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Introduction
In RAN #80, a new SI for 3GPP NR V2X was agreed. One of the objectives of the SI with respect to NR V2X sidelink design is [1]:
	1: Sidelink design [RAN1, RAN2]:
· Identify technical solutions for a NR sidelink design to meet the requirements of advanced V2X services, including 
· Study the support of sidelink unicast, sidelink groupcast and sidelink broadcast
· Study NR sidelink physical layer structures and procedure(s)
· Study sidelink synchronization mechanism
· Study sidelink resource allocation mechanism (also including objective 3)
· Study sidelink L2/L3 protocols

NOTE: Only the performance of advanced V2X use cases will be evaluated in the design of NR sidelink.



In RAN1#94b, the following agreements regarding resource allocation mechanism were approved for NR V2X [2]: 
	Agreements:
RAN1 to continue study on multiplexing physical channels considering at least the above aspects:
· Multiplexing of PSCCH and the associated PSSCH (here, the “associated” means that the PSCCH at least carries information necessary to decode the PSSCH).
· Study further the following options: 
· Option 1: PSCCH and the associated PSSCH are transmitted using non-overlapping time resources.
· Option 1A: The frequency resources used by the two channels are the same.
· Option 1B: The frequency resources used by the two channels can be different.
· Option 2: PSCCH and the associated PSSCH are transmitted using non-overlapping frequency resources in the all the time resources used for transmission. The time resources used by the two channels are the same.
· Option 3: A part of PSCCH and the associated PSSCH are transmitted using overlapping time resources in non-overlapping frequency resources, but another part of the associated PSSCH and/or another part of the PSCCH are transmitted using non-overlapping time resources.




In RAN1#95 meetings, the following working assumption is agreed for NR V2X physical layer structures [3]. 
	Working assumption:
· Regarding PSCCH / PSSCH multiplexing, at least option 3 is supported for CP-OFDM.
· RAN1 assumes that transient period is not needed between symbols containing PSCCH and symbols not containing PSCCH in the supported design of option 3.
· FFS how to determine the starting symbol of PSCCH and the associated PSSCH
· FFS for other options. e.g. whether some of them are supported to increase PSCCH coverage.




In this contribution, we discuss potential channel structures to support Mode 2-a resource allocation mechanism for NR V2X discussed in [4]. 

Discussion
1.1 Rx-Tx switching
In Mode 2-a resource allocation mechanism discussed in [4], due to the half-duplex constraint, there is a problem of resource collision. Consider a case shown in Figure 1 where the counter N can take a continuous number, 0, 1, 2…… If UE1 senses the channel to be idle at OFDM symbol #1 (N = 1 for UE1), it performs Rx-Tx switching at OFDM symbol #2. Because UE1 doesn’t transmit data at OFDM symbol #2 (Rx-Tx switching at OFDM symbol 2), UE2 also senses the channel to be idle at OFDM symbol #2 (N = 2 for UE2). Both UE1 and UE2 sense the channel to be idle and determine this channel can be used for data transmission. A resource collision between UE1 and UE2 will happen. 
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FIGURE 1
Required Rx-Tx switching time is about 13us for FR1 and it is much shorter than one OFDM symbol in cases of 15KHz and 30KHz SCSs. Required Rx-Tx switching time is about 7us for FR2 and it is much shorter than one OFDM symbol in case of 60KHz SCS. So, remaining part of the OFDM symbol not used for Rx-Tx switching may be used by UEs for other purposes. 
One alternative is: the last part of the OFDM symbol is used for Rx-Tx switching time, whereas the first part of the OFDM symbol is used for reception and sensing purpose. 


For example, when UE1 senses the channel to be idle at OFDM symbol #1 (= 1 for UE1), it performs Rx-Tx switching at last part of OFDM symbol 2 and starts data transmission from OFDM symbol #3. UE2 also senses the channel to be idle at OFDM symbol #2 (= 2 for UE2), but UE2 can detect the channel to be busy at the first part of OFDM symbol #3.
Another alternative is, the first part of the OFDM symbol is used for Rx-Tx switching time, whereas the last part of the OFDM symbol is used for reception and sensing purpose.
Proposal 1: Consider half-duplex issues caused by Rx-Tx switching time in short-term sensing.
1 
2 
2.1 
1.2 Slot structure for sensing operation
As discussed in [4], both long-term sensing and short-term sensing are necessary for NR V2X and these sensing operation are tightly related to the slot structure. For example, PSCCH/PSSCH may not be able to be transmitted in the sensing slot to avoid potential collision and/or to resolve a half-duplex problem. In such a case, a garbage data other than PSCCH/PSSCH may need to be transmitted where the exact data transmitted in the sensing slot can be up to UE implementation. The benefit is that it does not require new slot structure for the sensing, and it can reduce our standardization efforts. The drawback is that it will cause more resource overhead for the sensing as shown Figure 2, where green blocks stand for the data transmission other than PSCCH/PSSCH in slot n and PSCCH/PSSCH is transmitted from the next slot (i.e., slot n + 1).
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FIGURE 2
Proposal 2: NR V2X slot structure should take into account both long-term sensing and short-term sensing operations for Mode 2-a resource allocation.
Conclusions
In this contribution, we discuss potential designs for channel structures in order to achieve a more efficient resource allocation if the proposed Mode 2-a resource allocation mechanism is used in NR V2X. The followings were proposed:
Proposal 1: Consider half-duplex issues caused by Rx-Tx switching time in short-term sensing.
Proposal 2: NR V2X slot structure should take into account both long-term sensing and short-term sensing operations for Mode 2-a resource allocation.
References
[bookmark: _Ref456978685][1] RP-181480, New SID: Study on NR V2X, Vodafone.
[2] 3GPP RAN1#94b, Chairman’s note.
[3] 3GPP RAN1#95, Chairman’s note.
[4] R1-1902276, On resource allocation mechanisms for NR V2X, Samsung.

oleObject1.bin

oleObject2.bin

image3.png
Slotn Slot n+1

12 3 45 6 7 89 1011 1213 14)1 2 3 45 6 7 8 9 10 11 1213 14

Frequency
(RB)
Time (slot)
Data other
. than PSCCH/
idle PsscH PSCCH/PSSCH

. Transmission
Transmission




image1.png
Slot n+1

Slotn
1 2 3 45 6 7 8 9 10 11 1213 141 2 3 4 5 6 7 8 9 10 11 1213 14
UEL Rx
/
T
Frequency
(RB) Slotn Slot n+1
1 2 3 45 6 7 8 9 10 11 1213 141 2 3 4 5 6 7 8 9 10 11 1213 14
Rx
UE2
/
Tx

Time (slot)

idle Transmission





image2.wmf
N


