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Introduction
The work item of 5G V2X with NR sidelink was approved in RAN#83[1], in RAN1#97, physical layer procedures were discussed with following agreements and working assumption [2]:
Agreements:
· For sidelink transmit power control,
· Total sidelink transmit power is the same in the symbols used for PSCCH/PSSCH transmissions in a slot.
· FFS whether/how to handle simultaneous transmission of sidelink and uplink
· The maximum SL transmit power is (pre-)configured to the TX UE.
· FFS on details (e.g., whether the maximum power is dependent of parameters such as the priority of PSCCH/PSSCH)
Agreements:
· For the SL open-loop power control, a UE can be configured to use DL pathloss (between TX UE and gNB) only, SL pathloss (between TX UE and RX UE) only, or both DL pathloss and SL pathloss.
· When the SL open-loop power control is configured to use both DL pathloss and SL pathloss,
· The minimum of the power values given by open-loop power control based on DL pathloss and the open-loop power control based on SL pathloss is taken.
· (Working assumption) P0 and alpha values are separately (pre-)configured for DL pathloss and SL pathloss.
Agreements:
· For at least option 1 based TX-RX distance-based HARQ feedback for groupcast,
· A UE transmits HARQ feedback for the PSSCH if TX-RX distance is smaller or equal to the communication range requirement. Otherwise, the UE does not transmit HARQ feedback for the PSSCH
· TX UE’s location is indicated by SCI associated with the PSSCH.
· Details FFS 
· The TX-RX distance is estimated by RX UE based on its own location and TX UE location.
· The used communication range requirement for a PSSCH is known after decoding SCI associated with the PSSCH
· FFS implicit or explicit
· FFS how to define location
Agreements:
· For the period of N slot(s) of PSFCH resource, N=2 and N=4 are additionally supported.
Agreements:
· For a PSSCH transmission with its last symbol in slot n, when the corresponding HARQ feedback is due for transmission, it is expected to be in slot n+a where a is the smallest integer larger than or equal to K with the condition that slot n+a contains PSFCH resources.
· FFS details of K
Agreements:
· At least for the case when the PSFCH in a slot is in response to a single PSSCH:
· Implicit mechanism is used to determine at least frequency and/or code domain resource of PSFCH, within a configured resource pool. At least the following parameters are used in the implicit mechanism:
· Slot index (FFS details) associated with PSCCH/PSSCH/PSFCH
· Sub-channel(s) (FFS details) associated with PSCCH/PSSCH
· Identifier (FFS details) to distinguish each RX UE in a group for Option 2 groupcast HARQ feedback
· FFS detailed applicability of the above parameters 
· FFS: Other parameters (e.g. SL-RSRP/SINR, Layer-1 source ID, location information, etc.)
In this contribution, we discuss and give our views on HARQ procedures, CSI acquisition for unicast and power control.
Discussion
Open loop power control
As agreed in RAN1 Ad-Hoc Meeting 1901[2], open loop power control based on SL pathloss (pathloss between TX UE and RX UE) is supported at least for unicast. This mechanism should also be applied to groupcast, as in some groupcast use cases, e.g. platooning, the transmitter and receivers may be very close to each other, lower transmission power may suffice for reliable reception, while higher transmission power may cause more serious interference and impair the entire system. And the largest pathloss between transmitter and group members can be used for the transmission power calculation.
Proposal 1: 
· SL pathloss based open loop power control is supported for groupcast.
Furthermore, in addition to pathloss, open loop power control parameters (i.e. p0 and alpha) are also needed to decide the initial transmission power. For SL pathloss based open loop power control, as sidelink CSI and HARQ are not reported to gNB, and the gNB may not monitor sidelink signals also, gNB has no information to decide the value of P0 and alpha. As there are some information exchanged between transmitter and the receiver to set up unicast/groupcast session, the receiver is able to measure the received SINR based on these received signals from the transmitter. By comparing the current received SINR and the expected SINR, the receiver can decide the accurate values of the open loop power control parameters. The values can be provided to the transmitter via sidelink signaling (e.g. the signaling for SL-RSRP feedback) for the transmission power calculation.
Proposal 2: 
· Parameters (i.e. p0 and alpha) for SL pathloss based open loop power control should be provided by the receiver via sidelink signalling.
As to the SL-RSRP needed for the calculation of SL pathloss, in our view L3-filtering should be performed by the RX UE. Comparing to L3-filtering at the TX UE, this approach can reduce the number of SL-RSRP reporting, which means lower resource consumption and half duplex impact for the RX UE.  Moreover, to support L3-filter at RX UE, the TX UE has to indicate the transmission power of the RS for SL-RSRP measurement, based on this the RX UE can calculate the SL pathloss as well, the calculated SL pathloss can be used for the power control of SL channels (e.g. PSFCH) transmitted from RX UE to the TX UE. 
Proposal 3: 
· L3-filting for the SL-RSRP should be performed by the RX UE;
· SL-pathloss based power control should be applied to PSFCH.
SL-RSRP can be measured based on PSSCH DMRS and SL-CSI RS if transmitted.
Proposal 4: 
· Both PSSCH DMRS and SL-CSI RS are used for SL-RSRP measurement.
If a UE is configured to use SL pathloss based power control, before the SL pathloss and related power parameters are available, the UE should use DL pathloss based power control if DL pathloss based power control is also (pre-)configured and the UE is in coverage, and the UE should use (pre-)configured transmission power otherwise. 
Proposal 5: 
· For a UE configured with SL pathloss based power control, if SL pathloss or related power control parameters are not available, it should use DL pathloss based power control or (pre-) configured transmission power.
HARQ procedures
Layer 1 IDs to be conveyed via SCI
As agreed in SI phase, for support of HARQ procedure in unicast and groupcast, information such as layer-1 destination ID, layer-1 source ID, HARQ process ID, NDI and RV are included in the SCI. However, it is still open on how to determine the layer-1 source ID and layer-1 destination ID, and respective size. 
The functionality of destination ID is to identify the receiver at PHY layer, this Layer-1 ID can be derived from higher layer provided destination ID, e.g. 8 LSB of higher layer destination ID.  The size of the layer-1 destination ID should be decided properly to fit into the capacity of SCI and meanwhile ensure an acceptable level of layer-1 destination ID collision (i.e. multiple receivers using same layer-1 destination ID).
If one receiver can have more than one unicast sessions, as shown in Figure 1, or there is layer-1 destination ID collision, the receiver can receive transmissions with same destination ID from different transmitters. In this case, it is crucial for the receiver to identify which transmitter the received transmission is from. For this purpose, the Layer-1 source IDs used by all transmitters that can be received by a given UE have to be different.  Hence, the Layer-1 source ID should not be derived from the higher layer source ID as Layer-1 destination ID, otherwise the possibility of source ID collision may be not trivial unless the size of Layer-1 source ID is large enough. To address the source ID collision issue, the Layer-1 source ID should be designated by the receiver. Moreover, in case of the size of Layer-1 source ID is large, Layer-1 source ID can be omitted if the receiver has only one unicast session such as to reduce the SCI size.


Figure 1 One receiver having 2 unicast links simultaneously
Proposal 6: 
· The Layer-1 source ID should be designated by the receiver UE.
HARQ feedback in groupcast
As agreed in RAN1#96bis [2], both Option 1 and Option 2 are supported for HARQ feedback in groupcast. 
In Option 1 a receiver UE only feedback HARQ-NACK on PSFCH if it fails to decode the corresponding TB, and transmit no signal otherwise. In this option, multiple UEs may transmit the same signal in SFN manner, the power of the accumulated signal could be very high. To avoid the interference to other UEs, a dedicated PRB should be used for a groupcast session configured with HARQ-ACK feedback Option 1.
Proposal 7: 
· Dedicated PRB should be used for a groupcast session configured with HARQ-ACK feedback Option 1.
Furthermore, in Option 1, the purpose of NACK feedback is to indicate the need of re-transmission, the purpose can be satisfied if all receiver UEs of a groupcast session share one PSFCH, where the transmitter UE can re-transmit the TB if NACK signal was detected on the PSFCH, extra optimization, e.g. a subset of receiver UEs share a PSFCH or all or a subset of receivers share a pool of PSFCH, is not necessary.
Proposal 8: 
· A subset of receiver UEs share a PSFCH and all or a subset of receivers share a pool of PSFCH are not supported.
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]For Option 2, one FFS is whether to support all or a subset of receiver UEs share a PSFCH for ACK transmission and another PSFCH for NACK transmission. This method can in part reduce PSFCH resource overhead, however, it cannot identify DTX receivers just as Option 1. In a groupcast session, if one or some receivers (e.g. the receivers with low RSRP) are DTX and all the others successfully decoded the PSSCH, there will be ACK feedback on the PSFCH and no NACK feedback on the PSFCH, no re-transmission will be triggered consequently. 
Proposal 9: 
· All or a subset of receiver UEs share a PSFCH for ACK transmission and another PSFCH for NACK transmission is not supported.
The whole point to identify DTX receiver in groupcast is to guarantee that a dedicated PSFCH resource is allocated for the receiver. However, if the number of receivers in a groupcast is large, to allocate dedicated PSFCH resource for each receiver could deplete PSFCH resources, in this case, the feasible way is only to allocate dedicated PSFCH resource for receivers with low RSRP (which are prone to be DTX), and other receivers share a PSFCH resource for NACK (i.e. Option 1).
Proposal 10: 
· In a groupcast transmission, mixture of Option1 and Option 2 should be supported.
PSFCH resource determination
It was agreed that, for the case when the PSFCH in a slot is in response to a single PSSCH, implicit manner is used to determine frequency and/or code resource of PSFCH. To avoid UEs with different transmission power CDMed in one PSFCH frequency resource, one PSCCH/PSSCH should associate with a unique PSFCH frequency resource, the location of the frequency resource can be determined according to the time and frequency location of associated PSSCH. In case of unicast, the code resource (e.g. the cyclic shift for a sequence based PSFCH) for the PSFCH can be determined based on the HARQ information to be transmitter. And as for groupcast, the identifier of a receiver can be further used to ensure that code resource used by receivers within the group are orthogonal. 
Proposal 11:
· Frequency resource of a PSFCH is determined according to the time and frequency resource of associated PSCCH, the code resource of a PSFCH is determined according to the HARQ information to be transmitted and the identifier of the receiver in addition for groupcast.
Following conclusion was achieved last meeting:
	Conclusion:
· Study further whether/how to handle/avoid the following cases for PSFCH transmission and reception:
· Case 1 (PSFCH TX/RX overlap): A UE transmitted a PSSCH and received SCI scheduling another PSSCH where PSFCH resources corresponding the two PSSCHs appear in the same slot.
· Case 2 (PSFCH TX to multiple UEs): A UE received SCI from different UEs and the associated PSFCHs appear in the same slot.
· Case 3 (PSFCH TX with multiple HARQ feedback to the same UE): A UE received multiple SCI from the same UE and the associated PSFCHs appear in the same slot.



Due to the half-duplex nature of sidelink communication, if Case 1 occurs, the UE should choose to transmit a PSFCH or receive PSFCH from other UEs according to the priority of respectively associated data. As a UE may have multiple unicast/groupcast sessions simultaneously, the possibility of Case 2 could be very high. If UE can only transmit PSFCH to one destination UE in a slot the benefit of HARQ functionality could be undermined significantly. Hence, PSFCH transmission to multiple destination UEs should be supported in Rel-16, the multiple PSFCH can be FDMed or TDMed in one slot. The periodicity of PSFCH resource can be up to 4, which implies at most 4 HARQ bits need to be transmitted via PSFCH to a UE in Case 3. As discussed in our companion contribution [3], in Rel-16 PSFCH is only used for HARQ-ACK information feedback, and at most 4 bits or HARQ-ACK information need to be transmitted in one PSFCH slot, which can be conveyed by the combination of PSFCH frequency resource location and PSFCH payload (as PUCCH format 1b with channel selection HARQ-ACK procedure in LTE), there is no need to support PSFCH based on PUCCH format 2. 
[bookmark: OLE_LINK1]Proposal 12:
· For Case 1 (PSFCH TX/RX overlap), UE should choose to transmit or receive PSFCH according to the priority of associated data;
· Transmitting multiple FDMed or TDMed PSFCH to different UEs in a slot should be supported;
· Only sequence based PSFCH (based on PUCCH format 0) is supported, the combination of PSFCH frequency resource location and PSFCH payload is used to convey more than 2 HARQ information bits.
CSI acquisition
Following working assumption was made in RAN1#96 meeting [4]:
	Working assumption:
· For unicast, the following CSI reporting is supported based on non-subband-based aperiodic CSI reporting mechanism assuming no more than 4-port:
· CQI
· RI
· PMI
· CSI reporting can be enabled and disabled by configuration.
· It is supported to configure a subset of the above metric for CSI reporting.
· There is no standalone RS transmission dedicated to CSI reporting in Rel-16
· NR sidelink CSI strives to reuse the CSI framework for NR Uu.
· Discuss details during WI phase



Considering the conclusion in the last RAN plenary, the working assumption should be confirmed for CQI/RI reporting.
Proposal 13: 
· Confirm the working assumption on CSI reporting made in RAN#96 with restriction that CSI reporting only includes CQI and RI.
In the unicast session, CSI is fed back from the UE that receiving unicast data (secondary UE) to the UE that transmitting the unicast data (Primary UE). In case of CSI reporting is enabled by configuration, the secondary UE should report CSI according to the request from the primary UE, one bit in SCI can be used for this purpose. Moreover, the secondary UE should be allowed to report CSI autonomously if the channel status has been changed significantly, e.g. the rank has been changed from 2 to 1, such that the primary UE can adapt the transmission scheme accordingly. 
Proposal 14: 
· Use 1 bit in SCI to trigger aperiodic CSI feedback;
· UE should be allowed to feedback sidelink CSI autonomously.
In LTE sidelink, transmission resource pool and reception resource pool are separately configured. If this logic is reused in NR sidelink, the PSSCH carrying CSI will be transmitted in one of (pre-) configured transmission resource pools of the secondary UE. The transmission resource pool for CSI feedback has to be (pre-) configured as reception resource pool of the primary UE, otherwise the CSI feedback cannot be received. The transmission resource pool for CSI should be on the same carrier as the transmission resource pool for the associated unicast, from resource efficiency point of view, the transmission resource pool for CSI should be fully overlapped with the transmission resource pool for the associated unicast.
Proposal 15: 
· Transmission resource pool for a unicast should be (pre-)configured as transmission resource pool for associated CSI feedback.
Conclusion
In this contributions, we discussed the issues related to physical layer procedures, we have following proposals:
Proposal 1: 
· SL pathloss based open loop power control is supported for groupcast.
Proposal 2: 
· Parameters (i.e. p0 and alpha) for SL pathloss based open loop power control should be provided by the receiver via sidelink signalling.
Proposal 3: 
· L3-filting for the SL-RSRP should be performed by the RX UE;
· SL-pathloss based power control should be applied to PSFCH.
Proposal 4: 
· Both PSSCH DMRS and SL-CSI RS are used for SL-RSRP measurement.
Proposal 5: 
· For a UE configured with SL pathloss based power control, if SL pathloss or related power control parameters are not available, it should use DL pathloss based power control or (pre-) configured transmission power.
Proposal 6: 
· The Layer-1 source ID should be designated by the receiver UE.
Proposal 7: 
· Dedicated PRB should be used for a groupcast session configured with HARQ-ACK feedback Option 1.
Proposal 8: 
· A subset of receiver UEs share a PSFCH and all or a subset of receivers share a pool of PSFCH are not supported.
Proposal 9: 
· All or a subset of receiver UEs share a PSFCH for ACK transmission and another PSFCH for NACK transmission is not supported.
Proposal 10: 
· In a groupcast transmission, mixture of Option1 and Option 2 should be supported.
Proposal 11:
· Frequency resource of a PSFCH is determined according to the time and frequency resource of associated PSCCH, the code resource of a PSFCH is determined according to the HARQ information to be transmitted and the identifier of the receiver in addition for groupcast.
Proposal 12:
· For Case 1 (PSFCH TX/RX overlap), UE should choose to transmit or receive PSFCH according to the priority of associated data;
· Transmitting multiple FDMed or TDMed PSFCH to different UEs in a slot should be supported;
· Only sequence based PSFCH (based on PUCCH format 0) is supported, the combination of PSFCH frequency resource location and PSFCH payload is used to convey more than 2 HARQ information bits.
Proposal 13: 
· Confirm the working assumption on CSI reporting made in RAN#96 with restriction that CSI reporting only includes CQI and RI.
Proposal 14: 
· Use 1 bit in SCI to trigger aperiodic CSI feedback;
· UE should be allowed to feedback sidelink CSI autonomously.
Proposal 15: 
· [bookmark: _GoBack]Transmission resource pool for a unicast should be (pre-)configured as transmission resource pool for associated CSI feedback.
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