Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG1 Meeting # ah-1901	R1-1901212
Taipei, Taiwan, January 21st – 25th 2019

Agenda Item:	7.2.4.1.2
Source:	Ericsson
Title:	On PHY procedures to support unicast and groupcast on NR sidelink
Document for:	Discussion, Decision

[bookmark: _GoBack]1	Introduction
[bookmark: _Ref178064866]RAN plenary #80 approved a study item on NR V2X [1] . This study item targets, among other objectives, identifying technical solutions for an NR sidelink design to meet the requirements of advanced V2X services as identified in [2]. In this contribution, we continue our discussion on various aspects of sidelink unicast and groupcast, including L1 IDs, HARQ details, CSIT acquisition, multi-antenna transmission, link adaptation, and power control.
2	L1 IDs
In RAN1#94bis, the following was agreed:
	Agreements:
· Layer-1 destination ID is conveyed via PSCCH.
· FFS how many bits are conveyed.
· FFS details for each of the unicast/groupcast/broadcast cases
· Additional Layer-1 ID(s) is conveyed via PSCCH at least for the purpose of identifying which transmissions can be combined in reception when HARQ feedback is in use. 
· FFS whether this ID can be used for other HARQ feedback related operation.
· FFS other purpose
· FFS how many bits are conveyed.
· FFS details including how to convey the ID(s), e.g., whether the ID(s) is conveyed in the SCI or used for CRC scrambling.



As stated above, RAN1 has agreed to convey the L1 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 L1 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: _Toc534992856]The mapping of L1 IDs and corresponding service is done by higher layer during the discovery or connection establishment phase for unicast and groupcast.
When it comes to the way in which this information is conveyed, we envision two possibilities:
· Scrambling the CRC code using the L1 ID. This reduces the payload in SCI but may lead to coexistence problems (i.e., UC/GC and BC users). For example, sensing may be not possible or not reliable enough if the fields in SCI relevant for sensing cannot be decoded by all UEs in the scenario. In addition, forward compatibility may be difficult with this approach. Solutions like two-stage decoding could be useful in such case but further study is necessary.
· Including the L1 ID in SCI. This option is simpler in terms of coexistence but requires PSCCH to carry a larger payload.
[bookmark: _Ref534699786][bookmark: _Toc534809987][bookmark: _Toc534809990][bookmark: _Toc534992857]Scrambling the CRC code with the L1 destination ID may lead to coexistence problems. 
Proposal 1 [bookmark: _Ref534700872][bookmark: _Toc534809992][bookmark: _Toc534810017][bookmark: _Toc534992859]L1 ID is carried in PSCCH in a way that the SCI fields relevant for sensing are equally decodable by all UEs in proximity. FFS between:
· [bookmark: _Toc534809993][bookmark: _Toc534810018][bookmark: _Toc534992860]CRC scrambling with L1 ID with e.g., two-stage decoding.
· [bookmark: _Toc534809994][bookmark: _Toc534810019][bookmark: _Toc534992861]Carrying L1 ID in SCI.
Also, in RAN1#94bis, the use of ‘Additional L1 IDs” was discussed for the purpose of combining HARQ transmissions at the receiver side. Additional IDs might be needed for two different perspective: (1) For differentiating HARQ processes at the receiver (2) For differentiating different transmitters in case of multiple unicast sessions. For the sake of discussion, we differentiate them by naming as “HARQ process ID” and “Link ID” respectively. According to our view, both types of IDs are important and must be conveyed as payload using PSCCH (i.e. SCI). Note that the lengths of these IDs are limited by the SCI size. 
Proposal 2 [bookmark: _Toc528950855][bookmark: _Ref534700910][bookmark: _Ref534702085][bookmark: _Ref534702169][bookmark: _Toc534809995][bookmark: _Toc534810020][bookmark: _Toc534992862][bookmark: _Toc534807833][bookmark: _Toc528950856][bookmark: _Toc534809996][bookmark: _Toc534810021]Additional L1 IDs are carried as payload by PSCCH. The following information is necessary:
· [bookmark: _Toc534992863]HARQ process ID.
· [bookmark: _Toc528950857][bookmark: _Toc534809997][bookmark: _Toc534810022][bookmark: _Toc534992864]Link ID. FFS relation to source ID.
3	HARQ feedback
In RAN1#95, the following was agreed [3]:
	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.


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.). The network may configure UEs operating in coverage (Mode 1 or Mode 2). For out of coverage UEs, necessary configuration mechanism must be studied.
Proposal 3 [bookmark: _Toc534809998][bookmark: _Toc534810023][bookmark: _Toc534992865]For SL HARQ, CBG-based HARQ feedback is supported.
· [bookmark: _Toc534809999][bookmark: _Toc534810024][bookmark: _Toc534992866]FFS how to configure the use of TB-based and CBG-based HARQ feedback.
The details for TB- and CBG-based HARQ feedback are described in [4]. In summary, we propose to use sequence-based HARQ feedback in both cases. 
When it comes to enabling/disabling HARQ feedback, we believe that the following two mechanisms are sufficient:
a) For Mode 1 UEs, the use of HARQ feedback is configured by the network.
b) For Mode 2 UEs, the UE transmitting the TB/CBG decides whether to request feedback or not with the following restrictions:
· The use of HARQ feedback is part of a QoS framework (e.g., it may be disabled in some pools by (pre-)configuration or for packets with low priority levels or associated to certain V2X services).
Note that each (re)transmission of a TB/CBG must meet the congestion control requirements at the transmitter.
Proposal 4 [bookmark: _Toc534810000][bookmark: _Toc534810025][bookmark: _Toc534992867]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.
· [bookmark: _Toc534810001][bookmark: _Toc534810026][bookmark: _Toc534992868]Restriction on the use of HARQ feedback is part of the QoS framework, and it may depend on the specific V2X service being transmitted. Details up RAN2.
Furthermore, in the previous RAN1 meeting, the following cases for groupcast communication was discussed:
a) Groupcast communications with connection establishment.
b) Groupcast communications without connection establishment.
For the first case, where transmitter and receiver(s) are aware of each other’s presence, our view is that 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, our view is that Option 1 is the appropriate framework for HARQ feedback. In this case, we observe the following:
c) Since there is no connection establishment phase and groups are formed on a transmission-by-transmission basis, it is necessary to restrict the transmission of HARQ-NACK messages. Otherwise, all UEs may send HARQ-NACK for all the messages. Two possible criteria are position-based restriction and RSRP-based restrictions. 
d) 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.
Proposal 5 [bookmark: _Ref534702546][bookmark: _Toc534810002][bookmark: _Toc534810027][bookmark: _Toc534992869]For SL HARQ feedback, both Option 1 and Option 2 are supported:
· [bookmark: _Toc534810003][bookmark: _Toc534810028][bookmark: _Toc534992870]Option 1 is used for groupcast communication without connection establishment.
· [bookmark: _Toc534810004][bookmark: _Toc534810029][bookmark: _Toc534992871]Transmission of HARQ-NACK is further restricted based on, e.g., position/distance or RSRP measurements.
· [bookmark: _Toc534810005][bookmark: _Toc534810030][bookmark: _Toc534992872]Option 2 is used for unicast and groupcast communication with connection establishment.
· [bookmark: _Toc534810006][bookmark: _Toc534810031][bookmark: _Toc534992873]All UEs decoding PSCCH transmit ACK/NACK using UE-specific resources (e.g., time/frequency, sequence, etc.). FFS whether a single NACK resource is sufficient.
4	CSIT-related aspects
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 this section, we continue our discussions on CSIT aspects for sidelink unicast. Among the 25 eV2X use cases identified by SA1, two major use cases 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.
4.1	MIMO and Link adaptation in unicast
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]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 signaling 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. 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 [5].
[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.
Proposal 6 [bookmark: _Ref534702616][bookmark: _Toc534810007][bookmark: _Toc534810032][bookmark: _Toc534992874]CL-MIMO is supported for sidelink unicast.
Proposal 7 [bookmark: _Toc534992875]Link adaption including both outer-loop and inner-loop is supported for sidelink unicast.
Proposal 8 [bookmark: _Toc534992876]For FR1, at least RI report, wideband PMI and CQI reports are supported for sidelink unicast.
4.2	CSIT acquisition
As discussed, CSIT can efficiently improve system spectrum efficiency for sidelink unicast. In general, CSIT acquisition can be facilitated by CSI feedback mechanisms, suitable reference signal design and exploiting sidelink reciprocity when channel reciprocity conditions hold. 
As described above and also proposed in [6], for CSIT acquisition sidelink CSI-RS (SCSI-RS) is needed. The SCSI-RS should be designed in such a way that it facilitates CSIT acquisition either in a reciprocity-based manner and/or in a feedback-based manner. Specifically, when channel reciprocity can be exploited, CSIT can be obtained using reference signals transmitted by the peer UE, where reference signals can be DMRS or SCSI-RS. On the other hand, when channel reciprocity does not hold, SCSI-RS can be used to measure the channel and/or the interference which are then reported back to the transmitter to facilitate CSIT acquisition, which is considered as SL CSI report. Since SCSI-RS may or may not be present in a slot, we can use the SCI transmitted over PSCCH to indicate its presence.
Proposal 9 [bookmark: _Toc525923556][bookmark: _Toc528950863][bookmark: _Ref534702677][bookmark: _Toc534810008][bookmark: _Toc534810033][bookmark: _Toc534992877]The presence of SCSI-RS in a slot is indicated by an SCI carried by the PSCCH.  
Furthermore, in our view, the CSI report is carried over PSSCH and is scheduled by PSCCH similarly to user data, without requiring a different SCI format. However, in contrast to data, there is no retransmission of CSI reports. Note that if data and CSI report are transmitted simultaneously, two parallel transmissions, possibly adjacent in frequency, take place. In other words, the CSI report and other simultaneous transmissions (e.g. data) are two separate transmissions.
Proposal 10 [bookmark: _Toc534992878]SL CSI reports are transmitted in PSSCH, scheduled by SCI in PSCCH.
In addition, in SL communication between in-coverage UEs scheduled by gNB (i.e. mode-1), CSI reports can be provided via the gNB or directly between the two UEs. However, to keep a unified design for both in-coverage and out-of-coverage scenarios, we propose to always transmit CSI reports over sidelink and in case of gNB scheduling (Mode-1) the UE receiving CSI report (i.e., the SL transmitter) may forward it to the gNB.
Proposal 11 [bookmark: _Toc534992879]CSI reports are always transmitted over sidelink even for in-coverage UE-pairs. In case of NR Mode-1 transmission, the UE receiving the CSI report over sidelink may forward the CSI report to the serving gNB.
[bookmark: _Toc528811194][bookmark: _Toc528812649]In [6], we discuss the details on the SCSI-RS, corresponding SL CSI reports and its parameters, periodic and aperiodic SCSI-RS and SL CSI reports for unicast transmissions. 
5	Power control
In this section, we discuss our views on power control for sidelink.
For unicast transmissions, transmit power control serves the following purposes:
1. It helps to adjust the sidelink range to the intended receiver and ensure good reception of sidelink packets at the receiver, while limiting the interference caused at non-intended receivers. Note that when sidelink operates in licensed spectrum, limiting the interference power can be very important, especially when sidelink and cellular resources overlap.
2. It helps to manage the UE power consumption, which may be important for certain UE types (e.g. pedestrian UE). This aspect is less important for vehicle UEs. 
In our view, in addition to these power control targets, 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. 
Proposal 12 [bookmark: _Toc534992880]Fast power control is not supported for NR V2X.
A simplified model of uplink power control schemes employed by e.g. NR or WCDMA networks is shown in Figure 3. A common characteristic feature for open-loop schemes is the absence of a power control command from UE to BS. In this scheme, the UE sets its transmit power based on information that is preconfigured or made available by a reference signal transmitted by the BS. A simple and typical implementation of open-loop power control is when the UE knows (by configuration or using broadcast information) the target SNR that should be achieved at the BS. The UE can then periodically make measurements and estimate the UL path loss, based on which the UE can set the transmit power accordingly. In contrast, the Uu close-loop schemes involve a feedback channel that the BS can utilize to measure or estimate the UL SNR and/or path loss. Based on this measurement and estimation, the BS can decide on the value of the necessary UL transmit power level and inform the UE, either implicitly or explicitly, using transmit power control (TPC) commands. Although the close-loop scheme is advantageous in terms of the capability of continuously adjusting the Tx power, it is more complex to implement due to the need of the explicit/implicit TPC commands that must be sent to the UE.
[image: ]
[bookmark: _Ref534791844]Figure 3: Illustration of open loop and closed loop power control for cellular (Uu) uplink.
Similar to Uu, for the NR sidelink unicast transmission, there are following two alternatives to employ power control:
· SL open loop power control: The transmit power is set by the Tx UE, typically based on measurements and estimations made by the Tx UE, and there is no TPC command from the Rx UE to the Tx UE. 
· SL close loop power control: The transmit power is set implicitly or explicitly by TPC command sent to the Tx UE by the Rx UE.
In our view, the open loop power control can maintain a predetermined SNR target, and thereby maintain an appropriate QoS level for unicast transmissions. Also, the open loop scheme does not imply control of one UE over the transmission scheme of another UE. 
Proposal 13 [bookmark: _Toc534992881]Open loop power control scheme can be (pre-)configured for SL unicast transmissions.
In order 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 4. 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: ]
[bookmark: _Ref534791887]Figure 4: 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. 
Proposal 14 [bookmark: _Toc534992882]Open loop power control, if (pre-)configured by the network, makes use of CSIT acquisition framework.
6	Conclusion
In the previous sections we made the following observations: 
Observation 1	The mapping of L1 IDs and corresponding service is done by higher layer during the discovery or connection establishment phase for unicast and groupcast.
Observation 2	Scrambling the CRC code with the L1 destination ID may lead to coexistence problems.
Observation 3	Sidelink CSIT can enable link adaptation and precoder selection for sidelink unicast.

Based on the discussion in the previous sections we propose the following:
Proposal 1	L1 ID is carried in PSCCH in a way that the SCI fields relevant for sensing are equally decodable by all UEs in proximity. FFS between:
	CRC scrambling with L1 ID with e.g., two-stage decoding.
	Carrying L1 ID in SCI.
Proposal 2	Additional L1 IDs are carried as payload by PSCCH. The following information is necessary:
	HARQ process ID.
	Link ID. FFS relation to source ID.
Proposal 3	For SL HARQ, CBG-based HARQ feedback is supported.
	FFS how to configure the use of TB-based and CBG-based HARQ feedback.
Proposal 4	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.
	Restriction on the use of HARQ feedback is part of the QoS framework, and it may depend on the specific V2X service being transmitted. Details up RAN2.
Proposal 5	For SL HARQ feedback, both Option 1 and Option 2 are supported:
	Option 1 is used for groupcast communication without connection establishment.
o	Transmission of HARQ-NACK is further restricted based on, e.g., position/distance or RSRP measurements.
	Option 2 is used for unicast and groupcast communication with connection establishment.
o	All UEs decoding PSCCH transmit ACK/NACK using UE-specific resources (e.g., time/frequency, sequence, etc.). FFS whether a single NACK resource is sufficient.
Proposal 6	CL-MIMO is supported for sidelink unicast.
Proposal 7	Link adaption including both outer-loop and inner-loop is supported for sidelink unicast.
Proposal 8	For FR1, at least RI report, wideband PMI and CQI reports are supported for sidelink unicast.
Proposal 9	The presence of SCSI-RS in a slot is indicated by an SCI carried by the PSCCH.
Proposal 10	SL CSI reports are transmitted in PSSCH, scheduled by SCI in PSCCH.
Proposal 11	CSI reports are always transmitted over sidelink even for in-coverage UE-pairs. In case of NR Mode-1 transmission, the UE receiving the CSI report over sidelink may forward the CSI report to the serving gNB.
Proposal 12	Fast power control is not supported for NR V2X.
Proposal 13	Open loop power control scheme can be (pre-)configured for SL unicast transmissions.
Proposal 14	Open loop power control, if (pre-)configured by the network, makes use of CSIT acquisition framework.
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