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Introduction
The NR V2X work item for Rel.16 based on the outcome of the NR V2X SI was approved in [1]. The objectives include work on sidelink physical layer procedures:
	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]


The following agreements were made by RAN1 at the previous RAN1 WG meeting:
	Agreements:
· Confirm the following working assumption:
· 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
· Note: RAN1 has not concluded the respective applicability of option 1 vs. option 2 yet
Agreements:
· In HARQ feedback for groupcast,
· When Option 1 is used for a groupcast transmission, it is supported 
· all the receiver UEs share a PSFCH
· FFS: a subset of the receiver UEs share a PSFCH
· FFS: all or a subset of receiver UEs share a pool of PSFCH.
· When Option 2 is used for a groupcast transmission, it is supported 
· each receiver UE uses a separate PSFCH for HARQ ACK/NACK.
· FFS: all or a subset of receiver UEs share a PSFCH for ACK transmission and another PSFCH for NACK transmission
· FFS on which entity and how to allocate PSFCH resource to the receiver UE(s)
· FFS whether or not to additionally support a mixture of option 1 and option 2 for a groupcast transmission
· Note: Each PSFCH is mapped to a time, frequency, and code resource.

Working assumption:
· Regarding the use of TX-RX geographical distance and/or RSRP in determining whether to send HARQ feedback for groupcast
· Support at least the use of TX-RX geographical distance
· FFS whether or not to additionally use L1-RSRP
· Companies are encouraged to perform additional evaluations/analysis

Agreements:
· It is supported, in a resource pool, that within the slots associated with the resource pool, PSFCH resources can be (pre)configured periodically with a period of N slot(s)
· N is configurable, with the following values
· 1
· At least one more value >1
· FFS details
· The configuration should also include the possibility of no resource for PSFCH. In this case, HARQ feedback for all transmissions in the resource pool is disabled
· HARQ feedback for transmissions in a resource pool can only be sent on PSFCH in the same resource pool
Agreements:
· Support at least Sidelink CSI-RS for CQI/RI measurement
· Sidelink CSI-RS is confined within the PSSCH transmission



This contribution provides discussion, analysis, and design details with regards to sidelink HARQ, CSI acquisition, and power control. Other aspects of NR V2X design are discussed in companion contributions [2]-[8].
[bookmark: _Ref1147859]HARQ Retransmission Procedure
[bookmark: _Ref534841939]Retransmission Resource Allocation
The basic principle of channel access [4] is to avoid transmission on resources known to be used by other UEs (subject to measurements and QoS). In aperiodic traffic, at least when single TB is transmitted using more than one slot/TTI, the first transmission may indicate the repetition resources to be avoided by other UEs.
In that context, it is proposed that even for feedback based HARQ retransmissions, a transmitting UE should be able to indicate/reserve retransmission resources prior to or during the initial transmission. In a simple approach, the indicated retransmission resources may be considered as occupied in same way as blind repetitions. However, a smarter approach may be applied to retransmission resources assuming those may not be utilized in case of successful reception, e.g. consider feedback based retransmission resources as having higher priority to be selected under other equal/similar assumptions, e.g. similar measurement and QoS metrics.
There are several mechanisms how the reserved resources can be handled by UE selecting resources to avoid problem of over-booking or reservation. First of all adaptive RSRP threshold mechanism used in resource exclusion procedure can take care about reserved sidelink resources. This mechanism allows to select resources even if those are reserved if RSRP measurements on these resources are below threshold which is adaptively increased if not sufficient amount of resources is found. As an enhancement to this mechanism, UE selecting resources may treat resources for retransmissions with different priority. For instance, different RSRP thresholds can be used for different retransmissions with higher thresholds applied to the first retransmission and lower thresholds values applied to the subsequent retransmissions. It is also possible to prioritize for selection resources with higher retransmission index. All of these options will address the expected problem of “over-reservation”. Another less attractive options to avoid over-reservation is to monitor PSFCH channel by all UEs in order to figure out whether PSCCH/PSSCH resource is released.
The reservation of feedback-based retransmission resources may be done for at least one retransmission. In some cases, it may be beneficial to reserve more than one resource in future. Note, that slot aggregation may still be combined with feedback based retransmissions so that the feedback is only expected after whole bundle not after every repetition.
Proposal 1: 
SCI supports reservation of resources for feedback based HARQ retransmissions 
FFS how these resources are handled in resource selection and sensing

SLS results showing the benefit of reserving feedback-based ReTX resources are presented in Figure 1. Here, the option of no reservation for HARQ ReTX resource is compared to the options with reservation of 1, 2, or all ReTX resources. The other evaluation assumptions are listed in the appendix section.
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[bookmark: _Ref7777935]Figure 1. Unicast PER vs distance for different ReTX reservation schemes

PSFCH Allocation and Sidelink Timing Relations
At RAN1#96bis, it was agreed that PSFCH can be allocated within each slot. This option has largest implementation overhead. It is obvious that additional system configurations are needed. In particular we propose to support the following additional values of N = 2, 4. It may be also desirable to support N = 8 to further decrease implementation overhead at least for 60 kHz SCS.
Proposal 2: 
The value of N for PSFCH resource allocation is configurable from the set of {1, 2, 4} slots
FFS if the value of N = 8 is supported

In case of N = 1 the simplest rule for determining the time gap between PSCCH/PSSCH and PSFCH is a fixed time offset. In cases when periodicity of PSFCH resources is configured to 2, 4 slots, multiplexing rules are needed as illustrated in Figure 2.


[bookmark: _Ref4155441]Figure 2. Periodically allocated PSFCH resources and HARQ FB multiplexing.

Further, PSSCH-to-PSFCH and PSFCH-to-PSSCH gaps should be lower bounded by processing time of PSCCH/PSSCH and PSFCH respectively. For convenience, the processing times may be denoted as:
NS2F as number of symbols after the end of PSSCH and start of corresponding PSFCH 
· This value is similar to N1, however it may be larger to support concurrent unicast/groupcast processes at a UE. Note, that N1 is currently a function of a subcarrier spacing, and therefore NS2F may be different in different configurations.
NF2S as number of symbols after the end of PSFCH and start of corresponding retransmission PSSCH
· This value may be similar to N2, however depending on PSFCH design, it may even be smaller if PSFCH detection does not require blind decoding using polar decoders. Note, that N2 is currently a function of a subcarrier spacing, and therefore NF2S may be different in different configurations.
Based on NR Rel.15 values for N1 and N2, potential gap values are summarized in Table 1. 
[bookmark: _Ref4523221]Table 1. PSSCH-to-PSFCH and PSFCH-to-PSSCH minimum gaps
	SCS in kHz
	NS2F in slots
	NF2S in slots

	15
	1
	1

	30
	1
	1

	60
	2
	2

	120
	2
	3



Proposal 3: 
Introduce minimum processing time between PSSCH reception and corresponding PSFCH transmission
Introduce minimum preparation time between PSFCH reception and corresponding PSSCH ReTX

System wide PSFCH resource allocation
Sidelink feedback transmission corresponding to multiple PSCCH/PSSCH resource pools should be mapped to single system wide region of PSFCH allocation. Multiple or single PSFCH pool can be allocated in this region.

Proposal 4:  
· 	PSFCH resources are multiplexed in time with PSCCH/PSSCH resources from system perspective
· UE does not expect configuration of resource pools and PSFCH leading to PSCFH being allocated in symbols where PSCCH/PSSCH transmission or reception is possible
· FFS if multiple PSCCH/PSSCH pools are mapped to single system wide PSFCH pool

[bookmark: _Ref4601089]Feedback Multiplexing
Having PSFCH region every N slots, it may not be possible to rely on 1:1 mapping between PSSCH and PSFCH frequency resources. For example, as illustrated in Figure 3, as UE-1 chooses to transmit different TBs in the same sub-channel, there is no issue with 1:1 mapping between PSFCH and PSSCH/PSCCH. However, if UE-2 chooses to transmit different TBs in different sub-channels, it would cause two PSFCH transmissions from the RX UE. Therefore, still some indication in SCI is necessary to multiplex feedbacks from multiple transport blocks in a single PSFCH resource which is in different sub-channel comparing to PSSCH/PSCCH transmission.


[bookmark: _Ref4149982]Figure 3. Need for PSFCH resource indication due to periodically allocated PSFCH resources.

If the frequency sub-channel of PSFCH is explicitly signaled in SCI, then the UE should not expect PSFCH resources to be different for different TBs which are being multiplexed, otherwise due to possibility of missed SCI, there may be ambiguity and efficiency loss since TX UE and RX UE may have different understanding of PSFCH sub-channel.
Proposal 5: 
When PSFCH periodicity N > 1, PSFCH resource determination in a slot is based on explicit signalling in SCI
First PSCCH+PSSCH transmission associated with a given PSFCH time resource points to the same sub-channel as being used for PSSCH+PSSCH transmission
Other than the first PSCCH+PSSCH transmission associated with a given PSFCH time resource indicate the PSFCH resource (e.g. PSSCH sub-channel) used by the first PSCCH+PSSCH transmission

When different UEs transmit in the same sub-channel but in different slots, it should be possible to multiplex PSFCHs in the same sub-channel as follows (as illustrated in Figure 4):
· N = 1 – no need to multiplex UEs transmitting in different slots
· N = 2 – need to multiplex 2 UEs transmitting in different slots. Two resource groups may be used, one corresponding to each slot between PSFCH occasions.
· N = 4 – need to multiplex 4 UEs transmitting in different slots. Four resource groups may be used, one corresponding to each slot between PSFCH occasions.



[bookmark: _Ref4536974]Figure 4. Multiplexing of different PSFCH in the same sub-channel.

Proposal 6: 
When PSFCH periodicity N > 1, PSFCH region contains N groups of resources each associated with a slot index between PSFCH occasions

Within the PSFCH sub-channel, it should be possible to multiplex more than one SFCI from one UE as well as more than one PSFCH from multiple UEs (at least in groupcast mode). These two different cases are discussed separately:
Multiplexing of HARQ-ACK for different TBs in a single PSFCH
Under the assumptions of single TB for rank-2 transmission and possibility to multiplex feedbacks from 1, 2, 4 slots, PSFCH needs to carry up to 4 bits. More details on the physical structure of this PSFCH is described in [2].

Multiplexing of HARQ-ACK from different UEs in a group
For the case of NACK-only indication (Option 1), it is clear that SFN-like transmission should be applied in order to save resource overhead. In this case, the sub-channel and resource signaled in SCI should be used by the UEs which did not decode corresponding PSSCH for transmission of the same signal to report NACK.
RAN1 discussed last time that UEs may be divided into groups which transmit on different resources. At this point it is not very clear what the potential benefits are. In order to avoid IBE effects the most constructive way would be to have TDM of UEs, however it is not possible in current slot structure assumptions. Thus, single resource for NACK transmission by all UEs is still preferred.
If more than one TB is sent by single UE in the group, multiplexing of NACKs may be problematic. One option is to restrict NACK-only to single HARQ-ACK bit scenarios. Another option is to assign orthogonal frequency resources within the same sub-channel. This may also lead to multi-cluster transmission if one of the TBs has been successfully received, however may be OK if at most two resources are used.
Proposal 7: 
For groupcast with NACK-only reporting (Option 1), the feedbacks from group members are sent in the same resource with the same sequence in SFN manner
Allow up to 2 NACK bits transmitted in different adjacent PRBs

For the case of ACK/NACK indication (Option 2), it was agreed that each receiver UE uses a separate PSFCH for HARQ ACK/NACK. Under these baseline assumptions, transmissions of PSFCH from UEs in the group can be seen as multiple unicast feedbacks multiplexed preferably in FDM manner.
In order to organize FDM multiplexing, a UE ID within a group should have mapping to a FDM resource within the sub-channel derived from PSCCH/PSSCH explicitly or implicitly. Last time RAN1 sent LS to RAN2 aiming to resolve the question of feasibility of assigning UE ID within a group, so that depending on final outcome it may or may not be possible to realize Option 2.
Proposal 8: 
For groupcast with ACK and NACK reporting (Option 2), UE ID within a group is utilized to determine a frequency resource for PSFCH transmission of particular UE

HARQ Feedback Enabling/Disabling
It was also agreed that HARQ feedback for unicast and groupcast may be disabled at least by configuration. From signalling perspective, in this case, it is natural to support the case when SFCI resource is not provided that effectively means no HARQ feedback requested. The decision on HARQ feedback disabling may be based on multiple aspects, which include the following:
QoS control: some traffic types or services may not require high reliability so that HARQ feedback may not be useful. Some other services may require ultra-low latency transmission where there is no time budget for feedback based retransmissions. All these considerations may be realized by mapping particular QoS attribute combinations to enabling/disabling HARQ setting.
The feedback from RX may also be transmitted subject to conditions:
TX-RX or TX-TX collisions with other procedures. In that case, whether to perform SFCI/PSFCH transmission may be subject to dropping rules based on QoS indicators and congestion control. The QoS indicators here are compared from the traffic requesting feedback transmission and the QoS of the other procedure in conflict, which may be either monitoring of higher priority traffic / signal or transmitting higher priority traffic / signal.

Proposal 9: 
When HARQ feedback operation is configured for a TX UE, actual feedback request may not be sent to the RX UE based on QoS control functions
When HARQ feedback operation is configured for a RX UE, actual feedback may not be sent to the TX UE based on QoS control functions

Distance-based filtering
Regarding the use of TX-RX geographical distance and/or RSRP in determining whether to send HARQ feedback for groupcast, it was agreed to support at least the use of TX-RX geographical distance. 
Communication range may optimize connection-less type of groupcast (i.e. multicast). However, in our understanding, knowledge of the distance to TX may be obtained from NAS without explicit signaling in SCI.
· It was proposed that up to 15 bit (10 for zone Id and 5 for required range) may be needed to be conveyed in SCI. However, this huge overhead may not bring meaningful system gains assuming PSCCH coverage is further reduced because of the overhead.
For example, basic safety messages may already provide coordinates for surrounding UEs. Therefore, communication range based filtering should be a part of a more general QoS related filtering function and may not be visible in physical layer.
Proposal 10: 
RAN1 assumes TX-RX distance is not always available at UE side
	NACK is signalled in this scenario
RAN1 assumes that TX-RX distance is obtained by higher layers (above L1)

HARQ Processes
TX processes
The total number of TX processes should be bounded by UE transmission capability. Currently in NR UL, it is 16 processes. Furthermore, depending on PSFCH timing and processing values NF2S, NS2F the number of HARQ processes for each unicast connection may also vary.
It may be assumed that UE should manage its own transmit processes also taking into account the RX UE capability. For sidelink, UE may adapt/vary number of TX processes depending on the number of sessions and processing delay, receiver capability.
Proposal 11: 
Sidelink TX process number is bounded by 16
UE manages TX processes based on its implementation

RX processes
The total number of RX processes should be bounded by UE capability which is mostly concerned with UE soft buffer dimensioning. Currently in NR DL, it is up to 16. However, it should be carefully considered how many simultaneous feedback-based HARQ processes are supported at RX UE. Even in DL, the number of simultaneously generated feedbacks is very limited due to pipelining assumption and limitation of unicast PDSCH processing. In order to not impose substantial deviations in UE implementation from Uu assumptions, the number of simultaneous feedback-based HARQ processes should be also limited to e.g. 2 processes per carrier (as required for example for two-CW cases).
Proposal 12: 
RAN1 to further discuss and agree on the following RX processes related capabilities
Total number of RX processes
Number of simultaneous feedback-based RX processes

Relation of Blind and Feedback-based Retransmissions
Throughout the contribution it is assumed that blind retransmissions or repetitions are always applicable to feedback-less and feedback-based cases. When repetitions are configured, the PSSCH-to-PSFCH time gap should be calculated from the last repetition so that other assumptions are not dependent on repetition schemes. Note, it is not possible to change PSFCH multiplexing behaviour in this case since repetition factor may be UE-specific and packet specific.
As it is also discussed in [4], there may be different implications of HARQ feedback operation on resource selection and vice versa. For example, if resource selection operates in PSFCH-resources unaware manner, there may be cases when resource for initial transmission and for retransmission are selected back-to-back (within HARQ RTT) and therefore it is not possible to exchange PSFCH in between them. In this case, the retransmission may be considered as blind, i.e. does not require feedback in between. Regardless of these options, it should be possible to send HARQ feedback after the last retransmission.
Proposal 13: 
In case of combination of blind retransmissions / repetitions and feedback-based retransmissions, HARQ feedback should be sent at least after the last retransmission

[bookmark: _Ref528665075]CSI Acquisition
When both UEs are capable of using and measuring CSI, the CSI measurement may be triggered. CSI request/trigger may be combined with the indication of CSI presence in this transmission. The indication in a form of at least one bit may be conveyed by SCI (unicast part of SCI).
Proposal 14: 
1-bit CSI measurement trigger + CSI-RS presence field is conveyed in unicast-related content of SCI

Then, the UE detected CSI request, assumes CSI-RS presence according to pre-configured parameters in this slot. After CSI measurement, a UE should send the CSI measurement report using PSSCH and regular resource allocation procedures for data, as it was agreed in RAN#83. The following two main alternatives are discussed:
· MAC CE in PSSCH
· This approach relies on conventional TB transmission procedure. The presence of MAC CE may only be determined after successful TB reception. Both transmission and reception of such MAC CE should be directly possible without additional hardware in UE since it reuses PSSCH transmission/reception flow.
· When MAC CE is conveyed in a TB, it should also have association with a resource where the measurement was performed, therefore the resource indication should be carried in the MAC CE.
· CSI piggybacking on PSSCH in same way as for UCI piggybacking on PUSCH
· Although such mechanism is already employed in Uu, only transmission part of such mechanism is implemented in a UE. It also requires UE to be able to decode CSI using polar (currently it is UL polar code) in addition to the decoding of PSSCH itself. Such additional implementation complexity is not desirable. Moreover, presence of CSI report should be indicated in SCI since it is impossible to guarantee fixed timing relating between CSI request and CSI report.
Based on discussion, MAC CE is preferred as having minimum UE implementation impact.
Proposal 15: 
Sidelink CSI report is conveyed via a MAC CE
Send LS to RAN2 asking to specify MAC CE for CSI reporting

Power Control
The following agreement was made with respect to sidelink power control during the study item phase.
	Agreements:
For unicast RX UEs, SL-RSRP is reported to TX UE 
· For sidelink open loop power control for unicast for the TX UE, TX UE derives pathloss estimation 
· Revisit during the WI phase w.r.t. whether or not there is a need regarding how to handle pathloss estimation for OLPC before SL-RSRP is available for a RX UE 


SL-RSRP Measurement and Reporting
At the last meeting, reporting of SL-RSRP to another UE for the purpose of power control has been agreed. It should be noted, that according to work item description [1], CSI reporting is going to be conveyed in PSSCH using resource allocation procedures for data. Therefore, combining CSI reporting and SL-RSRP reporting which may also be used for link adaptation, is a natural choice.
Further, SL-RSRP for power control is a L3-filtered measurement which assumes at least some averaging of measurements over several observations. Depending on traffic model, it may not be an easy task. Then, RAN1 may assume that there are “keep alive” messages exchanged between UEs which may be used for maintaining measurements. It is also important for supporting RRM/RLM procedures studied by RAN2. Therefore, 
Proposal 16: 
L3-filtered SL-RSRP is measured using all PSSCH transmissions on a given UE-UE link
L3-filtered SL-RSRP is at least reported in a MAC CE

Power Control Setting Considerations
When both Uu pathloss and gNB pathloss are configured to be applied in SL power control, it is clear that in separation those can lead to different power settings. In our understanding, since gNB pathloss is motivated by co-channel and adjacent co-existence with Uu carriers, it is natural to consider TX power calculated via gNB pathloss as an upper bound regardless of SL pathloss.
Then, under this assumption, the TX power should at least be expressed as ~min(Pa, Pb) where Pa is calculated using Uu pathloss and Pb is calculated using SL pathloss. It is also assumed that P0 and alpha settings may be provided separately for both components of power control equation, however at this point it is unclear how fractional pathloss compensation is beneficial on SL where there is no notion of cells, cell edges, etc. which are typically considered in this context.
Assuming Option 3 of PSCCH/PSSCH multiplexing, in order to avoid transient periods, both PSCCH and PSSCH should have identical PSD and therefore should follow common power control determination.
Proposal 17: 
SL TX power calculated using gNB pathloss and associated open loop PC parameters is used as an upper bound for actual SL transmission power

PSFCH Power Control
There is also a special case of PSFCH power control. Assuming PSCCH and PSFCH coverage should match, when PSCCH is power controlled, PSFCH may also be power controlled. However, due to asymmetric and non-reciprocal interference at both sides of the link, this assumption may lead to unpredictable performance.
Moreover, it should be possible to set different P0, alpha for PSFCH comparing to PSCCH/PSSCH, since gNB pathloss compensation may lead to large difference in power at two sides of the link. For PSFCH, a gNB may provision resources for high power PSFCH transmissions.
One scenario where PSFCH power control may be crucial is the groupcast feedback in a form of both ACK and NACK. In this case, as discussed in section 2.3, it is assumed that group members should transmit their feedback in FDMed manner. Depending on propagation conditions, this may create severe near-far and IBE problem at the UE receiving feedbacks. Thus, potential way to avoid it is to apply power control using pathloss to the TX UE so that feedbacks from different receivers arrive with similar power.
Groupcast power control for PSFCH would need another mechanism of pathloss calculation based on SL-RSRP measurement and signalled TX power. It is simply more efficient to signal TX power once instead of SL-RSRP reporting to each group member.
Proposal 18: 
PSFCH open loop power control parameters associated with Uu pathloss compensation are separately configured from PSCCH/PSSCH
FFS usage of SL pathloss based power control in groupcast

Conclusions
In this contribution, we have discussed L1 procedures for sidelink HARQ, CSI, and power control. In addition, specific issues of resource allocation procedures related to unicast and groupcast were also considered. Based on the discussion the following proposals are made:

Proposal 1: 
SCI supports reservation of resources for feedback based HARQ retransmissions 
FFS how these resources are handled in resource selection and sensing
Proposal 2: 
The value of N for PSFCH resource allocation is configurable from the set of {1, 2, 4} slots
FFS if the value of N = 8 is supported
Proposal 3: 
Introduce minimum processing time between PSSCH reception and corresponding PSFCH transmission
Introduce minimum preparation time between PSFCH reception and corresponding PSSCH ReTX
Proposal 4: 
· 	PSFCH resources are multiplexed in time with PSCCH/PSSCH resources from system perspective
· UE does not expect configuration of resource pools and PSFCH leading to PSCFH being allocated in symbols where PSCCH/PSSCH transmission or reception is possible
· FFS if multiple PSCCH/PSSCH pools are mapped to single system wide PSFCH pool
Proposal 5: 
When PSFCH periodicity N > 1, PSFCH resource determination in a slot is based on explicit signalling in SCI
First PSCCH+PSSCH transmission associated with a given PSFCH time resource points to the same sub-channel as being used for PSSCH+PSSCH transmission
Other than the first PSCCH+PSSCH transmission associated with a given PSFCH time resource indicate the PSFCH resource (e.g. PSSCH sub-channel) used by the first PSCCH+PSSCH transmission
Proposal 6: 
When PSFCH periodicity N > 1, PSFCH region contains N groups of resources each associated with a slot index between PSFCH occasions
Proposal 7: 
For groupcast with NACK-only reporting (Option 1), the feedbacks from group members are sent in the same resource with the same sequence in SFN manner
Allow up to 2 NACK bits transmitted in different adjacent PRBs
Proposal 8: 
For groupcast with ACK and NACK reporting (Option 2), UE ID within a group is utilized to determine a frequency resource for PSFCH transmission of particular UE
Proposal 9: 
When HARQ feedback operation is configured for a TX UE, actual feedback request may not be sent to the RX UE based on QoS control functions
When HARQ feedback operation is configured for a RX UE, actual feedback may not be sent to the TX UE based on QoS control functions
Proposal 10: 
RAN1 assumes TX-RX distance is not always available at UE side
	NACK is signalled in this scenario
RAN1 assumes that TX-RX distance is obtained by higher layers (above L1)
Proposal 11: 
Sidelink TX process number is bounded by 16
UE manages TX processes based on its implementation
Proposal 12: 
RAN1 to further discuss and agree on the following RX processes related capabilities
Total number of RX processes
Number of simultaneous feedback-based RX processes
Proposal 13: 
In case of combination of blind retransmissions / repetitions and feedback-based retransmissions, HARQ feedback should be sent at least after the last retransmission
Proposal 14: 
1-bit CSI measurement trigger + CSI-RS presence field is conveyed in unicast-related content of SCI
Proposal 15: 
Sidelink CSI report is conveyed via a MAC CE
Send LS to RAN2 asking to specify MAC CE for CSI reporting
Proposal 16: 
L3-filtered SL-RSRP is measured using all PSSCH transmissions on a given UE-UE link
L3-filtered SL-RSRP is at least reported in a MAC CE
Proposal 17: 
SL TX power calculated using gNB pathloss and associated open loop PC parameters is used as an upper bound for actual SL transmission power
Proposal 18: 
PSFCH open loop power control parameters associated with Uu pathloss compensation are separately configured from PSCCH/PSSCH
FFS usage of SL pathloss based power control in groupcast
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Annex A – eV2X System Level Evaluation Assumptions
In this section, we provide summary of evaluation assumptions 
[bookmark: _Ref534982661]Table 2: System level evaluation assumptions
	Parameter
	Value

	Deployment scenario
	· Highway Option A scenario from NR V2X methodology 
· Vehicle speed = 140 km/h

	Channel model
	NR V2X Channel Model 

	Spectrum allocation
	Carrier frequency: 6GHz
Simulated bandwidth:20 MHz

	Subcarrier spacing
	30 kHz

	Traffic model
	Aperiodic variable packet size broadcast traffic (TR 37.885 Aperiodic Model 1 traffic):
· Packet size: uniform in the range [200..2000] Byte with quantization step of 200 Byte 
· Inter-packet arrival time: 50 ms + an exponential random variable with the mean of 50 ms
· Latency requirement: 50 ms

	Resource selection window
	45 ms 

	TTI structure
	NR Slot TTI: 4 Symbols total overhead

	Sidelink control TX parameters 
	64 Bits
QPSK Modulation

	SCI/Data resource multiplexing
	Same slot SCI and Data transmission with Option 3 multiplexing scheme

	SCI/Data frequency resource allocation
	· PSCCH: 5 PRB
· PSSCH: 25 PRB

	SCI/Data time resource allocation
	· PSCCH: 2 Symbols
· PSSCH: 10 Symbols in slot w/o PSFCH, 8 symbols in slot w/ PSFCH

	PSFCH (for unicast)
	Periodicity of PSFCH slots is 2
2 symbols, 1 PRB
Random PSFCH resource assignment within a sub-channel associated with the received PSCCH/PSSCH

	Unicast association
	600 m association distance

	Data Packet Tx parameters
	Aperiodic variable packet size evaluations: 
· 200 Byte packet: QPSK, 2 TTI (CRTTI = 0.28, CRAll = 0.14)
· [bookmark: _GoBack]400 Byte packet: QPSK, 2 TTI (CRTTI = 0.55, CRAll = 0.28)
· 600 Byte packet: 16-QAM, 2 TTI (CRTTI = 0.42, CRAll = 0.21)
· 800 Byte packet: 16-QAM, 2 TTI (CRTTI = 0.55, CRAll = 0.28)
· 1000 Byte packet: 16-QAM, 3 TTI (CRTTI = 0.70, CRAll = 0.23)
· 1200 Byte packet: 16-QAM, 3 TTI (CRTTI = 0.83, CRAll = 0.28)
· 1400 Byte packet: 16-QAM, 4 TTI (CRTTI = 0.97, CRAll = 0.24)
· 1600 Byte packet: 16-QAM, 4 TTI (CRTTI = 1.11, CRAll = 0.27)
· 1800 Byte packet: 16-QAM, 5 TTI (CRTTI = 1.25, CRAll = 0.31)
· 2000 Byte packet: 16-QAM, 5 TTI (CRTTI = 1.39, CRAll = 0.35)

Note: for unicast, the maximum number of TTI after HARQ retransmissions is 5 for any packet size
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