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Agreements from the RAN1#94bis meeting
The RAN1 #94bis meeting [1]  reached the agreements are shown as follows,
Agreements:
· NR sidelink supports the SCSs supported by Uu in a given frequency range, i.e., {15, 30, 60 kHz} in FR1 and {60, 120 kHz} in FR2.
· FFS the supported CP length
· Baseline is that a UE is not required to receive sidelink transmissions using different SCSs simultaneously in a given carrier.
· FFS if this applies to sidelink synchronization signals/channels
· Baseline is that a UE is not required to transmit sidelink transmissions using different SCSs simultaneously in a given carrier.
· FFS if this applies to sidelink synchronization signals/channels

Continue discussion on the waveform till next meeting – companies are encouraged to perform more analysis/evaluations.
Agreements:
For PSCCH and associated PSSCH multiplexing
· At least one of Option 1A, 1B, and 3 is supported.
· FFS whether some options require transient period between PSCCH and PSSCH.
· FFS whether to support Option 2
Agreements:
Sidelink control information (SCI) is defined.
SCI is transmitted in PSCCH.
SCI includes at least one SCI format which includes the information necessary to decode the corresponding PSSCH.
NDI, if defined, is a part of SCI.
Sidelink feedback control information (SFCI) is defined.
SFCI includes at least one SFCI format which includes HARQ-ACK for the corresponding PSSCH.
FFS whether a solution will use only one of “ACK,” “NACK,” “DTX,” or use a combination of them.
FFS how to include other feedback information (if supported) in SFCI.
[bookmark: _GoBack]FFS how to convey SFCI on sidelink in PSCCH, and/or PSSCH, and/or a new physical sidelink channel









FFS in the context of Mode 1:
whether/how to convey information for SCI on downlink
whether/how to convey information of SFCI on uplink

Agreements:
At least resource pool is supported for NR sidelink
Resource pool is a set of time and frequency resources that can be used for sidelink transmission and/or reception.
FFS whether a resource pool consists of contiguous resources in time and/or frequency.
A resource pool is inside the RF bandwidth of the UE.
FFS how gNB and other UEs know the RF bandwidth of the UE
FFS if BWP (if defined) can be used to in defining at least part of resource pool
FFS if the numerology of a resource pool is indicated as a part of (pre-) configuration for resource pool, carrier, band, or BWP (if defined)
UE assumes a single numerology in using a resource pool.
Multiple resource pools can be configured to a single UE in a given carrier.
FFS how to use multiple resource pools when (pre-) configured.
FFS BWP is supported for NR sidelink
FFS whether RAN1 can assume that at most one BWP is configured in a carrier from the system perspective.
It is RAN1 understanding that, in some cases, the entire system bandwidth is covered by a single BWP.
FFS the details of BWP configurations, including the possibility of restricting the number of BWPs
FFS whether BWP for TX and RX is separated or a common BWP applied to both TX and RX
There is at most one activated sidelink BWP for a UE in a given carrier as in the Uu case
Further study the feasibility, benefit, and impact of sidelink BWP switching
Aim to conclude in RAN1#95
Companies are encouraged to provide more analysis, including checking current Rel-15 specification regarding BWP related text






Dicussion on Feedback Transmission Procedure
For feedback transmission procedure, we will divide into three parts:
· Feedback transmission procedure in the in-coverage scenario
· Feedback transmission procedure in the partial-coverage scenario
· Feedback transmission procedure in the out-coverage scenario
If Mode 1 resource access is adopted in the in-coverage scenario where all UEs are under the network coverage of an gNB, then an gNB is able to configure resources for unicast sidelink communication. In this case, when a transmitter UE wishes to perform sidelink transmission to another UE, this transmitter UE may request resources for sidelink transmission from a gNB, and if this resource request is granted, then an gNB informs both a transmitter UE and a receiver UE the location of resources for sidelink transmission. When a receiver UE wishes to perform sidelink feedback transmission (such as decoding status), a receiver UE may need to know who is the transmitter UE.
Since an gNB is aware of a transmitter UE and a receiver UE for a sidelink transmission using Mode 1, an gNB is able to inform a sidelink receiver UE about the ID of the corresponding sidelink transmitter UE through the Uu interface, as illustrated in Fig. 1. When a sidelink receiver UE knows the ID of the corresponding transmitter UE, if this sidelink receiver UE wishes to perform feedback sidelink transmission, this receiver UE is able to insert this transmitter UE ID into the field of the destination ID of a sidelink transmission burst through existing sidelink physical channel(s).  In this case, when a sidelink transmitter UE receives a feedback sidelink transmission burst, this sidelink transmitter UE may not reject this feedback sidelink transmission burst by checking the destination ID of this feedback transmission burst. We referred a transmitter UE ID as explicit knowledge of a sidelink transmitter UE.
[image: ]
Fig. 1: Example of SL feedback transmission for in-coverage scenario. 
Proposal 1: A sidelink transmitter UE ID should be considered for feedback transmission procedure.  An gNB can signal a sidelink transmitter UE ID to a sidelink receiver UE through Uu link and sidelink transmit for in-coverage scenario.
In the partial-coverage scenario, there could be two possible cases: 
1) A sidelink transmitter UE is in-coverage while the corresponding sidelink receiver UE is out-of-coverage
 2) A sidelink receiver UE is in-coverage while the corresponding sidelink transmitter UE is out-of-coverage 
A sidelink transmitter UE is in-coverage and a sidelink receiver UE is out-of-coverage. However, since a sidelink receiver UE is out-of-coverage, an gNB may not provide a sidelink transmitter UE ID to a sidelink receiver through the Uu interface. As a result, a sidelink transmitter UE may provide its own ID (e.g., along with the forward sidelink transmission) to a sidelink receiver UE. Once the transmitter UE ID is obtained, a sidelink receiver UE can perform feedback transmission in Mode 1 or Mode 2 through using a sidelink transmitter ID as the destination ID, as illustrated in Fig. 2(a).  
A sidelink receiver UE is in-coverage and a sidelink transmitter UE is out-of-coverage. In this case, an gNB is able to configure resources for sidelink transmission, and an gNB may inform the resource configuration to an in-coverage sidelink receiver UE and this receiver UE can relay the resource configuration to an out-of-coverage sidelink transmitter UE. For this purpose, an gNB may provide a sidelink transmitter ID to a sidelink receiver UE, such that a sidelink receiver UE is able to relay resource configuration information to s sidelink transmission.  Since a sidelink receiver UE may already know the ID of a transmitter (in order to relay the resource configuration of sidelink transmission), this transmitter ID can be inserted in the field of designation ID for feedback transmission, as illustrated in Fig. 2(b).
[image: ]
Fig. 2: Example of SL feedback transmission in partial-coverage scenario. (a) Sidelink transmitter UE is in-coverage and explicit knowledge is applied to sidelink feedback (b) Sidelink receiver UE is in-coverage and explicit knowledge is applied to sidelink feedback.
Proposal 2: When a sidelink transmitter UE is in-coverage and a sidelink receiver UE is out-of-coverage, an in-coverage transmitter UE may provide its own ID along with a sidelink transmitter burst to the corresponding sidelink receiver UE.
Proposal 3: When a sidelink receiver UE is in-coverage and a sidelink transmitter UE is out-of-coverage, an gNB may provide a sidelink transmitter ID to a sidelink receiver UE through Uu interface.
In the out-of-coverage scenario, only Mode 2 resource access is available. In this case, a UE chooses resources on its own to launch a sidelink transmission, explicit knowledge of a sidelink transmitter UE seems a straightforward alternative. When a sidelink transmitter UE launches a sidelink transmission at randomly selected resources, this transmitter UE also transmits its own ID to the corresponding sidelink receiver UE. When a sidelink receiver UE detects a sidelink transmission burst and the ID of a transmitter UE, this receiver UE is able to perform feedback transmission using Mode 2 resource access, and insert the transmitter UE ID into the field of the destination ID in feedback transmission, as illustrated in Fig. 3. In this case, the transmitter UE is able to identify this feedback transmission. 

[image: ]
Fig. 3: Example of SL feedback transmission in out-of-coverage scenario.
Proposal 4: If Mode 2 is both applied to sidelink transmission and corresponding feedback transmission, a sidelink transmitter UE may inform its own ID to a sidelink receiver ID. 

2. Feedback Transmission with Different Channels
As mention previously, feedback transmission need to be considered sidelink transmitter ID. In this section, we will discuss the pros and cons of feedback information carried by different channels. In sidelink feedback transmission, a sidelink receiver UE is the feedback information transmitter while a sidelink transmitter UE is the feedback information receiver. As a result, to boost feedback transmission using piggyback in existing physical channel, a suitable physical sidelink channel should be launched by an feedback information transmitter UE. For NR sidelink, different kinds of sidelink control information such as SA and HARQ feedback (transmitter UE ID) will exist to facilitate unicast, groupcast and broadcast. Several physical channels can carry feedback message. For example, PSSS, SSSS, PSBCH, PSSCH, PSCCH, PSCCH-II or other dedicated channel. In the following, the suitability of utilizing each of these sidelink physical channels is discussed. 
Observation 1: For NR sidelink, different kinds of sidelink control information such as SA and HARQ feedback (transmitter UE ID) will exist to facilitate unicast, groupcast and broadcast. Several physical channels can carry feedback message. For example, PSSS, SSSS, PSBCH, PSSCH, PSCCH, PSCCH-II or other dedicated channel.
· PSSS/SSSS.  For synchronization signal transmission procedure, both a sideink transmitter UE and a sidelink receiver UE are possibly to launch PSSS/SSSS. On the other hand, it is also possible that a sidelink receiver UE has no chance to launch PSSS/SSSS based on the synchronization signal transmission procedure. Therefore, if a sidelink receiver UE wishes to transmit sidelink feedback information, receiver UE has no chance to launch PSSS/SSSS, sidelink feedback information may not be piggyback in PSSS/SSSS. As a consequence, PSSS/SSSS may not be suitable to carry sidelink feedback information.   
  
· PSBCH. PSBCH carries information facilitating synchronization, and therefore similar to the case of PSSS/SSSS transmission, both a sideink transmitter UE and a sidelink receiver UE are possibly to launch PSBCH. In the meantime, it is also possible that a sidelink receiver UE has no chance to launch PSBCH based on the existing synchronization signal transmission procedure. For above reason, PSBCH may not be suitable to carry sidelink feedback information.      
· PSSCH. PSSCH is followed by PSCCH transmission. Only if a sidelink receiver UE is able to successfully detect the corresponding PSCCH, this receiver UE is able to obtain the resources carrying PSCCH. If a sidelink receiver UE wishes to adopt PSCCH to carry feedback information, a sidelink receiver UE should transmit PSCCH prior to the transmission of PSSCH. In this case, PSCCH is an evitable overhead. Furthermore, a sidelink transmitter UE can successfully decode feedback information only if this transmitter UE can both successfully detect PSCCH and PSSCH launched by a sidelink receiver UE. The reliability of feedback reception may be a concern. Therefore, PSSCH may not be suitable to carry sidelink feedback information.
· PSCCH. When a sidelink receiver UE wishes to perform sidelink feedback transmission, feedback information can be carried by PSCCH, and a sidelink receiver UE can launch PSCCH without followed PSSCH. In this case, the overall transmission amount in feedback transmission can be reduced as compared with using PSCCH+PSSCH. Since a sidelink transmitter UE only needs to decode PSCCH (rather than PSCCH+PSSCH), the reliability of feedback reception can also be enhanced. Hence, PSCCH may be suitable to carry sidelink feedback information.
· Dedicated channel. Dedicated channel carries the feedback information need to consider the half-duplex impact. For feedback resource constraints, the content is limited standardization effort. As a result, dedicated channel may not be suitable to carry sidelink feedback information.
For above discussion, we suggest that PSCCH/PSCCH II may be suitable to carry sidelink feedback information. There are two cases may be considered:
· Case 1. PSCCH carries scheduling control information such as scheduling assignments and/or control information for assisting resource allocation procedures such as pre-emption indication or resource unbooking and HARQ feedbacks (transmitter UE ID).
· Case 2. PSCCH carries scheduling control information such as scheduling assignments and/or control information for assisting resource allocation procedures such as pre-emption indication or resource unbooking. control channel PSCCH II carries HARQ feedbacks (transmitter UE ID).
Observation 2: If a sidelink receiver UE wishes to transmit sidelink feedback information, receiver UE has no chance to launch PSSS/SSSS, sidelink feedback information may not be piggyback in PSSS/SSSS.
Observation 3: A sidelink receiver UE has no chance to launch PSBCH based on the existing synchronization signal transmission procedure. For above reason, PSBCH may not be suitable to carry sidelink feedback information.
Observation 4: A sidelink transmitter UE can successfully decode feedback information only if this transmitter UE can both successfully detect PSCCH and PSSCH launched by a sidelink receiver UE. The reliability of feedback reception may be a concern. Therefore, PSSCH may not be suitable to carry sidelink feedback information.
Observation 5: Dedicated channel carries the feedback information need to consider the half-duplex impact. For feedback resource constraints, the content is limited standardization effort. As a result, dedicated channel may not be suitable to carry sidelink feedback information.
Proposed 5: We suggest that PSCCH/PSCCH II may be suitable to carry sidelink feedback information. 
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In this contribution, the following issues are discussed and should be studied for the design are as follows,
Proposal 1: A sidelink transmitter UE ID should be considered for feedback transmission procedure.  An gNB can signal a sidelink transmitter UE ID to a sidelink receiver UE through Uu link and sidelink transmit for in-coverage scenario.
Proposal 2: When a sidelink transmitter UE is in-coverage and a sidelink receiver UE is out-of-coverage, an in-coverage transmitter UE may provide its own ID along with a sidelink transmitter burst to the corresponding sidelink receiver UE.
Proposal 3: When a sidelink receiver UE is in-coverage and a sidelink transmitter UE is out-of-coverage, an gNB may provide a sidelink transmitter ID to a sidelink receiver UE through Uu interface.
Proposal 4: If Mode 2 is both applied to sidelink transmission and corresponding feedback transmission, a sidelink transmitter UE may inform its own ID to a sidelink receiver ID. 
Observation 1: For NR sidelink, different kinds of sidelink control information such as SA and HARQ feedback will exist to facilitate unicast, groupcast and broadcast. Several physical channels can carry feedback message. For example, PSSS, SSSS, PSBCH, PSCCH, PSCCH, PSSCH, PSCCH II or other dedicated channel.
Observation 2: If a sidelink receiver UE wishes to transmit sidelink feedback information, receiver UE has no chance to launch PSSS/SSSS, sidelink feedback information may not be piggyback in PSSS/SSSS.
Observation 3: A sidelink receiver UE has no chance to launch PSBCH based on the existing synchronization signal transmission procedure. For above reason, PSBCH may not be suitable to carry sidelink feedback information.
Observation 4: A sidelink transmitter UE can successfully decode feedback information only if this transmitter UE can both successfully detect PSCCH and PSSCH launched by a sidelink receiver UE. The reliability of feedback reception may be a concern. Therefore, PSSCH may not be suitable to carry sidelink feedback information.
Observation 5: Dedicated channel carry the feedback information need to consider the half-duplex impact. For feedback resource constraints, the content is limited standardization effort. As a result, dedicated channel may not be suitable to carry sidelink feedback information.
Proposed 5: We suggest that PSCCH/PSCCH II may be suitable to carry sidelink feedback information. 
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