3GPP TSG-RAN WG1 Meeting #100bis-e	R1- 2002238
e-Meeting, April 20th - April 30th, 2020

Agenda Item:	7.2.4.5
Source:	Ericsson
Title:	Physical layer procedures for NR sidelink
Document for:	Discussion, Decision

1	Introduction
This paper addresses remaining issues for physical layer procedures of NR SL Rel-16.
[bookmark: _Ref178064866]2		Remaining issues on transmit power for PSFCH 
In RAN1#100-e it was agreed that simultaneous transmission of PSFCHs is supported. However, there was a controversial discussion on the procedures to be applied 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. The last version of the related proposal by the feature lead is as follows:
	Proposal 1-2-2: Alt 1 in the following is working assumption 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: 
· 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: 
· 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: 
· 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: 
· UE selects N PSFCH(s) transmissions based on priority, where
· N = Nmax
· TX power of each PSFCH is upper-bounded by P_{CMAX}/N.




In our view, Alt.4 should be selected because of the following:
· From a system perspective, it is better to ensure that all UEs follow the same behavior than leaving it to UE implementation. This is particularly true when there are multiple possible values for N.
· Alt.1 is not well-defined because “the sum of TX power of Nmax PSFCHs before applying the upper bound” is not well-defined.

[bookmark: _Toc37442388]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, the UE selects Nmax PSFCH transmission(s) based on priority and the Tx power of each PSFCH is upper-bounded by P_{CMAX}/N.

3		Prioritization of transmissions 
In RAN1#98bis, the following was agreed:
	Working assumption:
· For the power limited case in supporting simultaneous sidelink and uplink transmissions (SL carrier is different from UL carrier),
· If sidelink transmission is prioritized over uplink transmission, the UE shall adjust the uplink transmission power before the start of the transmission such that its total transmission power does not exceed [image: ] on any overlapped portion. In this case, calculation of the adjustment to the uplink transmission power is not specified.
· If uplink transmission is prioritized over sidelink transmission, the UE shall adjust the sidelink transmission power before the start of the transmission such that its total transmission power does not exceed [image: ] on any overlapped portion. In this case, calculation of the adjustment to the sidelink transmission power is not specified.
· Total sidelink transmit power is the same in the symbols used for actual PSCCH/PSSCH transmissions in a slot in case of simultaneous transmission of sidelink and uplink
· PSCCH/PSSCH transmissions can be dropped in some symbols when there are uplink transmissions with higher priority and the UE cannot keep the same sidelink transmission power in the symbols.
· Selection of the dropped symbols is up to UE implementation where the dropped symbols should include the overlapping symbols.
· If the simultaneous transmission of sidelink and uplink is beyond the UE capability, the one not prioritized can be dropped.
· FFS: when to prioritize which transmission
· FFS: how to address UE processing time
· FFS: whether there is a case of dropping some symbols of uplink transmissions
· Whether/how to address RF transient period is up to RAN4.


In this section we address the issues left FFS in the above agreement.
On the issue of prioritization, the following procedure was used in LTE (see TS 36.213, Section 14):
	If a UE uplink transmission of a serving cell overlaps in time domain with a sidelink transmission for sidelink transmission mode 3 or 4 of the same serving cell and the value in "Priority" field of the corresponding SCI is smaller than the high layer parameter thresSL-TxPrioritization, then the UE shall drop the uplink transmission. Else, if a UE uplink transmission of a serving cell overlaps in time domain with sidelink transmission for sidelink transmission mode 3 or 4 of the same serving cell, then the UE shall drop the sidelink transmission.


[bookmark: _Toc24151751]For normal UL traffic, we believe that the same signaling and procedure can be reused for NR. However, UL URLLC traffic must be treated in a different way. In our view, it should always be prioritized over SL. The LTE procedures and signaling are reused for defining the relative priorities of SL and non-URLLC UL transmissions. URLLC UL traffic is always prioritized over SL.
[bookmark: _Toc37442389]The LTE procedures and signaling are reused for defining the relative priorities of SL and non-URLLC UL transmissions. URLLC UL traffic is always prioritized over SL.

For reference, we also copy the following related agreement made in RAN2 #107-bis:
	Agreements on prioritization: 
1: 	A separate LCH priority thresholds is configured for both NR-UL and NR-SL.
2:	For between SL-data and UL-data/SRB, the SL transmission is prioritized if the highest priority value of UL LCH(s) with available data is larger than the UL priority threshold and the highest priority value of SL LCH(s) with available data is lower than the SL priority threshold. Otherwise the UL transmission is prioritized.



3	2nd-stage SCI format 
In RAN1#99, following options were listed for 2nd stage SCI formats. 
	· Option 1: The same 2nd stage SCI format is used for groupcast HARQ feedback option 1 and option 2.
· SCI indicator to indicate between groupcast Option 1 and groupcast Option 2 is in the 2nd-stage SCI.
· Option 2: Different 2nd stage SCI formats are used in groupcast HARQ feedback option 1 and option 2.
·            1st stage SCI indicates which format is used.



We prefer Option 2 due to large difference in the 2nd stage SCI sizes for HARQ feedback option 1 and option 2. This results in exploiting the benefit of 2 stage SCI.  

[bookmark: _Toc37442390]Different 2nd-stage SCI formats is used for groupcast HARQ feedback option 1 and option 2 with indication of which format in the first stage. 

A related issue was discussed in RAN1#100-e without consensus. We cited the compromise proposal proposed by the feature lead below
	Compromise Proposal 2-5-1: 
· Two formats of 2nd-stage SCI are supported.
· In one format, Zone ID field and communication range requirement field are present in the 2nd-stage SCI. 
· GC HARQ feedback Option 1 (i.e. NACK-only feedback with M_ID=0) is always applied.
· The “infinity” value is introduced for the candidates of the communication range requirement.
· All the relevant RX UEs performs NACK-only feedback with M_ID regardless of the distance between TX and RX UEs.
· This value can be used for the services with no specific communication range requirement (e.g., platooning).
· NACK-only feedback can be operated with this value when TX UE or RX UE does not have its location information.
· In the other format, neither Zone ID field nor communication range requirement field is present in the 2nd-stage SCI. 
· GC HARQ feedback Option 1 (i.e. NACK-only feedback with M_ID=0), GC HARQ feedback Option 2 (i.e. ACK/NACK feedback with M_ID of the RX UE), and unicast HARQ feedback (i.e. ACK/NACK feedback with M_ID=0) can be used. 
· Remaining details are to be discussed in Physical layer structure agenda, including how the second format ("the other format" above) supports unicast/groupcast/broadcast with corresponding feedback options.



 The above compromise proposal is agreeable to us as it aligned with our view on formats for SCI2 presented in our companion contribution on PHY structure for NR SL [1].

4	Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	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, the UE selects Nmax PSFCH transmission(s) based on priority and the Tx power of each PSFCH is upper-bounded by P_{CMAX}/N.
Proposal 2	The LTE procedures and signaling are reused for defining the relative priorities of SL and non-URLLC UL transmissions. URLLC UL traffic is always prioritized over SL.
Proposal 3	Different 2nd-stage SCI formats is used for groupcast HARQ feedback option 1 and option 2 with indication of which format in the first stage.
[bookmark: _In-sequence_SDU_delivery] 
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