[bookmark: _Ref399006623][bookmark: _Toc92513360][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #109                                           R4-2319500
Chicago, US, November 13 – 17, 2023

Source: 	Huawei, HiSilicon
Title: 	MPR for PSFCH and S-SSB for SL-U
Agenda Item:	8.30.2.1.2	
Document for:	Approval
Introduction
This paper is to provide the MPR analysis on PSFCH and S-SSB based on the agreed simulation assumptions captured in [1] and our simulation evaluations.  
MPR evaluation for PSFCH on shared spectrum
RAN1 has already concluded several complicated resource allocation for PSFCH on unlicensed band.
· Without the consideration of OCB requirement: RB allocation is same as the legacy style in Rel-16.
· Common interlace: each PSFCH transmission occupies 1 common interlace and K3 dedicated PRB(s) as shown in Figure 1. Each UE transmits HARQ-ACK information on one PRB as in R16 NR-V, and additionally transmits on the common PSFCH interlace to meet OCB requirement. 
[image: ]
[bookmark: _Ref146650130]Figure 1 Illustration of common interlace for PSFCH transmission
· Dedicated interlace: each PSFCH transmission occupies 1 dedicated interlace
[image: ]
Figure 2 Illustration of dedicated interlace for PSFCH transmission
Among the three resource allocation methods for PSFCH on unlicensed band, common interlace may outperform. The UEs would transmit their HARQ-ACK information at different PRBs respectively as in Rel-16 NR-V, and they transmit on the same common PSFCH interlace (i.e. same PSFCH resource) so that the resource overhead is minimized. According to RAN1 discussion, the PSFCH capacity of this common interlace is close to existing R16/R17 design and it achieves highest capacity among all the alternatives. For the PSFCH allocation without consideration of OCB, it is not different from R16/17 design.
[bookmark: _Ref146753752]Observation 1: The common interlace allocation for PSFCH is kind of equivalent to that in existing R16/17 design. And PSFCH allocation without consideration of OCB is not different from R16/17 design.
In October meeting, the MPR simulation assumptions for PSFCH transmission was updated as follows
Table 1 SL-U UE’s MPR simulation assumptions for PSFCH transmission
	Items
	Assumption

	Modulation for PSSCH
	QPSK

	PSFCH
	ZC sequence

	Structure of Slot
	Baseline is follow RAN1 agreements

	[bookmark: MCCQCTEMPBM_00000042][bookmark: MCCQCTEMPBM_00000071]RB allocation
	- Power per RB is same in PSFCH for all users
- Total power is 20dBm
- Single RB-set and multiple RB-sets will be considered based on RAN1 decision. 
For single RB-set, RAN4 consider interlacing RBs for PSFCH
For multiple RB-sets, RAN4 considers both contiguous RB sets and non-contiguous RB sets.
- N gap from RBstart to RBend of interlaced transmission should meet at least 80% of channel bandwidth in a single RB-set [, Ngap = RBend – RBstart ].
 - RB allocation method as NR SL legacy RB allocation is also considered.



In this meeting, we provide simulation evaluation based on common interlaced allocation method for PSFCH MPR. The evaluation assumptions for the PSFCH is illustrated in Table 2, and the evaluation scenarios and MPR results are illustrated in Table 3.
[bookmark: _Ref147613790]Table 2 Detailed Evaluation assumptions for PSFCH on shared spectrum
	Frequency band
	n46

	Bandwidth
	20 MHz

	Maximum output power
	Power class 5: 20dBm

	numerology
	30kHz/15kHz

	Modulation
	QPSK

	PSFCH
	ZC sequence

	CIM3
	60dBc

	Resource allocation
	Common interlaced allocation

	PA calibration
	Power class 5 (single PA): 1dB MPR and DFT-s-OFDM QPSK 100RB3 20MHz waveform with 27dB ACLR


[bookmark: _Ref149856828]Table 3 Evaluation scenarios and MPR for PSFCH on shared spectrum
	Case
	BW/SCS
	Common interlaced RB allocation/ RB index
	Dedicated RB allocation/ RB index
	MPR

	1
	20MHz/
30kHz
	{1,6,11,16,21,26,31,36,41,46}
	{50}
	10

	2
	
	{1,6,11,16,21,26,31,36,41,46}
	{48,49,50}
	9.7

	3
	20MHz/
15kHz
	{1, 11, 21, 31, 41,51,61,71,81,91,101}
	{105}
	10

	4
	
	{1, 11, 21, 31, 41,51,61,71,81,91,101}
	{103, 104,105}
	10
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Figure 3 PSD and SEM for Case 1
[image: ][image: ]
Figure 4 PSD and SEM for Case 3
[bookmark: _Ref149859259]Observation 2: The SCS and number of K3 dedicated RB have little impact on PSFCH MPR for common interlaced RB allocation on shared spectrum.
According to the simulation evaluation, we propose the MPR for PSFCH on shared spectrum to be 10dB.
[bookmark: _Ref147614029]Proposal 1: MPR for PSFCH on shared spectrum is 10dB based on common interlaced RB allocation.
MPR evaluation for S-SSB on shared spectrum
In October meeting, the MPR simulation assumptions for S-SSB transmission was updated as follows
Table 4 Evaluation assumptions for S-SSB on shared spectrum
	Items
	Assumption

	Modulation for PSBCH
	QPSK

	S-PSS
	M-sequence

	S-SSS
	Golden-sequence

	S-SSB structure
	[image: ]

	RB allocation
	- Single RB-set and multiple RB-sets will be considered based on RAN1 decision. For single RB set, the 11RB will be repeated N time in a RB set. For the multiple RB-sets, RAN4 consider both contiguous RB sets and non-contiguous RB sets.
- N gap from RBstart to RBend of repeated S-SSB transmission should meet at least 80% of channel bandwidth.in a single RB-set [,Ngap = RBend – RBstart].



Table 5 Detailed Evaluation assumptions for SSB on shared spectrum
	Frequency band
	n46

	Bandwidth
	20 MHz

	Maximum output power
	Power class 5: 20dBm

	numerology
	30kHz/15kHz

	Modulation
	QPSK

	CIM3
	60dBc

	PA calibration
	Power class 5 (single PA): 1dB MPR and DFT-s-OFDM QPSK 100RB3 20MHz waveform with 27dB ACLR


Table 3 Evaluation scenarios and MPR for SSB on shared spectrum
	Case
	BW/SCS
	RB_length/ RB_start
	S-SSB repetition
	MPR

	1
	20MHz/ 30kHz
	44RB0
	4
	7.8

	2
	
	44RB3
	4
	7.3

	3
	20MHz/ 15kHz
	88RB0
	8
	10.7

	4
	
	88RB8
	8
	10.1
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Figure 5 PSD and SEM for Case 1
[image: ][image: ] Figure 6 PSD and SEM for Case 4
According to the simulation evaluation, we propose the MPR for S-SSB on shared spectrum to be 11dB taken margin into consideration.
[bookmark: _Ref149859295]Proposal 2: MPR for SSB on shared spectrum is no more than 11dB.
Conclusion
This contribution provides our evaluation results and analysis on PSFCH and S-SSB MPR with single CC including observation and proposals:
Observation 1: The common interlace allocation for PSFCH is kind of equivalent to that in existing R16/17 design. And PSFCH allocation without consideration of OCB is not different from R16/17 design.
Observation 2: The SCS and number of K3 dedicated RB have little impact on PSFCH MPR for common interlaced RB allocation on shared spectrum.
Proposal 1: MPR for PSFCH on shared spectrum is 10dB based on common interlaced RB allocation.
Proposal 2: MPR for SSB on shared spectrum is no more than 11dB.
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