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Introduction
After discussion in the meetings from RAN1 #109-e [1] to RAN1 #114 [12], remaining topics to be discussed are listed as following
· Resource allocation enhancements (mode 2) in SL-U
In this contribution, we further provide our views on the above topics for SL-U channel access mechanism.
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Mode 2 
LBT failure due to intra-UE blocking on SCI-based resource selection
Per agreement of RAN1 #110b-e, we have an FFS on whether/how to consider the additional LBT time in SL resource allocation. From our point of view, the uncertainty of LBT may introduce additional time consumption and failure chance to legacy SL resource allocation and thus may invalidate the selected resources. 
Since we had another agreement at RAN1 #109-e to emphasize the enhanced mechanisms for Mode 1 and Mode 2 RA needed to be studied when introducing additional LBT operation as copied below, the solution for LBT intra-UE blocking issue is proposed.
	Agreement
On the support of MCSt operation in SL-U, following options are to be further studied and one or more of the following options will be selected in future meetings.
· When L1 is triggered for reporting a subset of candidate resources for MCSt,
· Option 1: Only one set of parameters (, remaining PDB,  and ) is provided for the resource selection procedure in L1
· Note, this is applicable for transmission of a single TB and multiple TBs
· FFS: whether this is the same or different than Rel-16
· Option 2: one or multiple sets of parameters (, remaining PDB,  and ) are provided for the resource selection procedure in L1
· FFS: any further information needs to be provided to L1 for MCSt
· When L1 reports a subset of candidate resources for MCSt,
· Option A: L1 reports candidate multi-slot resources in SA where a candidate multi-slot resource consists of a set of single-slot resources that are consecutive in time
· FFS whether the set of single-slot resources within a candidate multi-slot resource can have different  sizes
· Option B: L1 reports candidate single-slot resources in (SA) as in Rel-16
· It is up to the higher (MAC) layer to select a set of single-slot resources that are consecutive in logical slots
· Option C: L1 reports consecutive single-slot candidate resources in SA
· FFS whether the consecutive single-slot candidate resources can have different  sizes
· FFS: any further information needs to be reported to MAC layer, provided to L1 or utilized for MCSt
· FFS: whether/how to consider the additional LBT time in SL resource allocation




The LBT related parameters and results (e.g., contention window size, idle and busy slots, detection energy) are available in UE’s PHY layer, which are essential information for intra-UE resource selection. The UE should avoid selecting the resources that are highly possible to have LBT failure at the transmission time.
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Figure 7. Resource selection considering predicted LBT duration to avoid intra-UE blocking

As shown in Figure 7, after the packet (aperiodic/periodic) arrival, SL device triggers resource selection within resource selection window (T1, T2). In the example given in Figure 6, three discontinuous resources are randomly selected by legacy SL resource selection procedure for initial transmission, and retransmission(s). SL-U UE performs three LBT procedures to transmit on these 3 discontinuous resources. The selected resource #1 suffers from LBT failure because of insufficient gap time between T1 (the starting point of resource selection window) and packet arrival time.  The selected resource #3 suffers from LBT failure because of insufficient gap time between the transmission ending time of selected resource#2 and transmission starting time of selected resource #3. This given example shows the intra-UE blocking problem of SL random resource selection combining LBT procedure. It finally causes LBT failure for the selected resource. 
To overcome the intra-UE resource selection blocking issue, a predicted LBT time need to be consider into resource selection. 
Observation 1: The LBT failure caused by intra-UE blocking includes the insufficient time gap between packet arrival time and the insufficient time gap between 2 discontinuity selected resources
Proposal 1: [bookmark: _Hlk135064417][bookmark: _Hlk135064411]To overcome the issue of LBT failure caused by intra-UE blocking, the expected LBT duration is determined firstly, then the expected LBT duration is taken it into account for resource selection to guarantee that
· time gap between packet arrival time and earliest transmission resource and,
· time gap between two discontinuous transmission resources 
are sufficient for obtaining COT by LBT.
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Summary
[bookmark: OLE_LINK8]Observations are summarized as below:
Observation 1: The LBT failure caused by intra-UE blocking includes the insufficient time gap between packet arrival time and the insufficient time gap between 2 discontinuity selected resources

Proposals are summarized as below:
Proposal 1: To overcome the issue of LBT failure caused by intra-UE blocking, the expected LBT duration is determined firstly, then the duration is taken it into account for resource selection to guarantee that
· time gap between packet arrival time and earliest transmission resource and,
· time gap between two discontinuous transmission resources 
are sufficient for obtaining COT by LBT.
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Appendix 1 
Table 3. Summary of evaluation configurations for indoor scenario at 5GHz
	Carrier frequency 
	5GHz

	Carrier Channel Bandwidth
	20MHz baseline

	Number of carriers
	1

	SCS
	30KHz

	Channel Model
	NR InH Mixed Office model

	BS/AP Tx Power
	23dBm 

	NR-U UE/STA Tx Power
	18dBm

	SL-U UE Tx Power
	18dBm
5dBm (for the evaluation of VLP)

	BS/AP Antenna gain
	0 dBi   

	UE/STA Antenna gain
	0 dBi

	BS/AP Noise Figure
	5dB

	UE/STA Receiver Noise Figure
	9dB

	Minimum received power from serving cell for NR-U UE dropping
	-82dBm

	SL-U pairing RSRP threshold
	-82dBm

	CCA-ED
	-72dBm

	Max COT length
	2, 4, 6ms (depend on CAPC)

	UE receiver
	MMSE-IRC 

	BS/AP antenna Array configuration
	(M, N, P, Mg, Ng) = (1, 2, 2, 1, 1), dH = dV = 0.5 λ

	UE/STA antenna Array configuration
	Tx/Rx: (M, N, P, Mg, Ng) = (1, 2, 2, 1, 1), dH = dV = 0.5 λ

	Traffic model
	Use 36.889 Table A.1.1. 
Note: Results based on the mixed traffic models can be used to determine the design.

	UE/STA to UE/STA link pathloss model
	Directly use InH office pathloss model with proper d_3D with indoor mixed office LOS probability

	gNB to gNB link pathloss model
	Directly use InH office pathloss model with proper d_3D with indoor mixed office LOS probability
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