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1. Introduction
The new V2X WI has been approved in RAN#83 meeting [1]. The sidelink physical layer procedures, including the HARQ procedures, CSI acquisition for unicast, and Power control, should be defined in Rel-16. 
	· Sidelink physical layer procedures as per the study outcome
· HARQ procedures [RAN1, RAN2]
· CSI acquisition for unicast [RAN1]
· CQI/RI reporting is supported and they are always reported together. No PMI reporting is supported in this work. Multi-rank PSSCH transmission is supported up to two antenna ports.
· In sidelink, CSI is delivered using PSSCH (including PSSCH containing CSI only) using the resource allocation procedure for data transmission.
· Power control [RAN1, RAN2]


In this contribution, we provide our view on the discussion points for the design of sidelink physical layer procedures.

2. Physical layer ID 
It has been agreed during the study phase that L1 source and destination IDs are included in SCI. The remaining issue is how to derive these IDs. According to the SA2 agreement, for unicast and groupcast communications, the source and destination L2 IDs are provided by V2X layer to AS layer. Therefore, it is straightforward to derive the L1 IDs from the L2 IDs. The actual number of bits for these L1 IDs can be determined during WI phase, together with the SCI design.
[bookmark: _Ref534834653]Proposal 1: The L1 source and destination IDs are derived from the L2 IDs. 

3. HARQ procedure 
Some remaining aspects for HARQ procedure are discussed in this section.
3.1. HARQ feedback operation
HARQ feedback is enabled or disabled by (pre-) configuration according to the QoS requirement of the associated traffic and service, as the following agreement in the RAN1 AH1901 meeting [2].
	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


There is some discussion on whether additional condition is needed to enable the HARQ feedback. Some potential conditions include the changes of QoS control and congestion level. However, in our view, these conditions do not vary in short-term, therefore can be handled by higher layer configuration. Moreover, dynamically disabling HARQ may affect the achievable QoS of the service, which should be not done autonomously in physical layer. 
[bookmark: _Ref534834661]Proposal 2: Sidelink HARQ feedback is always used if enabled by (pre-)configuration. No additional condition is defined in physical layer to enable/disable sidelink HARQ feedback.

3.2. CBG-based feedback 
Code block groups (CBG) based retransmission is supported in NR to enable the retransmission of only the erroneously received CBG. It is useful for very large transport blocks or when a transport block is partially preempted by another transmission. In the RAN1 #95 meeting, the support of CBG-based feedback in sidelink was considered, but left for further study [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


According to the SA requirement [4], a transport block with extreme size should be supported in NR sidelink. Instead of retransmission of the entire transport block, CBG-based retransmission consumes fewer resources. Further, CBG-based retransmission is desirable to recover a partially interfered transport block, which may happen in sidelink more frequently than in Uu, due to preemption by a high priority transmission from another UE, or conflict between UEs in mode-2 resource allocation, especially if multi-slot transmission is used for a single transport block [5]. Therefore, support of CBG-based retransmission is favorable at least for unicast transmission. 
[bookmark: _Ref534834667]Proposal 3: CBG-based feedback and retransmission is supported for unicast transmission in NR sidelink.

On the other hand, this feature is not that useful for groupcast transmission. As each group member suffers individual channel fading and interference and receives different erroneous CBG, in general TB-based retransmission is the only feasible way to recover the data for each group member. Furthermore, the support of CBG-based HARQ-ACK feedback would significantly complicate the design for groupcast.
[bookmark: _Ref534834671]Proposal 4: CBG-based feedback and retransmission is not supported for groupcast transmission in NR sidelink.

3.3. HARQ feedback in mode-1 operation
In the RAN1 AH1901 meeting, the following agreement was achieved for mode-1 HARQ feedback [2].
	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



Further in the RAN1 #96 meeting, it was agreed that sidelink HARQ ACK/NACK report from UE to gNB is not supported in Rel-16 [6].
	Agreements:
· In mode 1 for unicast and groupcast, it is supported for the transmitter UE via Uu link to report an indication to gNB to indicate the need for retransmission of a TB transmitted by the transmitter UE. 
· FFS the format of the indication, e.g., in the form of HARQ ACK/NACK, or in the form of SR/BSR, etc.
· RAN1 continues discussion on whether to support report from the receiver UE 
· No inter-BS communication will be considered.
To discuss aspects related to 1st sub-bullet & 2nd bullet during this week -revisit later

Agreements:
· Sidelink HARQ ACK/NACK report from UE to gNB is not supported in Rel-16.



Consequently, it is not possible for the receiver UE to report an indication to gNB to indicate the need for retransmission of a TB. A mechanism should be defined for the transmitter UE to report this indication to gNB, for the sake of requesting retransmission. In order to minimize the specification change, it is desirable to reuse the existing Uu mechanism as much as possible. The straightforward candidates include the SR and BSR. 
If SR is reused, multiple SR resources may be configured to the transmitter UE, where one of them can be used to indicate the initial transmission request, while the other is used for retransmission request. However, the 1-bit SR cannot carrier additional information, such as the transmission type, HARQ ID, or destination, etc. On the other hand, BSR has a larger payload size. It is feasible to be used as the retransmission indicator, but may complicate the BSR design. More details can be found in our companion contribution in [7].
[bookmark: _Ref4850590]Proposal 5: SR/BSR can be enhanced to indicate the retransmission of sidelink.

3.4. HARQ feedback for groupcast 
As a part of discussion to support HARQ scheme for groupcast in NR V2X, which type of feedback information the receiver UEs should transmit were considered. The two options were identified as a working assumption in RAN1 AH-1901, i.e. HARQ ACK/NACK and HARQ NACK only [2]. 
	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


Option 1 (NACK only) can support both connection-oriented groupcast and connection-less groupcast, since the transmitter does not have to know in the AS layer how many receivers are in the group and who they are. It simply retransmit the packet as long as it receives a HARQ NACK regardless of who is the sender. Furthermore, this option can reduce the overhead of feedback especially in the dense scenario. Nevertheless, option 1 is not perfect. The receiver that miss the transmission (i.e. DTX) would never send a feedback. As a result, the transmitter may recognize the DTX as a HARQ ACK (i.e. DTX-to-ACK issue), and stop the retransmission incorrectly. Consequently, the packet received ratio (PRR) may be degraded. Such DTX problem may occur due to half-duplex issue (i.e. the receiver is happened to at the TX status) or due to SCI detection failure.
On the other hand, Option 2 (ACK/NACK based) is only applicable for the connection-oriented groupcast. The transmitter needs to know the number and the ID of UEs in the group to allocate feedback resource for them respectively. The transmitter can judge whether to retransmit according to the number of NACK and ACK received. Therefore, the above-mentioned DTX-to-ACK issue can be resolved. As a result, the receiver at the edge of the group or suffering from the half-duplex issue has higher opportunity for a successful reception, which is beneficial for achieving higher reliability. However, the improvement of reliability is achieved with the cost of increased feedback overhead and resource consumption for PSFCH. Further, the increased PSFCH overhead results in less available resource for PSCCH and PSSCH, which in turn results in a higher collision probability.  
Based on the analysis above, we evaluate the performance of the two options in the highway scenario. We simulate with a relatively high load of 30ms packet arrival interval and 30ms packet latency requirement. The range of groupcast is 500m. The other parameters about the evaluation is captured in the Annex. The simulation result is shown in Figure 1. 
[image: ]
[bookmark: _Ref5094760]Figure 1 Average PRR of two HARQ feedback option
[bookmark: _Ref5098921]Table 1 Causes of reception failure
	Option 1: HARQ feedback based on ACK and NACK

	DTX only
	NACK only
	DTX and NACK

	1.1%
	0.21%
	98.69%

	Option 2: HARQ feedback based on NACK only

	DTX only
	NACK only
	DTX and NACK

	1.42%
	0.43%
	98.15%



It can be observed in Figure 1 that the PRR performance of the two options is almost identical in the proximity (i.e. within the communication distance of 200m). The performance of Option 2 is only slightly better than Option 1 for the far end UEs. The reason is that, DTX of one UE may likely happen together with NACK of another UE, therefore, the degradation of PRR due to DTX is minor, which can be proved in the Table 1. There are three cases of reception failure, i.e. DTX only (failure only because of DTX), NACK only (failure only because of PSSCH decoding failure) and both DTX and NACK simultaneously. From the statistics result in the Table 1, it can be observed that the percentage of DTX only is very small, i.e. a receiver UE fails to receive the initial transmission due to DTX is still likely to get a retransmission because of a HARQ NACK sent by another receiver UE at the same time to the transmitter UE. Therefore, the DTX issue affects little to the final performance of the two option. 
[bookmark: _Ref5183803]Observation 1: The PRR performance of Option 2 is only slightly better than Option 1. In most of the cases, a receiver UE fails to receive the initial transmission due to DTX may still get a retransmission triggered by a NACK from another receiver UE of the groupcast.
Given the similar performance, Option 2 brings more HARQ feedback overhead. Furthermore, the limitation of the application scenario makes it even less attractive. Therefore, it is proposed to support Option 1 (HARQ NACK based) only for groupcast.
[bookmark: _Ref5183816]Proposal 6: When HARQ feedback is enabled for groupcast, only Option 1 (HARQ NACK based) is supported.

3.5. Distance based HARQ feedback
It is supported to use TX-RX distance and/or RSRP in deciding whether to send HARQ feedback in RAN1#96 meeting [6].
	Agreements:
· For sidelink groupcast, it is supported to use TX-RX distance and/or RSRP in deciding whether to send HARQ feedback.
· Details to be discussed during WI phase, including whether the information on TX-RX distance is explicitly signaled or implicitly derived, whether/how this operation is related to resource allocation, accuracy of distance and/or RSRP, the aspects related to “and/or”, etc.
· This feature can be disabled/enabled


One of the remaining issue is whether RSRP or TX-RX distance should be used. If the geographical distance would be used, it were not desirable to directly apply the position information (e.g. GNSS position information) in physical layer, due to very large signalling overhead. Some companies propose to use “quantized” position information, e.g. similar to the geographical zone concept used in LTE V2X. Nevertheless, there is a tradeoff between the signaling overhead and the accuracy of positioning at determining the resolution of the zone. A large number of zones increases the positioning accuracy at the cost of accuracy, while a small number of zones may increase the number of unnecessary NACK feedback, which in turn results in increasing of unnecessary retransmission and higher resource collision probability. Moreover, the optimal resolution of zone may vary in different scenario (highway, urban, etc.). As a result, it seems difficult to design a proper zone resolution. Finally, it is worth noting that as the zone ID is expected sending in SCI, a configurable resolution seems not possible.
Compared to the geographical distance, RSRP based HARQ feedback is more straightforward. Firstly, RSRP is already widely used in physical layer, for example, in the sensing procedure. Secondly, the receiver can decide whether to send feedback via the RSRP measurement result without any extra position information about the transmitter, therefore no additional SCI overhead is needed (e.g. for zone ID). The RSRP measurement result can reflect the TX-RX distance implicitly, and the threshold can be configured by higher layer for all the receivers. Furthermore, due to the coverage hole, the geographical position information may not always be available. On the contrary, the RSRP is more robust as it is always available once the UE receives the transmission. 
[bookmark: _Ref5183817]Proposal 7: The RSRP based HARQ feedback is supported for groupcast. 
Nevertheless, further study is still necessary for the RSRP based HARQ feedback. In dense urban scenario, the NLOS channel condition may degrade the signal power even in a relative short distance, results in a low RSRP result at the receiver, compared with that in the highway scenario. Therefore, a single RSRP threshold may be insufficient, thus multiple RSRP thresholds can be considered. However, how to determine the threshold should be further studied, for example, based on the UE speed or RSSI measurement, etc. 

4. CSI acquisition
During the SI, it has been agreed that for unicast communication, CQI, RI and PMI, or a subset among them, are supported with non-subband-based aperiodic CSI reports assuming no more than 4 antenna ports. Furthermore, the WID limits CQI/RI without PMI reporting and multi-rank PSSCH transmission up to two antenna ports are supported in Rel-16 [1]. 
Then we believe the most important usage of CSI acquisition in Rel-16 V2X is to enable link adaptation where the transmitter UE to derive the transmission MCS. 
In order to obtain CSI feedback from the receiver UE, the transmitter UE must transmit some signals for the receiver UE to measure. The CSI-RS design for NR Uu is comprehensive and flexible to serve multiple functionalities such as CSI acquisition, beam management, mobility management and tracking. Intuitively, CSI-RS is preferable in sidelink so that the same receiver in downlink for CSI derivation can be reused in sidelink. However, it has been agreed that no standalone RS transmission dedicated to CSI reporting is supported in Rel-16, and CSI reporting is supported based on non-subband-based aperiodic CSI reporting mechanism. Consequently, there is no periodic CSI-RS agreed for NR sidelink. 
Aperiodic CSI-RS can still be considered. In this case, CSI-RS signals may be carried together with PSCCH and/or PSSCH. Note that, the CSI-RS bandwidth may be different to the PSCCH/PSSCH bandwidth for wideband measurement. However, resources for such transmission may need to be reserved in the system to avoid mismatched measurements due to collisions with other CSI-RS or other physical channels.
Another option of RS for CSI acquisition is DMRS carried with PSCCH and/or PSSCH. The same issue as above that UE-specific DMRS is designed to be always transmitted together with PSCCH and/or PSSCH. The accuracy of using DMRS to generate wideband CSI is not known.
[bookmark: _Ref4850597]Proposal 8: RS for CSI acquisition are transmitted together with PSCCH and/or PSSCH. FFS aperiodic CSI-RS or DMRS.

5. Power control
Open-loop power control scheme is supported in NR sidelink. The Rel-14 LTE downlink pathloss based power control is reused for NR unicast, groupcast and broadcast transmissions in the network coverage. Additionally, the open-loop power control based on the pathloss between Tx UE and Rx UE in sidelink is also supported at least for unicast [2]. 
5.1. [bookmark: _Hlk4853979]Power control for unicast
In this section, some remaining aspects to support open-loop power control for unicast are discussed.

· RS for RSRP measurement
[bookmark: OLE_LINK6][bookmark: OLE_LINK7][bookmark: OLE_LINK22][bookmark: OLE_LINK23][bookmark: OLE_LINK24][bookmark: OLE_LINK25][bookmark: OLE_LINK8]For open-loop power control, the transmitting UE derives the SL pathloss estimation from a SL RSRP reported by the receiving UE. One open issue is that which reference signal is used to obtain SL RSRP. In the NR downlink, the Uu pathloss can be derived from the RS of SSB or periodic CSI-RS configured by the serving gNB. However, these reference signals are not suitable for RSRP measurement in NR sidelink.
Firstly, unlike the downlink SSB where the PCI can be used to identify the gNB, the SLSS ID in the SL-SSB is used to identify the synchronization source. Therefore, it is not possible to identify the UE from the SL-SSB, nor perform SL pathloss estimation for a UE. Actually, the RSRP of the SL-SSB may be inaccurate at all if more than one UEs transmitting the same SL-SSB in the same synchronization resource. Furthermore, if a pair of UEs having the same synchronization source, due to the half-duplex issue they cannot monitor the SL-SSB of each other because they always sending the SL-SSB at the same time. Consequently, it is not possible to perform SL pathloss estimation based on the SL-SSB. 
In RAN1 #96, it has been agreed that no standalone RS transmission dedicated to CSI reporting is supported in Rel-16, and CSI reporting is supported based on non-subband-based aperiodic CSI reporting mechanism. Consequently, there is no periodic CSI-RS agreed for NR sidelink, nor perform SL pathloss estimation based on the periodic CSI-RS. In order to support pathloss measurement, reference signal for SL pathloss estimation needs to be studied. 
[bookmark: _Ref4850649]Observation 2: It is not possible to perform SL pathloss estimation based on the SL synchronization RS or periodic CSI-RS.
[bookmark: OLE_LINK11]In [7], it is proposed to use the PSCCH DMRS for sidelink RLM measurement, which can be considered also for sidelink RSRP measurement. Another option is to reuse the measurement RS defined for CSI acquisition. 
[bookmark: _Ref4850603]Proposal 9: PSCCH DMRS or RS for CSI acquisition can be used for SL pathloss estimation.

· Physical channels and signals for OLPC
The candidates of physical layer channels and signals for OLPC include at least the PSCCH, PSSCH, PSFCH, SL-SSB, and CSI-RS (if agreed). 
At least the OLPC based on the sidelink pathloss between Tx UE and Rx UE is applicable to PSSCH and PSFCH for unicast. On the other hand, the SL-SSB is obviously a broadcast transmission, which is used for time and frequency synchronization not only for unicast, but also for groupcast and broadcast. Thus, the sidelink pathloss component is not applicable to the SL-SSB for OLPC, while the downlink pathloss should still be used in order to suppress the interference to the Uu interface in the licensed band.
[bookmark: _Ref4850650]Observation 3: The OLPC based on the sidelink pathloss is applicable to PSSCH and PSFCH.
[bookmark: _Ref4850651]Observation 4: The OLPC based on the sidelink pathloss is not applicable to SL-SSB.
Similar to the SL-SSB, if the PSCCH should be decoded by all the UE in the proximity for sensing, it should be sent in a broadcast manner regardless of whether it is scheduling unicast, groupcast or broadcast transmission. Therefore, the sidelink pathloss component may not be applicable for OLPC, either. It is worth noting that if transmission power of PSCCH is different from the PSSCH, transient period between PSCCH and PSSCH may be required, and multiplexing option 3 of PSCCH and PSSCH may be problematic as discussed in [9].
Moreover, if the CSI-RS is agreed for sidelink measurement (CSI acquisition, pathloss estimation, etc.), its transmission power should not be retuned dynamically according to the sidelink pathloss. Otherwise, the measurement result can hardly be stable and accurate. 
[bookmark: _Ref4850607]Proposal 10: Sidelink pathloss based OLPC is not applicable to PSCCH regardless of unicast, groupcast or broadcast transmission, nor the CSI-RS if agreed for sidelink measurement.

· SL pathloss coexist with DL pathloss
[bookmark: OLE_LINK27][bookmark: OLE_LINK28][bookmark: OLE_LINK26]According to the agreement, both the downlink pathloss and the sidelink pathloss should be considered for compensation in unicast OLPC. The downlink pathloss component is beneficial for mitigating the interference to UL reception at gNB, while the sidelink pathloss component is useful for interference control in sidelink. If both of them are enabled, it is necessary to determine the final pathloss compensation for OLPC.
A straightforward approach is that, the downlink pathloss component is considered as the upper bound for pathloss compensation, while the actual transmission power can be further reduced based on the sidelink pathloss component. However, the problem may occur if the pathloss between the Tx and Rx UEs are significantly larger than the pathloss between the Tx UE and the gNB, as illustrated in Figure 2. In this case, the UE has difficulty to receive and decode the packet due to very low SNR. 
[image: ] 
[bookmark: _Ref4838124]Figure 2 the issue of sidelink unicast transmission with OLPC based on DL pathloss
Furthermore, similar issue may occur also for broadcast/groupcast transmission. A UE near the gNB would have a limited coverage compared with that of another UE far from the gNB, which may not able to meet the minimal required communication range.
[bookmark: _Ref4850653]Observation 5: The SL and DL pathloss based OLPC may cause coverage issue.
A TDM based solution can be applied to resolve this issue. UE can perform different OLPC schemes at different time domain resource sets. For example, as illustrated in Figure 3, some unicast sidelink transmissions may be performed with OPLC based on sidelink pathloss only in resource set A, while other sidelink transmissions may be sent with OPLC concerning the downlink pathloss in another resource set B. By this way, the power of transmission in resource set A is not limited by the downlink pathloss, so that the coverage and performance can be satisfied. The network can avoid scheduling uplink transmission in resource set A, in order to mitigate the interference from sidelink to Uu. Moreover, UE can even have transmission in the other resource set C with maximal power (i.e. OLPC is disabled), to ensure the minimal communication range of the groupcast/broadcast sidelink. 
[image: ]
[bookmark: _Ref4861510][bookmark: _Ref4861504]Figure 3 example of the TDM based solution
[bookmark: _Ref4850610]Proposal 11: UE can perform individual OLPC schemes in different time domain resource sets for different sidelink transmission.

5.2. Power control for groupcast
It has not been decided whether the Open-loop power control scheme based on the sidelink pathloss is supported for groupcast.
According to the scenario defined by SA1 in [4], the typical deployment scenarios for groupcast transmission are platooning and cooperative driving, where the vehicle UEs in the group are in proximity from one to another. Moreover, the radio channel in the group are relatively stable. In this case, the open-loop power control for groupcast can still base on the sidelink pathloss, i.e. between the Tx UE and the farthest Rx UE. In an interference-limited channel, it is beneficial via power control to reduce the interference among different groups of UEs, and achieving higher spatial reuse gain. 
[bookmark: _Ref521417959]Proposal 12: Sidelink pathloss based OLPC is supported for groupcast transmission with connection establishment.

6. Link management
6.1. UE capability
RAN2 has agreed that there will be RRC message defined for UE capability exchange, and possibly communication establishment for unicast and groupcast. From physical layer perspective, the UE capability negotiation should take into account the link management. Given the limited processing capability and hardware resource (e.g., soft buffer), it is obviously not possible for a UE to set up a large number of unicast or groupcast connections, while still maintains the QoS requirements. During link establishment, the UE may negotiate the available resources to be assigned for the link, and simply reject the link establishment in the case of out of resource. 
[bookmark: _Ref525723706]Proposal 13: UE capability negotiation should take into account the limitation of UE processing capability and hardware resource.

6.2. Multiplexing of unicast, groupcast and broadcast transmissions
Multiple types of transmission, e.g. unicast, groupcast and broadcast traffics, are likely coexist in the system. The most simple and straightforward solution is to configure separate resource pools unicast, groupcast and broadcast transmission, respectively. However, such a semi-static allocation scheme may lead to resource underutilization in the case of imbalanced traffic load among different transmission modes. The resources assigned to one mode cannot be dynamically shared with another mode. Further, it may lead to configuration of a large number of resource pools according to variable services, which unnecessarily increases the implementation complexity. On the other hand, a unified design for resource allocation of unicast, groupcast and broadcast transmissions can simplify both the specification and implementation. A single SCI format can be achieved to reduce the blind decoding burden for PSCCH, where the L1 destination ID can be used to distinguish the transmission type. For example, one or more specific destination ID(s) may be defined for broadcast messages, similar to the broadcast RNTIs defined in the NR downlink. Therefore, it is preferable that unicast, groupcast and broadcast transmissions share the same resource pool.
[bookmark: _Ref534834709]Proposal 14: Unicast, groupcast and broadcast transmissions can be multiplexed in the same resource pool.

7. Conclusion
In the contribution, we provide our considerations on the detailed procedure for the design of NR sidelink physical layer procedure with the following observations and proposals.
Observation 1: The PRR performance of Option 2 is only slightly better than Option 1. In most of the cases, a receiver UE fails to receive the initial transmission due to DTX may still get a retransmission triggered by a NACK from another receiver UE of the groupcast.
Observation 2: It is not possible to perform SL pathloss estimation based on the SL synchronization RS or periodic CSI-RS.
Observation 3: The OLPC based on the sidelink pathloss is applicable to PSSCH and PSFCH.
Observation 4: The OLPC based on the sidelink pathloss is not applicable to SL-SSB.
Observation 5: The SL and DL pathloss based OLPC may cause coverage issue.

Proposal 1: The L1 source and destination IDs are derived from the L2 IDs.
Proposal 2: Sidelink HARQ feedback is always used if enabled by (pre-)configuration. No additional condition is defined in physical layer to enable/disable sidelink HARQ feedback.
Proposal 3: CBG-based feedback and retransmission is supported for unicast transmission in NR sidelink.
Proposal 4: CBG-based feedback and retransmission is not supported for groupcast transmission in NR sidelink.
Proposal 5: SR/BSR can be enhanced to indicate the retransmission of sidelink.
Proposal 6: When HARQ feedback is enabled for groupcast, only Option 1 (HARQ NACK based) is supported.
Proposal 7: The RSRP based HARQ feedback is supported for groupcast.
Proposal 8: RS for CSI acquisition are transmitted together with PSCCH and/or PSSCH. FFS aperiodic CSI-RS or DMRS. 
Proposal 9: PSCCH DMRS or RS for CSI acquisition can be used for SL pathloss estimation.
Proposal 10: Sidelink pathloss based OLPC is not applicable to PSCCH regardless of unicast, groupcast or broadcast transmission, nor the CSI-RS if agreed for sidelink measurement.
Proposal 11: UE can perform individual OLPC schemes in different time domain resource sets for different sidelink transmission.
Proposal 12: Sidelink pathloss based OLPC is supported for groupcast transmission with connection establishment.
Proposal 13: UE capability negotiation should take into account the limitation of UE processing capability and hardware resource.
Proposal 14: Unicast, groupcast and broadcast transmissions can be multiplexed in the same resource pool.
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Annex A
Table 2  System level simulation assumption
	Parameter
	value

	Deployment
	Highway scenario

	UE drop
	Option A (140km/h)

	Carrier frequency
	6GHz

	Bandwidth 
	20MHz

	Subcarrier spacing
	30KHz

	TTI structure
	10 symbols for data

	Traffic parameter
	Packet arrival interval: 30ms
Packet latency requirement: 30ms

	HARQ max transmission time
	Four time

	HARQ combination method
	IR

	Resource for retransmission
	Reserved via resource selection at the first time

	Channel model
	NR highway channel model defined in 37.885 [10]
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