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Introduction
There was good progress on this AI in last meeting and detailed agreements can refer to Appendix part.
This contribution is update of R1-1808647 and shows our views on physical layer structures and procedure(s) in NR sidelink accordingly, especially on BWP, shortened TTI and beam sweeping. 
Discussion
BWP
BWP is one of new features supported in NR to control the numerology and frequency bandwidth. One of intentions to adopt BWP is to save the power, for example UE is operated in narrow band during no traffic status but operated in wide band during large traffic status. Maximum 4 BWPs can be configured for a UE in a carrier and only one BWP is active at one time. In addition, dynamic switching of BWP via DCI is supported. For LTE sidelink V2X, the concept of resource pool has been introduced and it provides periodic time/frequency resources via bitmap for sidelink operation, which is logically continuous within the resource pool. The configuration or pre-configuration of resource pool is semi-statically configured via RRC signalling. If NR BWP and LTE resource pool functionalities are introduced for NR sidelink, there are some potential issues here,
· What is the relation between BWP and resource pool? It seems BWP and resource pool have some redundant indications on frequency resources for NR sidelink. 
· Does dynamic BWP switching need to be supported for NR sidelink in a carrier? If yes, receiver side need always monitor multiple BWPs for potential message receptions, which will increase the receiver complexity and consume the power. In this sense, it is unclear what the motivation to support dynamic BWP switching is. In addition, dynamic BWP switching will also increase the complexity to configure resource pool. 
One approach to solve above concerns is NR BWP is identical to the frequency resource size of NR sidelink resource pool. The time/frequency resources of sidelink as well as NR specific parameters like SCS are configured or preconfigured by resource pool related signalling. Based on these analyses, we propose 
[bookmark: _GoBack]Proposal 1: Dynamic BWP or BWP concept need not be supported for NR V2X sidelink. To use resource pool for sidelink resource configuration for NR V2X. 

Shortened TTI
In LTE V2X, only subframe level resource allocation is supported although there were some discussions on introducing shortened TTI. On the other hand, existing NR framework is very flexible and any duration/starting positions are supported for PUSCH mapping type B as shown in Table 1. DMRS pattern is also flexible in NR. It can be configured with single/two symbols or front loaded/additional DMRSs.
Table 1 Flexible resource allocation for NR PUSCH [image: ]
For NR sidelink, we see the need to support shortened TTI due to latency requirement. It is also required to have more flexible operation on TTI transmission compared with LTE. But on the other hand, certain limitation on the transmission flexibility is needed considering receiver UE’s implementation complexity. Taking duration as an example, only the durations targeting for certain use case (e.g., coverage or latency) can be supported. For each use case, only fixed or very limited durations (including starting positions) of TTIs are supported. It can reduce both transmitter or receiver side’s complexity. In addition, we don’t see the need to support overlapped TTI transmissions. 
Following figure shows one example on limited durations for NR sidelink: one is mode A which has 13-symbol TTI and targets for large coverage and another one is mode B which has 4 symbol TTI and targets for short latency. DMRS pattern is fixed according to different mode to further reduce the complexity. Other possibilities on limiting duration/starting positions of TTI are not precluded. The amount of limitation on duration/starting positions depends on how duration/starting positions are signalled to the receiver UE and what kind of resource selection procedure are assumed. Above discussions rather assume aligned or quasi-aligned duration of PSCCH and PSSCH (FDMed). In case PSCCH and PSSCH are TDMed, it is possible that PSCCH’s duration/starting position is limited but PSSCH’s duration/position is more flexible. 
[image: ]
Figure 2 Limited durations for NR sidelink  

In addition, for sidelink physical channel design, it is desirable to reuse existing NR framework as much as possible to save the standardization efforts. On the other hand, necessary modification should be carried out.
Based on above analysis, we propose 
Proposal 2: Shortened TTI is supported for NR sidelink but its starting position and/or duration are restricted within a slot. 
Proposal 3: Existing NR framework should be the baseline.

Beam sweeping
Beam sweeping is supported for mmWave in existing NR in case analogue/ hybrid beamforming is applied. Figure 3 shows one example of beam sweeping for SSB in NR. For NR sidelink, analogue/ hybrid beamforming may be used as well in case the operated frequency is high. In this case, it would have certain impact to sensing or resource selection procedure. In Figure 4, it shows one example on two-beam sweeping where initial transmissions or retransmissions of two beams are consecutive in time domain and have same frequency position. On the other hand, the number of antennae supported in vehicles should be taken into account t[3]. More details should be discussed further. 
Proposal 4: Discuss whether and how to support beam sweeping for NR sidelink

[image: ]
Figure 3 Beam sweeping of SSB in NR [2]


[image: ]
Figure 4 Beam sweeping of PSSCH/PSCCH 
Other aspects 
Regarding waveform, our view is both CP-OFDM and DFT-S-OFDM can be considered. The merit and demerit of these two waveforms were largely discussed before and well known. DFT-S-OFDM is beneficial for coverage case while CP-OFDM is beneficial for Rx complexity and MIMO operation for example. 
Regarding CP length, extended CP would be needed to handle propagation delay especially for larger SCS case. FFS on exact CP length. 
Regarding RS design, we think PT-RS is needed especially for higher modulation case and/or higher frequency. Current design in NR could be the baseline. 
Conclusion
In this contribution we discussed BWP, shortened TTI and beam sweeping. Based on the discussions, followings are proposed, 
Proposal 1: Dynamic BWP or BWP concept need not be supported for NR V2X sidelink. To use resource pool for sidelink resource configuration for NR V2X. 
Proposal 2: Shortened TTI is supported for NR sidelink but its starting position and/or duration is restricted within a slot 
Proposal 3: Existing NR framework should be the baseline.
Proposal 4: Discuss whether and how to support beam sweeping for NR sidelink
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Appendix
Agreements:
· At least PSCCH and PSSCH are defined for NR V2X. PSCCH at least carries information necessary to decode PSSCH.
· Note: PSBCH will be discussed in the synchronization agenda.
· RAN1 continues study on the necessity of other channels. 
· Further study on
· Whether/which sidelink feedback information is carried by PSCCH or by another channel/signal.
· Whether/which information to assist resource allocation and/or schedule UE’s transmission resource(s) is carried by PSCCH or by another channel/signal.
· PSCCH format(s) and content(s) for unicast, groupcast, and broadcast
Agreements:
· RAN1 to continue study on the physical channel considering at least the following aspects:
· Waveform
· Candidates: CP-OFDM, DFT-s-OFDM
· Proposals from companies:
· CP-OFDM only
· Support both
· Consideration points:
· Different channel can have different waveform?
· Benefit and impact of supporting only one waveform and supporting both waveforms
· Subcarrier spacing
· Candidates for further study are: 
· FR1: 15 kHz, 30 kHz, 60 kHz, 120 kHz 
· FR2: 30 kHz, 60 kHz, 120 kHz, 240 kHz
· Companies are encouraged to consider the potential issues and benefit of introducing new subcarrier spacing.
· CP length
· RS design
· Candidates are:
· DM-RS
· DM-RS defined in Rel-15 NR Uu is the starting point.
· PT-RS
· CSI-RS
· SRS
· AGC training signal
· Channel coding
· For data, channel coding defined for data in Rel-15 NR Uu is the starting point.
· For control, channel coding defined for control in Rel-15 NR Uu is the starting point.
· Modulation
· RE mapping and rate-matching
· Scrambling

Agreements:
· RAN1 continues study on the necessity, benefits and relationship between bandwidth part and resource pool.

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.
Illustration of the above options:
[image: ]
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