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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
This contribution discusses some remaining issues related to sidelink physical layer procedures, based on the latest 3GPP progress, including power control, simultaneous transmission of uplink and sidelink, and HARQ.
Discussion
Power control  
	Proposal 1-2-2: Consider the following alternatives when a UE is requested to transmit more than Nmax PSFCHs where Nmax is the max number of PSFCHs that the UE can simultaneously transmit. (P_{CMAX} in the following alternatives is in the linear scale.) 
Alt. 1: Huawei, Samsung, Panasonic, 
· UE selects N PSFCH(s) transmissions based on priority, where 
· N < Nmax if the sum of TX power of Nmax PSFCHs before applying the upper bound below is larger than P_{CMAX} 
· N is up to UE implementation 
· N = Nmax otherwise 
· TX power of each PSFCH is upper-bounded by P_{CMAX}/N. 
Alt. 2: DOCOMO 
· UE selects N PSFCH(s) transmissions based on priority, where 
· N = Nmax if the sum of TX power of Nmax PSFCHs is not larger than P_{CMAX} 
· N is the largest number where each TX power P_{CMAX}/N is not smaller than A, if the sum of TX power of Nmax PSFCHs is larger than P_{CMAX} 
· A is (pre-)configured 
Alt. 3: Panasonic, ZTE 
· UE selects N PSFCH(s) transmissions based on priority, where 
· Decision on N is up to UE implementation. 
· TX power of each PSFCH is upper-bounded by P_{CMAX}/N. 
Alt. 4: Ericsson 
· UE selects N PSFCH(s) transmissions based on priority, where 
· N = Nmax 
· TX power of each PSFCH is upper-bounded by P_{CMAX}/N.


At the last meeting, the power control of PSFCH was mentioned and four alternatives were proposed. We see that the difference between Alt 1 and Alt 2/Alt 3/Alt 4 is whether the power limited case is allowed for PSFCH transmission. In general, PSFCH transmission should be reliable enough to ensure that feedback could be received correctly. Otherwise, the performance will degrade. To this end, the power limited case for PSFCH transmission should be avoided. Therefore, Alt 1 should be adopted for PSFCH power control without allowing power limited case. 
Proposal 1: When a UE is requested to transmit more than Nmax PSFCHs, Alt 1 should be adopted for power control.
Simultaneous transmission of uplink and sidelink
Regarding to simultaneous transmission of uplink (UL) and sidelink (SL) issue, major progresses were achieved in both RAN 1 and RAN 2 [1-2]. In RAN 1, it concluded to adjust the transmission power of the down-prioritized link before the start of the transmission, such that its total transmission power does not exceed on any overlapped portion. And in RAN2, it determined the prioritization criteria between SL-data and UL-data/SRB, as well as between UL SR and SL data. For other physical channels in UL/SL prioritization, we provide our analyzation in the following: 
Considering PSFCH only carries one bit in R-16 and has unique PSSCH associated, the priority of PSFCH can be the same as that of the associate PSSCH.
[bookmark: OLE_LINK136][bookmark: OLE_LINK137]For S-SSB, as it provides sync information, indication of TDD configuration for SL transmission, it is a prerequisite for SL transmissions in major cases, and thus, a pre-configured higher priority is preferred, i.e., a pre-configured priority value lower than SL priority threshold is used for S-SSB.
For PUCCH carrying SL HARQ feedback, as PUCCH sent by the TX UE may carry multiple SL HARQ feedback bits associated with different priorities, the highest priority among multiple PSFCHs multiplexed on the PUCCH can be used as the priority of PUCCH.
While for PUCCH with HARQ feedback for DL, CSI, and/or LRR or PUSCH without UL-SCH, as it has already supported dropping rules even in only UL transmission case, a pre-configured lower priority is preferred, i.e., a pre-configured priority value larger than UL priority threshold is used.
At last, for PRACH, to ensure initial access as in LTE V2X, a pre-configured higher priority is preferred, i.e., a pre-configured priority value lower than UL priority threshold is used for PRACH. 
[bookmark: _GoBack]The priorities of other physical channels in UL/SL are summarized in Table 1.
Table 1 UL/SL prioritization
	SL channels

	PSFCH
	The same as that of the associated PSSCH

	S-SSB
	a pre-configured priority value lower than SL priority threshold

	UL channels

	PUCCH carrying SL HARQ feedback
	The highest priority among multiple PSFCHs multiplexed on the PUCCH

	PUCCH with HARQ feedback for DL, CSI, and/or LRR or PUSCH without UL-SCH
	a pre-configured priority value larger than UL priority threshold

	PRACH
	a pre-configured priority value lower than UL priority threshold


Proposal 2: For other physical channels in UL/SL prioritization, support the priority configuration in Table 1.
HARQ procedure
1.1.1 HARQ feedback indication
Regarding to the HARQ feedback, unicast, groupcast option 1 and 2, as well as broadcast should be distinguished at RX UE. According to SA’s discussion, destination ID is not able to identify the cast type uniquely, and thus, additional indication is required at least for HARQ feedback indication. As distance-based HARQ feedback is supported at groupcast option 1, two fields of communication range and TX UE’s location are additionally indicated compared to unicast and groupcast option 2. To save signaling overhead of unicast and groupcast option 2, two 2nd SCI formats are preferred. SCI format 0_2_1 targets for groupcast option 1 only and SCI format 0_2_2 is used for unicast and groupcast option 2. Furthermore, SCI format 0_2_2 can be also used for broadcast with no feedback to avoid adopting another 2nd SCI format and reduce signaling overhead of 1st stage SCI. Therefore, two bits indication in SCI format 0_2_2 are used to indicate unicast, groupcast option 2 and broadcast. At last, to support SL HARQ feedback enabling/disabling in unicast and groupcast, one bit indication in both SCI format 0_2_1 and SCI format 0_2_2 is required. 
Proposal 3: Support two 2nd SCI formats:
· SCI format 0_2_1 is used for groupcast option 1, with Zone ID field and communication range requirement field included.
· One-bit indication is included to indicate HARQ feedback enabling/disabling
· SCI format 0_2_2 is used for unicast, groupcast option 2, and broadcast, without Zone ID field and communication range requirement field included.
· Two-bit indication is included to distinguish unicast, groupcast option 2, broadcast.
· One-bit indication is included to indicate HARQ feedback enabling/disabling in unicast and groupcast.
1.1.2 HARQ feedback for groupcast 
In previous RAN1 meetings, a working assumption has been achieved regarding to the use of Tx-Rx geographical distance and/or RSRP in determining whether to send HARQ feedback for groupcast and, whether or not to additionally use L1-RSRP is FFS. From our perspective, RSRP is not qualified to determine whether to send HARQ feedback, as the value of RSRP highly depends on channel condition. For UEs which are near to the transmit UE but suffer from blocking, the measured RSRP will be quite low, if HARQ feedback is not sent in this case, there is definitely performance loss.
Proposal 4: Not support using L1-RSRP to determine whether to send HARQ feedback for groupcast.
CSI reporting
Similar to the Uu case, we need to provide the definition of CSI reference resource together with the parameters that can derive the CSI. Here, we offer the definition in sidelink:
	- In the frequency domain, the CSI reference resource is defined by the group of downlink physical resource blocks corresponding to the band where CSI-RS transmits. 
- In the time domain, the CSI reference resource for a CSI reporting in sidelink slot n is defined by a single sidelink slot n-nCSI_ref,	


Also, for the purpose of deriving sidelink CQI, we need to pre-define some parameters shown below:
	If configured to report CQI index, in the CSI reference resource, the UE shall assume the following for the purpose of deriving the CQI index, and if also configured, for deriving PMI and RI:
-	PSCCH occupies 2 OFDM symbols. 
-	The number of PSSCH and DM-RS symbols is equal to 12.
-	The same bandwidth part subcarrier spacing configured as for the PSSCH reception
-	The reference resource uses the CP length and subcarrier spacing configured for PSSCH reception 
-	Redundancy Version 0.
-  Set number of DMRS symbols as the maximum number among DMRS patterns.
-  Assume no REs allocated for 2nd SCI
-	The PDSCH transmission scheme where the UE may assume that PDSCH transmission would be performed with up to 2 transmission layers as defined in Clause 7.3.1.4 of [4, TS 38.211]. For CQI calculation, the UE should assume that PDSCH signals on antenna ports in the set [1000,…, 1000+ν-1] for ν layers would result in signals equivalent to corresponding symbols transmitted on antenna ports [3000,…, 3000+P-1], as given by
	

	where  is a vector of PDSCH symbols from the layer mapping defined in Clause 7.3.1.4 of [4, TS 38.211],  is the number of CSI-RS ports.  is identity matrix.


Besides, since it was already agreed that the latency for sidelink CSI feedback is configurable within a range of 3 – 20 ms, to avoid excessive discussion on adding a new field in SCI we prefer a simpler way by setting one latency value via high layer signalling on a resource pool level.
Conclusions
The following conclusions are proposed:
Proposal 1: When a UE is requested to transmit more than Nmax PSFCHs, Alt 1 should be adopted for power control.
Proposal 2: For other physical channels in UL/SL prioritization, support the priority configuration in Table 1.
Proposal 3: Support two 2nd SCI formats:
· SCI format 0_2_1 is used for groupcast option 1, with Zone ID field and communication range requirement field included.
· One-bit indication is included to indicate HARQ feedback enabling/disabling
· SCI format 0_2_2 is used for unicast, groupcast option 2, and broadcast, without Zone ID field and communication range requirement field included.
· Two-bit indication is included to distinguish unicast, groupcast option 2, broadcast.
· One-bit indication is included to indicate HARQ feedback enabling/disabling in unicast and groupcast.
Proposal 4: Not support using L1-RSRP to determine whether to send HARQ feedback for groupcast.
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