easier to make progress on the exact size and determination of Layer-1 IDs.
[bookmark: _Toc1039764][bookmark: _Toc1120550]Discuss the size and determination of Layer-1 IDs during the WI and based on RAN2 progress.  
3	HARQ feedback
In RAN1#95, the following was agreed:
	Agreements:
· When SL HARQ feedback is enabled for unicast, the following operation is supported for the non-CBG case:
· Receiver UE generates HARQ-ACK if it successfully decodes the corresponding TB. It generates HARQ-NACK if it does not successfully decode the corresponding TB after decoding the associated PSCCH which targets the receiver UE.
· FFS whether to support SL HARQ feedback per CBG
Agreements:
· When SL HARQ feedback is enabled for groupcast, the following operations are further studied for the non-CBG case:
· Option 1: Receiver UE transmits HARQ-NACK on PSFCH if it fails to decode the corresponding TB after decoding the associated PSCCH. It transmits no signal on PSFCH otherwise. Details are FFS including the following:
· Whether to introduce an additional criterion in deciding HARQ-NACK transmission
· Whether/how to handle DTX issue (i.e., transmitter UE cannot recognize the case that a receiver UE misses PSCCH scheduling PSSCH)
· Issues when multiple receiver UEs transmit HARQ-NACK on the same resource
· How to determine the presence of HARQ-NACK transmissions from receiver UEs
· Whether/how to handle destructive channel sum effect of HARQ-NACK transmissions from multiple receiver UEs if the same signal is used
· Option 2: Receiver UE transmits HARQ-ACK on PSFCH if it successfully decodes the corresponding TB. It transmits HARQ-NACK on PSFCH if it does not successfully decode the corresponding TB after decoding the associated PSCCH which targets the receiver UE. Details are FFS including the following:
· Whether to introduce an additional criterion in deciding HARQ-ACK/NACK transmission
· How to determine the PSFCH resource used by each receiver UE
· FFS whether to support SL HARQ feedback per CBG
· Other options are not precluded
Agreements:
· It is supported to enable and disable SL HARQ feedback in unicast and groupcast.
· FFS when HARQ feedback is enabled and disabled.



In RAN1#ah1901, the following agreements were made:
	Working assumption:
· When HARQ feedback is enabled for groupcast, support (options as identified in RAN1#95):
· Option 1: Receiver UE transmits only HARQ NACK
· Option 2: Receiver UE transmits HARQ ACK/NACK
· FFS applicability of option 1 and option 2 – this part is particulary relevant to confirm (or not) the working assumption
Agreements:
· (Pre-)configuration indicates whether SL HARQ feedback is enabled or disabled in unicast and/or groupcast.
· When (pre-)configuration enables SL HARQ feedback, FFS whether SL HARQ feedback is always used or there is additional condition of actually using SL HARQ feedback
Agreements:
· For determining the resource of PSFCH containing HARQ feedback, support that the time gap between PSSCH and the associated PSFCH is not signaled via PSCCH at least for modes 2(a)(c)(d) (if respectively supported) 
· FFS whether or not to additionally support other mechanism(s) for modes 2(a)(c)(d)
· FFS for mode 1
Agreements:
· It is supported that in mode 1 for unicast, the in-coverage UE sends an indication to gNB to indicate the need for retransmission 
· At least PUCCH is used to report the information
· If feasible, RAN1 reuses PUCCH defined in Rel-15
· The gNB can also schedule re-transmission resource
· FFS transmitter UE and/or receiver UE
· If receiver UE, the indication is in the form of HARQ ACK/NAK
· If transmitter UE, FFS


NR SL targets uses cases with packet sizes ranging from a few tens of bits to several thousands of bits. For the higher end, code block segmentation is necessarily applied. At the same time, the NR PHY uses a frequency-first mapping of coded bits to resource elements. Given the high time selectivity that characterizes V2X channels, different CBs will experience different channel conditions, better for some worse for others. That is, if different CBs are transmitted over difference coherence intervals, the probability of decoding them correctly will be independent. Such scenario calls for acknowledgment of CBs in groups (i.e., CBGs), avoiding transmission of large numbers of bits if not necessary. At the same time, it seems reasonable to limit the utilization of CBG-based feedback to those situations in which it is indeed useful (e.g., for big packet sizes, etc.). Therefore, the network may configure UEs operating in-coverage. For out-of-coverage UEs, necessary configuration mechanism must be studied.
[bookmark: _Toc534809998][bookmark: _Toc534810023][bookmark: _Toc534992865][bookmark: _Toc1039765][bookmark: _Toc1120551]For SL HARQ, CBG-based HARQ feedback is supported.
· [bookmark: _Toc534809999][bookmark: _Toc534810024][bookmark: _Toc534992866][bookmark: _Toc1039766][bookmark: _Toc1120552]FFS how to configure the use of TB-based and CBG-based HARQ feedback.
When it comes to enabling/disabling HARQ feedback, it was agreed to enable or disable HARQ feedback based on (pre-)configuration. Furthermore, we believe that the HARQ enabling/disabling should also take congestion control and QoS or V2X service requirements in account based on the pre-defined rules. From signaling perspective, the following two mechanisms are sufficient:
a) For Mode 1 UEs, the use of HARQ feedback is decided by the gNB (e.g., considering QoS, congestion reports, etc.).
b) For Mode 2 UEs, the UE transmitting the TB/CBG decides whether to request feedback or not based on congestion control and QoS.
It is to be noted that in case of groupcast it may also be possible that the receiver of the TB/CBG decide not to send the HARQ feedback although it is requested by the transmitter UE. The criteria by which RX UE can decide about the transmission of HARQ feedback is either RSRP based or distance based. 
[bookmark: _Toc534810000][bookmark: _Toc534810025][bookmark: _Toc534992867][bookmark: _Toc1039767][bookmark: _Toc1120553]For Mode 1 UEs the use of HARQ feedback is configured by the network. For Mode 2 UEs, the transmitter of a TB/CBG decides whether to request feedback.
Furthermore, in the previous RAN1 meeting, a working assumption was made to support both HARQ Option 1 (i.e. only NACK is transmitted) and HARQ Option 2 (i.e. both ACK/NACK is transmitted) for groupcast. The reason to support both the options is their applicability in different scenarios. For instance, there could be two types of groupcast communications: (1) Groupcast with connection establishment, and (2) Groupcast without connection establishment. 
For case groupcast with connection establishment, where transmitter and receivers are aware of each other’s presence, our view is that HARQ Option 2 is the proper framework for transmission of feedback with the following considerations:
a) There is no additional criterion in deciding transmission of HARQ ACK/NACK. That is, all receivers transmit ACK (or NACK) if they are able (or not) to decode the TB/CBG. Should any further restriction be desirable, then it should be part of the group definition. In other words, if certain UEs are not expected to transmit ACK/NACK, then they should not be part of the group.
b) Resources used for transmission of ACK should be UE-specific. Resources used for transmission of NACK may be UE-specific or group-specific. This allows the receiver of the feedback transmissions to know which UEs correctly received the transmission and/or whether some UE received PSCCH but failed to decode the corresponding TB/CBG.
For groupcast communication without connection establishment i.e. case (2), our view is that HARQ Option 1 is the appropriate framework for HARQ feedback. In this case, we observe the following:
a) Since there is no connection establishment phase and groups are formed on a transmission-by-transmission basis, it is necessary to restrict the transmission to only NACK messages.
b) DTX issues are not handled in this case. In our view, dealing with such issues requires some sort of connection establishment phase, which is covered in the case discussed before.

HARQ Option 1 may be used on top of HARQ Option 2 for large groups with limited PSFCH resources. In such case, it can happen that a UE joining the group at later point in time may not be able to transmit ACK messages due to unavailable PSFCH resources. Therefore, for such UEs, it is beneficial to only transmit HARQ NACK (i.e., operate with HARQ Option 1 only).
[bookmark: _Toc1039768][bookmark: _Toc1120554]Confirm the working assumption of RAN1#ah-1901 to support both option 1 and option 2 in case of groupcast communication.
The evaluation results that we present in [5] show that for groupcast, having all UEs in the group request HARQ retransmission in case of failed decoded degrades the performance for all users. For HARQ Option 1, we believe that it is necessary to place some restrictions on the transmission of HARQ. For HARQ Option 2, restrictions on the transmission of HARQ feedback are not desirable as the transmitter would not be able to distinguish them from DTX events. In addition, restrictions on the retransmissions themselves may be considered for both HARQ options.
[bookmark: _Toc1120564]For HARQ Option 1 (groupcast) it is necessary to restrict the transmission of HARQ feedback.
[bookmark: _Toc1120565]Restrictions on the retransmissions of TB can be applied for both HARQ options for the purpose of congestion control.
[bookmark: _Toc528839478][bookmark: _Toc528839712]In addition, as already agreed in RAN1#ah-1901, the time gap between PSSCH and the associated PSFCH is not signalled via PSCCH at least for modes 2(a)(c)(d) (if respectively supported). Along this direction, we think there are two options for this. The first option would be transmitting the PSFCH with a deterministic time relationship to the associated PSSCH. In that way the time/frequency resources for the PSFCH can be reserved in advance by the control information of the PSSCH. Another advantage is that there would be a 1:1 mapping between a data transmission and its associated HARQ feedback, thereby minimizing the overhead needed for identifying the HARQ feedback at the transmitter of the data packet. The second option would be transmitting the HARQ feedback at any point in time chosen by the receiver UE of the data packet (i.e., the transmitter of the PSFCH). Between the two options, we believe that the first one is simpler and requires no additional control signalling, since there will be no ambiguity on the HARQ process that the HARQ feedback refers to. On the contrary, the flexibility of option 2 comes at the expenses of more complicated resource allocation handling and SL control signalling.
Proposal 1 [bookmark: _Toc528950859][bookmark: _Ref534702515][bookmark: _Toc534807836][bookmark: _Toc534811040]NR SL supports deterministic time relation between PSFCH and its associated PSSCH for both mode-1 and mode-2.
Since it is already agreed that the HARQ feedback can be enabled or disabled, it may happen that the slots may not carry PSFCH. If PSFCH is not transmitted in a slot, the resources should be used for PSSCH transmissions resulting into increased resource efficiency. Therefore, it is necessary to add a field in SCI (e.g. a single bit) to indicate if HARQ feedback is expected or not in the corresponding subsequent slot. 
[bookmark: _Toc1039769][bookmark: _Toc1120555]Presence of PSFCH in a slot is signalled in the SCI associated with the corresponding data transmission. 
In case of mode-1, we believe that it should always be the TX UE that indicates to gNB about the HARQ feedback i.e. forward SL HARQ ACK or NACK. This not only provides the common design considering different NR V2X scenarios i.e. in-coverage, partial coverage and out-of-coverage, but also reduce the control signalling that would require for coordination if RX UE is used for such indication. Furthermore, NR Uu framework should be reused for the SL HARQ indication on PUCCH. In our companion contribution [4], we describe the HARQ details for mode-1 operation. 
[bookmark: _Toc1039770][bookmark: _Toc1120556]In mode-1, TX UE sends an indication to gNB for the need of HARQ retransmission which includes both ACK and NACK indication. 
5	Multi-antenna transmission and link adaptation
In RAN1#94bis, the following was agreed.
	Agreements:
· In the context of sidelink CSI, RAN1 to study further which of the following information is useful in sidelink operation when it is available at the transmitter.
· Information representing the channel between the transmitter and receiver
· Information representing the interference at receiver
· Examples for this information are
· CQI, PMI, RI, RSRP, RSRQ, pathgain/pathloss, SRI, CRI, interference condition, vehicle motion
· FFS including
· Such information can be acquired using reciprocity or feedback
· Time scale of the information
· Which information is useful in which operation and scenario


In RAN1#ah1901, the following agreements were made:
	Agreements:
· Long-term measurement of sidelink signal is supported at least for unicast.
· Long-term measurement here means a measurement with L3 filtering.
· This measurement is used at least for the open-loop power control.
· FFS for other purpose
·  FFS: measurement metric
· FFS: which signal is used
· FFS: whether feedback of this measurement is needed
· FFS whether this is applicable to groupcast


In this section, we continue our discussions on CSIT aspects for sidelink unicast. Among the 25 eV2X use cases identified by SA1, two that need SL unicast are: 1) platooning; 2) video data sharing for assisted and improved automated driving (which is similar to the see-through use case). Typically, for these two use cases, there is LOS between two communicating vehicles and they have low relative speeds as well. Hence, the resulting environment is relatively static as compared to the typical V2X scenario.
CSIT can be exploited to improve system spectral efficiency via link adaptation. For example, based on some measurement report from the target receiver, e.g., CQI report, the SL transmitter can adapt its MCS to the link conditions, including both channel and interference situations. More specifically, higher-order modulation operation for sidelink communications can be used to attain higher data rate in situations with good channel quality. On the other hand, a more robust modulation and coding scheme (MCS) can be used to achieve reliable communication in situations with bad channel quality.
Moreover, with accurate CSIT, the SL transmitter can select appropriate precoders based on the service requirements and the current channel and/or interference situations. For instance, to support use cases requiring high data rate, e.g., video data sharing and see-through, a selection of multi-layer precoder depending on the current channel condition is needed. On the other hand, to efficiently support platooning, an appropriate selection of one-layer precoder can be useful to not only improve the desired link but to also reduce interference to other transmissions. 
[bookmark: _Toc528950787][bookmark: _Ref534700732][bookmark: _Toc534809988][bookmark: _Toc534809991][bookmark: _Toc534992858][bookmark: _Toc1039779][bookmark: _Toc1120566]Sidelink CSIT can enable link adaptation and precoder selection for sidelink unicast.
To enable SL link adaptation and precoder selection described above, in our view at least RI, PMI, and CQI reports should be supported. On the other hand, to reduce signalling overhead and to make the reported parameters robust to the varying channel conditions, only wideband or long-term PMI and CQI reports are needed. Here by wideband, we mean that for a specific CSI report parameter, only the measurement representing the whole bandwidth transmitting the corresponding SL CSI reference signal is reported. Note that wide-band CSI reports are valid for longer time scale, i.e., such reports are valid over several slots. 
In the following, we provide some simulation results for sidelink unicast, including link adaptation and multi-antenna transmission. For link adaptation, we consider: 
1) ACK/NACK-based outer-loop link adaptation (OLLA)
2) Wideband CQI-based inner-loop link adaptation (ILLA). 
For multi-antenna transmission, we consider: 
1) Random precoder selection (RPS) with PRB bundling size of 4 PRBs.
2) Closed-loop MIMO (CL-MIMO) based on RI and wideband PMI feedback. 
For both schemes, the precoders are selected from the NR type-1 codebooks. The remaining simulation assumptions are captured in Appendix. The schemes we have compared include the following.
· Joint CL-MIMO and LA, where RI, wideband PMI and CQI are calculated using non-precoded CSI-RS. Here LA includes both OLLA and ILLA. The number of transmission layers can be either 1 or 2 depending on the calculated RI.
· Joint RPS and OLLA with 2-layer transmission. 
· Joint RPS and fixed MCS with 2-layer transmission, where 64QAM with a code rate of 0.6 is used.

Figure 1 evaluates throughput for urban LOS scenario, where Tx and Rx UEs are driven along the same direction and have speeds of 60km/h and 65km/h, respectively. Note that for CL-MIMO, the resource elements used for transmitting SL CSI-RS are excluded when mapping data. Our observations are the following.
· Joint RPS and fixed MCS performs very poorly and starts to saturate from 15dB.
· Joint RPS and OLLA shows acceptable performance. It is worth to mention that we consider full buffer traffic model, where ACK/NACK feedback is performed for every slot and with a delay of 4 slots. In our view, this frequent ACK/NACK feedback contributes to the relatively good performance of OLLA.
· Joint CL-MIMO and LA brings clear improvement compared to the other schemes, even with a relatively long CSI report periodicity.
[image: ]
[bookmark: _Ref534791531][bookmark: _Ref534791524]Figure 1. Throughput evaluation of LA and MIMO for urban LOS scenario. Tx: 60km/h; Rx: 65km/h
Figure 2 shows performance comparison for highway LOS scenario with a Tx UE of 60km/h and a Rx UE of 180km/h. Similar observations can be made as above. More simulation results can be found in paper [2].
[image: ]
[bookmark: _Ref534791745]Figure 2 Throughput evaluation of LA and MIMO for highway LOS scenario. Tx: 60km/h; Rx: 180km/h
According to the evaluations, we see the clear performance enhancement of the joint CL-MIMO and LA scheme. Hence, CL-MIMO and LA should be supported for sidelink unicast. To enable them efficiently, RI, wideband PMI and CQI reports are needed and should be supported.
[bookmark: _Toc534994105][bookmark: _Toc1039780][bookmark: _Toc1120567]Using RI, wideband PMI and CQI reports, joint CL-MIMO and LA scheme provides clear throughput gain compared to open-loop RPS schemes in LOS scenarios.
Based on the observations above, we propose the following.
[bookmark: _Toc1120557][bookmark: _Toc1039771]At least RI report, wideband PMI and CQI reports are supported for sidelink unicast. 
[bookmark: _Toc1039772][bookmark: _Toc1120558]CL-MIMO is supported for sidelink unicast. 
[bookmark: _Toc1039773][bookmark: _Toc1120559]Link adaption including both outer-loop and inner-loop is supported for sidelink unicast.
[bookmark: _Toc966200][bookmark: _Toc528811194][bookmark: _Toc528812649]More details on CSIT acquisition for sidelink unicast can be found in [3], where we discuss sidelink CSI report and its scheduling, physical channel to carry CSI report, periodic and aperiodic SCSI-RS, etc. 
6	Power control
In RAN#ah-1901, the following agreements were made.
	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.
· Further study its potential impact, e.g., on resource allocation.
· FFS whether closed-loop power control is additionally needed



In our view the transmit power control mechanism should be of low complexity and preferably should not require a fine granularity channel information, but rely on coarse and slow changing information, such as large-scale fading parameters and/or estimated path loss. Also, from an implementation perspective, it is advantageous if the transmit power control mechanism does not mandate fast power control for SL transmissions.  Since the main objective of power control includes compensating for path loss and possibly shadowing (large scale fading) while limiting interference, open loop power control can serve the objective. The closed-loop power control typically relies on explicit feedback signaling from Rx UE to Tx UE to set the transmission power which incurs an additional overhead. Also, the open loop scheme does not imply control of one UE over the transmission scheme of another UE. 
[bookmark: _Toc1039774][bookmark: _Toc1120560][bookmark: _Hlk796064]Closed-loop power control is not supported for NR V2X. 
In case of unicast transmissions - for the Tx UE to maintain a predefined SNR level at the intended Rx UE, the Tx UE must know the SNR target and estimate the current path loss towards the intended Rx UE. A mechanism that enables the Tx UE to acquire these inputs is illustrated in Figure 3. According to this mechanism:
· The Tx UE is (pre-)configured for a predefined SNR value that is specifically set for SL unicast communications. This can be achieved by appropriate network control mechanism whose details are for further study. It is to be noted that maximum or fixed transmit power can also be (pre-)configured to a UE.
· The Tx UE periodically estimates the path loss towards its intended Rx UE. This can be achieved by measuring the received power level of the SCSI-RS signals transmitted by the Rx UE, provided that the transmit power level of the SCSI-RS signals is known by the Tx UE.
[image: ]
Figure 3: Open loop PC over the SL for unicast transmissions.
Furthermore, besides receiving SCSI-RS from RX UE for open-loop PC, it may also possible that Tx UE make use of SL CSI reports (if agreed) to implicitly determined the SINR at the Rx UE. 
[bookmark: _Toc528950868][bookmark: _Toc1039775][bookmark: _Toc1120561]Open loop SL power control, if (pre-)configured by the network, makes use of CSIT acquisition framework i.e. by measuring RSRP at TX UE or by receiving RSRP report from RX UE.
In case of groupcast transmissions, a possible objective of power control is to maximize the number of intended RX UEs that can successfully decode the message without transmitting with full power as this could lead to unnecessary interference. We propose open loop power control for groupcast based on the distance of Rx UEs in the group from Tx UE in which the transmission power is set such that the “furthest” Rx UE is capable of successfully decoding the message while minimizing interference and maximizing energy efficiency. 
[bookmark: _Toc1039776][bookmark: _Toc1120562]Open loop SL power control for groupcast is based on the communication range requirement. 
7	Conclusion
In the previous sections we made the following observations: 
Observation 1	The mapping of Layer-1 IDs and corresponding service is done by higher layer during the discovery or connection establishment phase for unicast and groupcast.
Observation 2	For HARQ Option 1 (groupcast) it is necessary to restrict the transmission of HARQ feedback.
Observation 3	Restrictions on the retransmissions of TB can be applied for both HARQ options for the purpose of congestion control.
Observation 4	Sidelink CSIT can enable link adaptation and precoder selection for sidelink unicast.
Observation 5	Using RI, wideband PMI and CQI reports, joint CL-MIMO and LA scheme provides clear throughput gain compared to open-loop RPS schemes in LOS scenarios.
Based on the discussion in the previous sections we propose the following:
Proposal 1	Discuss the size and determination of Layer-1 IDs during the WI and based on RAN2 progress.
Proposal 2	For SL HARQ, CBG-based HARQ feedback is supported.
	FFS how to configure the use of TB-based and CBG-based HARQ feedback.
Proposal 3	For Mode 1 UEs the use of HARQ feedback is configured by the network. For Mode 2 UEs, the transmitter of a TB/CBG decides whether to request feedback.
Proposal 4	Confirm the working assumption of RAN1#ah-1901 to support both option 1 and option 2 in case of groupcast communication.
Proposal 6	Presence of PSFCH in a slot is signalled in the SCI associated with the corresponding data transmission.
Proposal 7	In mode-1, TX UE sends an indication to gNB for the need of HARQ retransmission which includes both ACK and NACK indication.
Proposal 8	At least RI report, wideband PMI and CQI reports are supported for sidelink unicast.
Proposal 9	CL-MIMO is supported for sidelink unicast.
Proposal 10	Link adaption including both outer-loop and inner-loop is supported for sidelink unicast.
Proposal 11	Closed-loop power control is not supported for NR V2X.
Proposal 12	Open loop SL power control, if (pre-)configured by the network, makes use of CSIT acquisition framework i.e. by measuring RSRP at TX UE or by receiving RSRP report from RX UE.
Proposal 13	Open loop SL power control for groupcast is based on the communication range requirement.
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9	Appendix
[bookmark: _Ref534897317]Table 1: Simulation settings for the evaluation of CSIT assisted transmission
	Parameters
	Values

	Carrier frequency
	6 GHz

	System bandwidth
	10MHz

	Subcarrier spacing
	30 kHz

	Carrier frequency offset
	0 ppm

	DMRS configuration
	DMRS 1+3 FDM with Data

	Channel estimation using DMRS
	Non-ideal (with genie-aided Doppler knowledge)

	HARQ feedback {periodicity, latency} [slots]
	{1, 4}

	MCS for fixed rate transmission
	64QAM, code rate 0.6

	SL CSI-RS resource
	4REs/PRB in one slot

	SL CSI-RS/CSI-report periodicity
	50 slots

	Channel estimation using SL CSI-RS
	ideal

	Waveform
	CP-OFDM

	Number of layers
	1/2

	Number of Tx antennas
	4 (2 dual-polarized pairs)

	Number of Rx antennas
	4/8 (2/4 dual-polarized pairs)

	Receiver type
	MRC

	Channel model
	CDL-based V2V channels in TR 37.885

	Traffic model
	Full buffer
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