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1. Discussion summary
This agenda is to study physical layer structures and procedures of NR sidelink, and initial discussions under this agenda can focus on designing sidelink physical channels and multiplexing these channels in the time/frequency resources. This document summarizes these two discussion aspects as well as remaining evaluation assumptions.

1.1. Sidelink physical channels
Companies discussed during offline what physical sidelink channels need to be defined. Candidates are listed as follows:
· PSCCH: Physical sidelink control channel
· PSSCH: Physical sidelnk shared channel
· PSBCH: Physical sidelink broadcast channel
· PSDCH: Physical sidelink discovery channel
· Sidelink feedback channel
· Channels to assist resource allocation and/or schedule UE’s transmission resource(s) (e.g., RTS/CTS, signaling for pre-emption, LBT)
The following two proposals are made from the offline discussions:

Proposed offline agreement: PSCCH and PSSCH are defined. PSCCH at least carries information necessary to decode PSSCH.
Note: PSBCH will be discussed in the synchronization agenda.

Proposed offline agreement: RAN1 continues study on the necessity of the 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

Various aspects need to be considered in designing physical sidelink channels. Companies discussed the candidates for the design choice of each aspect, and it was possible to list the starting point for some aspects. The following list was discussed during the offline session:
· 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
Proposed offline agreement: RAN1 to continue study on the physical channel considering the above aspects.

1.2. Multiplexing of sidelink channels
This topic is about how a physical sidelink channel appears in the time/frequency resource. The group could not discuss this during the offline due to the time limitation.

The feature lead observes that majority assumes the concept of resource pool as the set of resources where physical sidelink channels can appear. In addition it is observed that the concept of bandwidth part, if introduced in NR sidleink, may also affect the related study. The feature lead proposes the following:

Proposal: Resource pool is defined as the set of time/frequency resource where sidelink transmission can occur. RAN1 continues study on the necessity and benefit of bandwidth part and its relation to the resource pool.

Contributions submitted to this agenda include the following aspects in multiplexing sidelink channels:
· Multiplexing of PSCCH and the associated PSSCH
· Candidates are: TDM, FDM, both
· Multiplexing of PSCCH and PSSCH resource pools
· Candidates are: TDM, FDM, both
· PSSCH resource granularity
· In time domain, candidates are: Slot, mini-slot
· Note: This does not preclude discounting symbols unusable for PSSCH (e.g., those used for DL or UL).
· In frequency domain, the need of sub-channel can be studied.
· Multiplexing between SL and Uu in licensed spectrum
· [bookmark: _GoBack]Consider whether the slot structure consists of Uu and SL part
Proposal: RAN1 to continue study considering the above aspects.

1.3. Evaluation assumptions
A couple of issues are raised regarding the current evaluation assumptions. They can be categorized by
· those requiring RAN4 feedback
· those correcting the current assumptions
· those complementing the current assumptions

The first category was discussed during the offline and RAN1 can take tentative assumptions for the simulation while requesting feedback from RAN4.
· AGC
· Up to [15] us in FR1. Up to [10] us in FR2.
· TX/RX switching time
· [10] us in FR1 and [7] us in FR2
· Time error
· Up to [0.2] us between a UE and its synchronization reference
· Frequency error
· Up to [0.1] PPM between a UE and its synchronization reference
· IBE assumption
· Draft LS in R1-1809748
Proposed offline agreement: Agree the above assumptions for AGC, TX/RX switching time, time/frequency error as tentative assumptions for the simulation in RAN1#94bis and send LS to RAN4 for confirmation. 
Proposed offline agreement: Also discuss R1-1809748 and add the IBE aspect to the RAN4 LS.

The following contributions are relevant to the second category, but the group was not able to discuss them due to time limitation:
· R1-1808498: Delete square brackets in TR 37.885
· R1-1809048, R1-1809807: Correct the vehicle antenna pattern
· Section 2.3 of R1-1809803: Clarify the fast fading channel generation method
Proposal: Consider these contributions and continue discussion during this week to prepare CR(s) to correct TR 37.885.

Several contributions discussed how to complement the assumptions in TR 37.885 for the following aspects, mostly for SLS.
· Mixture of unicast, groupcast, broadcast (R1-1809803)
· Mixture of periodic and aperiodic traffic (R1-1809803)
· Association between the transmitter and the receiver(s) in unicast and groupcast (R1-1808523)
· Portion of transmitter UEs in unicast and groupcast cases (R1-1808523)
· Baseline simulation profile (R1-1809450)
Proposal: Consider these contributions and continue discussion during this week.

