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In this contribution, we provide our considerations on the remaining issues for designing NR V2X physical layer structure, mainly focusing on sidelink bandwidth part (BWP), resource pool, sidelink slot structure, PSCCH/PSSCH/PSFCH multiplexing, PSCCH structure, PSFCH structure, discovery channel as well as the detailed issues involved.  
Discussion
Sidelink BWP
In RAN1 Ad-Hoc #1901 meeting, the working assumption from #95 meeting has been confirmed, namely, only one SL BWP is configured in a carrier for a RRC-connected NR V2X UE. Furthermore, it has been also agreed that configuration for SL BWP is separated from Uu BWP configuration signaling and UE is not expected to use different numerology in the configured SL BWP and active UL BWP in the same carrier at a given time. In this subsection, we first analyze the relation between SL BWP and Uu BWP in terms of frequency location and bandwidth, and then our considerations on reference point for sidelink BWP are provided.
Considering that sidelink communication utilizes uplink resources of Uu link in the same carrier case, we here analyze the relation between SL BWP and Uu UL BWP for RRC-IDLE and RRC-CONNECTED V2X UEs.
For RRC-CONNECTED V2X UE, the SL BWP could be configured by RRC signaling. There are up to four UL BWPs configured for RRC-CONNECTED V2X UE, where switching is allowed among them. The relation between the SL BWP and multiple configured UL BWPs should be carefully considered. Generally, there are two alternatives regarding to whether switching delay is allowed between the SL BWP and UL active BWP.
[bookmark: OLE_LINK4][bookmark: OLE_LINK5]Alternative 1 No Switching delay exists between the SL BWP and UL active BWP.
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]In order to achieve alternative 1, both the SL BWP (or transmit resource pools) and UL active BWP should be within UE’s Tx RF bandwidth and the same numerology should be used. As the same numerology has been already agreed in last meeting, it will be an default assumption in the following discussion. As shown in Figure 1, there can be non-overlapping or overlapping between the SL BWP and UL active BWP. In this alternative, no switching delay is required, however, there are constraints on the SL BWP and UL BWP in terms of frequency location and bandwidth. 


Figure 1 No Switching delay exists between the SL BWP and UL active BWP 
For non-overlapping scenario as shown in Figure 1 (a), with a given UE’s Tx RF bandwidth, to accommodate the SL BWP, smaller size of UL BWP should be configured, compared with that of the UL BWP in R15. While for overlapping scenario, as shown in Figure 1 (b) and (c), the constraint on UL BWP size could be relaxed a little bit, however, the total bandwidth occupied by UL active BWP and the sidelink BWP should not exceed UE’s Tx RF bandwidth . Furthermore, UL BWP switching can only happen among the UL BWPs which satisfy the constraint that the SL BWP (or transmit resource pools) and UL active BWP should be within UE’s Tx RF bandwidth, otherwise, no UL BWP switching is allowed. Therefore, in alternative 1, whether the constraints on the SL BWP and UL BWP in terms of frequency location and bandwidth is tolerable should be further studied.


Figure 2 Switching delay exists between the SL BWP and UL active BWP switching
Alternative 2 Switching delay exists between the SL BWP and UL active BWP.
In this alternative, as shown in Figure 2, either the SL BWP (or transmit resource pools) or the UL active BWP should be within the UE Tx RF bandwidth at given time, and there is no further constraint on SL BWP and UL BWP in terms of frequency location and bandwidth. However, the switching between the SL BWP and UL active BWP is similar to the DCI and timer based UL BWP switching, and the switching delay is bounded by the value as given in the table below [1]:
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	NR Slot length (ms)
	BWP switch delay TBWPswitchDelay (slots)

	
	
	Type 1Note 1
	Type 2Note 1

	0
	1
	[1]
	[3]

	1
	0.5
	[2]
	[5]

	2
	0.25
	[3]
	[9]

	3
	0.125
	[6]
	[17]


There are several cases requiring switching between the SL BWP and UL active BWP, i.e., simultaneous transmission of SL and UL, where only one is allowed depending on priority, or a UE may require switching to UL for sending SR and HARQ feedback and switching back to SL for data transmission in mode 1. Therefore, whether the switch delay is tolerable should be further studied.
For RRC-IDLE V2X UE, the SL BWP could be configured by RMSI. There is no UL BWP switching and only initial UL BWP is activated. When consider the relation of SL BWP and initial UL BWP in terms of the frequency location and bandwidth, both alternative 1 and 2 described above could apply. 
Proposal 1: In the same carrier case, for RRC-CONNECTED and RRC-IDLE V2X UE, for the relation of the SL BWP and UL BWP, the following two alternatives should be further studied: 
· Alternative 1 No Switching delay exists between the SL BWP and UL active BWP switching.
· Alternative 2 Switching delay exists between the SL BWP and UL active BWP switching.
In the following, we provide our considerations on reference point for the sidelink BWP.
In LTE V2X, sidelink bandwidth is set to uplink bandwidth as indicated in SIB2 for in-coverage case, and for out-of-coverage case with the concerned frequency included in v2x-InterFreqInfoList, sidelink bandwidth is configured by SIB21 or RRC signaling, while for other cases, a preconfigured value is applied. When a UE obtains sidelink bandwidth, it knows both the size and the frequency location of sidelink bandwidth. Furthermore, sidelink MIB indicates the sidelink bandwidth, and when a UE selects another UE as a synchronization source, it will set its sidelink bandwidth to the value as indicated by the received sidelink MIB. According to this, the UEs with same synchronization source share the same sidelink bandwidth. Then, when the UE receives SCI with frequency allocation of PSSCH included, it’s able to deciphering RIV regarding to the starting RB of the sidelink bandwidth.
In NR Uu link, as multiple numerologies are supported, point A is defined for a common reference point for RB grids. For NR Uu DL BWP, ‘point A’ is indicated by a frequency offset in RMSI, which is the offset between point A and the lowest subcarrier of the lowest resource block overlapping with the SS/PBCH block used by the UE for initial cell selection; and for NR Uu UL BWP, ‘point A’ is indicated by an ARFCN. Furthermore, common RB indexing is used to indicate the RB index under each subcarrier spacing, where the center of subcarrier 0 of common RB 0 for a certain subcarrier spacing coincides with ‘point A’. And then, BWP is configured through RIV based on common RB indexing.
Considering NR V2X, sidelink BWP should be (pre)-configured at a carrier for out-of-coverage UEs, RRC-IDLE UEs, and RRC-CONNECTED UEs. Furthermore, when a UE performs as a synchronization source, the information of sidelink BWP should be included in sidelink MIB, similarly as sidelink bandwidth including in sidelink MIB in LTE V2X. 
Therefore, in NR V2X, it requires to study how to set the reference point for sidelink BWP and how to indicate sidelink BWP in sidelink MIB. 
In the following, we consider two options for setting and indicating sidelink BWP:
[bookmark: OLE_LINK1]Option 1: A common reference point is used for sidelink BWP at a carrier for out-of-coverage UEs, RRC-IDLE UEs and RRC-CONNECTED UEs. 
In option 1, a reference point can be expressed as in ARFCN. For out-of-coverage UEs, a reference point can be preconfigured, while for RRC-IDLE and RRC-CONNECTED UEs, reference point for sidelink BWP can be indicated by RMSI. By using the reference point, sidelink BWP can be (pre-)configured.
Furthermore, when passing sidelink BWP in sidelink MIB, a RIV of starting common RB indexing and length for sidelink BWP can be included. When a UE receives sidelink MIB, it is able to identify the frequency location of sidelink BWP by referring to the common reference point. This provides flexibility to indicate different frequency locations of sidelink BWP with limited number of bits in MIB. 
Note that, for NR Uu, point A for DL BWP or UL BWP is configured per cell, which means that different cells may have different point A. Therefore, option 1 may have sidelink BWP and UL BWP using different reference points at a certain cell. Considering sidelink can share resources with uplink in FDM manner, option 1 may raise a little bit complexity as two reference points should be considered when performs uplink and sidelink transmissions in a bandwidth. 
[bookmark: OLE_LINK2][bookmark: OLE_LINK3]Option 2: The same reference point as uplink BWP is used for sidelink BWP at a carrier for RRC-IDLE UEs and RRC-CONNECTED UEs, while a predefined reference point or BWP starting frequency position is used for out-of-coverage UEs. 
In option 2, for RRC-IDLE UEs and RRC-CONNECTED UEs, sidelink BWP use the same reference point as uplink BWP, and thus, no reference point for sidelink BWP needs to be indicated by RMSI. Sidelink BWP can be configured by using UL point A for RRC-CONNECTED and RRC-IDLE UEs, while BWP can be preconfigured by using a predefined reference point or using absolute frequency location for out-of-coverage UEs.
Furthermore, when passing sidelink BWP in sidelink MIB, it may not be possible to indicate the reference point, as quite a few bits in MIB may be required. Therefore, the indication scheme for initial DL BWP can be adopted, namely both an offset and BWP length for sidelink BWP can be included, where the offset represents the frequency gap between the SL BWP starting frequency position and the lowest subcarrier of the lowest resource block overlapping with the sidelink SS/PBCH block. In this case, possible combinations of offset and BWP length should be defined.
Proposal 2: The following two options for setting and indicating sidelink BWP in NR V2X should be studied:
· Option 1: A common reference point is used for sidelink BWP at a carrier for out-of-coverage UEs, RRC-IDLE UEs and RRC-CONNECTED UEs. 
· Option 2: The same reference point as uplink BWP is used for sidelink BWP at a carrier for RRC-IDLE UEs and RRC-CONNECTED UEs, while a predefined reference point or BWP starting frequency position is used for out-of-coverage UEs. 
Resource pool 
It has been agreed that multiple resource pools can be configured to a single UE. In order to bring more flexibility in the configuration of resource pool, a time domain granularity and a frequency granularity can be defined for each resource pool. The following agreements were achieved in RAN1 Ad-hoc 1901 meeting.
Agreements:
· For time domain resources of a resource pool for PSSCH, 
· Support the case where the resource pool consists of non-contiguous time resources
· FFS details including granularity
· For frequency domain resources of a resource pool for PSSCH, 
· Down select following options:
· Option 1: The resource pool always consists of contiguous PRBs
· Option 2: The resource pool can consist of non-contiguous PRBs
It is well known that one “subframe” and one “subchannel” are basic time and frequency (T-F) granularities in LTE V2X. Different from LTE V2X, in order to support different latency requirements and traffic types, multiple time domain granularities should be supported in NR V2X. Different resource pools can have different time domain granularities, such as one “slot”, or several “slots”, or several “symbols”. For example, the time domain granularity defined for a resource pool of a V2X UE is 4 symbols in 15 kHz, and the time domain granularity defined for another resource pool of the V2X UE is 1 slot in 30 kHz.
For the frequency domain granularity, it is better to reuse the concept of subchannel in resource pool configuration. At least the size and number of subchannel can be configured for PSSCH resource pool, since the subchannel based resource allocation has been agreed to be supported for PSSCH. Depending on the structure design of PSCCH and PSFCH, the frequency domain granularity of a subchannel may apply to PSCCH and PSFCH. Likewise, different resource pools can have different frequency domain granularities. For example, the subchannel defined for a resource pool of a V2X UE is 5 RBs, and the subchannel defined for another resource pool of the V2X UE is 20 RBs.
Proposal 3: Support multiple time domain and frequency domain granularities of resource pools. 
Regarding to frequency domain resources of a resource pool for PSSCH, for Option 2 “The resource pool can consist of non-contiguous PRBs”, we identify some use cases: 1) SL BWP may be interrupted by an UL BWP, so that the intended sidelink frequency resources of a UE to be occupied by uplink transmission, thus, it is more flexible to allow to configure the UE’s resource pool as non-contiguous in frequency; 2) the resource pool can be non-contiguous in frequency to avoid SL-SSB to reduce rate matching complexity. Note that the frequency location for SL-SSB is (pre-) configured. If non-contiguous frequency resources are supported, how to indicate the frequency domain resources of the resource pool should be further studied. 
Proposal 4: Support the resource pool consisting of non-contiguous PRBs.
Sidelink slot structure
It has been agreed that NR Uu can assign NR sidelink resources for shared carrier between Uu and NR sidelink. In LTE V2X, only UL subframes can be used for sidelink transmission. In NR Uu, a slot format includes downlink symbols, uplink symbols, and flexible symbols. This kind of flexible slot design makes the situation of NR V2X sidelink slot structure more complicated. 
At least UL resources can be used for NR V2X sidelink transmission. The main issue is whether NR Uu “flexible” resources can be used for sidelink transmission. If “flexible” slots/symbols are not supported for use of NR V2X sidelink, the available number of sidelink slots/symbols will be limited, especially when NR Uu “DL-flexible-UL” pattern contains many “flexible” symbols, leading to an increased latency of NR V2X services. On the other hand, it is not desirable to reduce the number of “flexible” symbols in Uu to improve sidelink performance, since it will impose strict constraints on NR Uu scheduling and deteriorate performance of Uu link. Consequently, support of “flexible” slots/symbols is beneficial. 
Note that usage of “flexible” symbols for NR V2X sidelink transmission takes risks of being overridden by dynamic SFI and suffers from half-duplex constraints. Thus, we suggest that NR V2X slot structure is based on cell specific DL/UL assignment semi-statically configured by RMSI. Moreover, if dynamic SFI is configured in NR Uu link, a similar mechanism can be studied in NR V2X sidelink. 
Based on the above analysis, we have the following proposal.
Proposal 5: For shared licensed carrier between Uu and NR sidelink, support using both Uu “UL” and “flexible” resources for NR V2X sidelink transmission. 
PSCCH/PSSCH/PSFCH multiplexing
In previous meetings, the following agreements and working assumptions have been achieved regarding to PSCCH/PSSCH multiplexing. 
RAN1 #94
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: ]

RAN1 #94b
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
RAN1 #95
Working assumption: 
· Regarding PSCCH / PSSCH multiplexing, at least option 3 is supported for CP-OFDM.
· RAN1 assumes that transient period is not needed between symbols containing PSCCH and symbols not containing PSCCH in the supported design of option 3.
· FFS how to determine the starting symbol of PSCCH and the associated PSSCH
· FFS for other options. e.g. whether some of them are supported to increase PSCCH coverage.
In option 1A, the frequency resources for PSSCH are aligned with those of the associated PSCCH. If PSSCH frequency size is flexible, PSCCH may have any possible frequency size, hence, the PSCCH blind decoding complexity will be increased. For UE autonomous resource selection mode, sensing complexity will be increased accordingly. If PSSCH frequency size is fixed, the PSCCH blind decoding complexity can be stable, but scheduling flexibility will be lost since fixed PSCCH frequency size requires increased time domain resources in case of variable traffic size. Thus, option 1A should be excluded or act as a special case of option 3.
[bookmark: OLE_LINK6][bookmark: OLE_LINK9]In option 1B, it says that “PSCCH and the associated PSSCH are transmitted using non-overlapping time resources”. Our understanding is that it is allowed to have transmission of PSCCH and PSSCH in different transmission time interval (TTI) (e.g. subframes/slots/subslots). In other words, if K0 is defined as the timing between PSCCH and PSSCH, it is allowed to have K0 > 0. However, PSCCH and PSSCH in different TTI will cause increased time delay. Thus, option 1B can be supported only when PSCCH and PSSCH in the same TTI. 
[bookmark: OLE_LINK7][bookmark: OLE_LINK8]For option 2, the main concern is the transmission delay may be larger than that of other options because PSSCH decoding cannot start until PSCCH has been successfully decoded. If finer time domain granularity is supported in NR V2X than LTE V2X, then option 2 may be considered. In a same numerology, option 2 may get the same transmission delay as the other options, if finer time domain granularity is adopted. However, supporting both option 2 and other options may lead to very complex design of V2X terminal and chipset. 
In option 3, it says that “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.” Figure 3 gives several illustrations of option 3. Literally, it seems that besides Figure 3a), Figure 3b)/c)/d) are also allowed. 
[image: ]
[bookmark: _Ref534882962]Figure 3. Illustrations of option 3. 
Taking a closer look at Figure 3, there are several confusions needs to be clarified.
1) Whether it is allowed to have PSSCH starting before the scheduling PSCCH? 
In NR cellular, it is possible that PDCCH starts later than its associated PDSCH for PDSCH mapping type A. Likewise, it is straightforward to allow to have PSSCH starting before the scheduling PSCCH in NR V2X, shown in Figure 3c). 
2) Whether the frequency resources of PSCCH have to be a subset of the associated PSSCH frequency resources? 
In LTE V2X, PSCCH and its associated PSSCH are FDM-ed. In NR V2X, for PSCCH/PSSCH multiplexing option 3, if it is supported that the frequency resources of PSCCH does not have to be a subset of the associated PSSCH frequency resources, shown in Figure 3d), the benefits needs to be identified firstly. 
3) Whether the frequency resources of PSCCH/PSSCH have to be continuous? 
If non-continuous frequency domain resource allocation is allowed, it may not be friendly for sensing and resource selection because of the inevitable increase in computational complexity for SCI decoding. Figure 4 shows an example of non-continuous frequency resources of PSSCH, where C1 and D1 are PSCCH and PSSCH from UE #1 respectively while C2 and D2 are PSCCH and PSSCH from UE #2 respectively. 
[image: ]
[bookmark: _Ref534883037]Figure 4. Example of non-continuous frequency resource of PSSCH.
Based on the above analysis, we have the following proposal. 
Proposal 6: Regarding to PSCCH / PSSCH multiplexing, 
· Not support option 1A and option 2.
· Option 1B can be supported only when PSCCH and PSSCH in the same TTI. 
· Support option 3 with some clarifications.
PSFCH multiplexed with PSCCH/PSSCH
The last few symbols within a sidelink slot could be reserved for PSFCH transmission. However, PSFCH transmission is not likely to occur in every slot depending on the existence of its related PSSCH. Thus, it is a natural choice to allow the PSCCH/PSSCH transmission to occupy the spare PSFCH resources. With this assumption, we think it is favorable to adopt a flexible scheme enabling both TDM-ed and FDM-ed multiplexing between PSFCH and PSCCH/PSSCH. Though some specification effort is expected at least for power control part, the benefit is also obvious. More resources could be used for sidelink transmission, and the efficiency of resource utilization will be enhanced. 
Proposal 7: PSFCH can be TDM-ed and/or FDM-ed with PSCCH/PSSCH.
PSCCH structure 
In the design of PSCCH, one key issue is blind decoding. If a UE has no priori information to help PSSCH detection, the UE will have to perform decoding blindly. To reduce PSCCH blind decoding complexity,  PSCCH should be designed carefully. 
Here, we give some potential PSCCH designs.
2.4.1 Fixed PSCCH 
In LTE V2X, only one SCI format (SCI format 1) is defined and SCI format 1 is transmitted in two physical resource blocks (RBs) in each subframe where the corresponding PSSCH is transmitted. For receiving PSCCH, a UE decodes a limited number of PSCCH candidates in the PSCCH resource pool based on the UE capability. The main point is that the PSCCH position as well as resource size is fixed.
Likewise, in NR V2X, a similar design can be adopted, such as fixed PSCCH position, and/or determined PSCCH resource size. Considering that PSCCH/PSSCH multiplexing option 3 has been supported as a working assumption, which is different from the FDM manner between PSCCH and PSSCH in LTE V2X, some modifications are needed. 
At RAN1 AH1901 meeting, subchannel has been supported as frequency granularity for PSSCH resource allocation. As for time granularity, it is still under discussion. However, no matter how time granularity is configured, the resource granularity for PSSCH resource allocation in a resource pool is fixed once frequency and time granularity are configured by higher layer. Therefore, the simplest idea is that a PSCCH candidate can only occupy certain resources within a granularity of PSSCH resource. 
Figure 5 gives an example. In resource pool #1, a PSSCH is transmitted in 2 granularity resources (time granularity is one “slot” and frequency granularity is one “subchannel”), the scheduled PSCCH locates in one of the 2 granularity resources. In resource pool #2, a PSSCH is transmitted in 4 granularity resources (time granularity is several “symbols” and frequency granularity is one “subchannel”), the scheduled PSCCH locates in one of the 4 granularity resources. 


Figure 5. PSCCH candidate locates on one of the granularity resource containing the associated PSSCH.
[bookmark: _GoBack]On the other hand, determined PSCCH resource size can be considered in PSCCH design. Because it is almost definite that multiple SCI formats are to be supported, one issue is how different SCI formats use the determined PSCCH resource size. Obviously, alignment of SCI payload size of each SCI format is not a good choice. One method is specifying a PSCCH resource size for each SCI format. Notice that if a UE needs to decode multiple SCI formats at a same time, the UE has to blind decode all the possible PSCCH resource sizes. This is similar as in NR Uu where UE blind decodes PDCCH according to the DCI formats and aggregation levels (AL) configured by higher layer. In this method, the determined PSCCH resource size can be predefined for each SCI format, or configured by higher layer.
2.4.2 Sequence indication 
To support different traffic types, more than one SCI format can be defined in NR V2X. Multiple SCI formats with different SCI sizes will results in more blind decodes than in LTE V2X. To further alleviate blind decoding complexity, and to reduce resource collision in UE autonomous resource selection mode, some priori information (e.g. sequence indication) can be considered to help decode PSCCH. 
Figure 6 gives one example to illustrate the design of sequence indication. Four sequences (labeled 0 to 3) are transmitted in the first symbol to indicate the location of PSCCH. There are preconfigured association between the sequences and PSCCH locations. Different sequences correspond to different PSCCH locations (represented in yellow, red, purple and black). The sequences can be differentiated by comb structure, OCC, cyclic shift, etc. Upon detecting the sequence, a UE knows there exists PSCCH(s) at the corresponding location. 

 
[bookmark: _Ref534882829]Figure 6. Sequence indication 
Based on the above analysis, we have the following proposal.
Proposal 8: For PSCCH design, several aspects can be considered:
· Fixed PSCCH (fixed position, and/or determined resource size).
· Sequence indication.
PSFCH structure 
As analyzed in Section 2.4, PSFCH can be TDM-ed and/or FDM-ed with PSCCH/PSSCH. If PSFCH is placed at the end of a slot and TDM-ed with PSCCH/PSSCH, both short and long PSFCH can be supported depending on the actual number of symbols occupied by the PSFCH. If PSFCH uses all OFDM symbols of a slot and FDM-ed with PSCCH/PSSCH, only long PSFCH is possible. 
In general, the PSFCH structure has the following two alternatives: 
Alt 1) take the same structure as PSCCH. 
Alt 2) reuse NR PUCCH structure. 
If PSFCH takes the same structure as PSCCH, it means that PSFCH can use fixed structure (i.e., fixed number of RBs and symbols ) or control resource set (CORESET)-like design. However, it is not preferred for PSFCH to take CORESET-like design, because blind decoding is troublesome for PSFCH. For fixed structure, it is more suitable for fixed SFCI payload size, imposing restrictions on the SFCI content. Also, in NR PUCCH design, the fixed structure has already been supported, for example, PUCCH format 0 always occupy 1 RB and 1 or 2 OFDM symbols. Thus, we propose to reuse the NR PUCCH structure to some extent. 
Proposal 9: For PSFCH structure, reuse NR PUCCH structure to some extent. 
Discovery channel
For unicast and groupcast communication in NR sidelink, discovery is required for a UE to find other UEs in proximity for setting up communication link. Therefore, essential information, i.e., UE identity, service indicator, etc. should be included in discovery message. Furthermore, a dedicated message for discovery purpose is preferred, which simplifies the specification effort and has no restriction on other messages’ design.
Generally, the discovery message could be carried by the existed NR sidelink channels PSCCH, PSSCH, and PSFCH, or a newly designed sidelink discovery channel. For the former option, both the channel structures and the resource configurations of the existed NR sidelink channels can be reused for discovery, while only requires designing some new format of PSCCH, or PSFCH for indicating discovery. For the latter option, if a sidelink discovery channel is newly designed, both the channel structure and the resource configuration should be designed. Furthermore, how to multiplex the sidelink discovery channel with the existed NR sidelink channels PSCCH, PSSCH, and PSFCH should also be considered, which may cause high design complexity.
Proposal 10: Support using the existed NR sidelink channels for discovery.
Conclusions
The following conclusions are proposed:
Proposal 1: In the same carrier case, for RRC-CONNECTED and RRC-IDLE V2X UE, for the relation of the SL BWP and UL BWP, the following two alternatives should be further studied: 
· Alternative 1 No Switching delay exists between the SL BWP and UL active BWP switching.
· Alternative 2 Switching delay exists between the SL BWP and UL active BWP switching.
Proposal 2: The following two options for setting and indicating sidelink BWP in NR V2X should be studied:
· Option 1: A common reference point is used for sidelink BWP at a carrier for out-of-coverage UEs, RRC-IDLE UEs and RRC-CONNECTED UEs. 
· Option 2: The same reference point as uplink BWP is used for sidelink BWP at a carrier for RRC-IDLE UEs and RRC-CONNECTED UEs, while a predefined reference point or BWP starting frequency position is used for out-of-coverage UEs. 
Proposal 3: Support multiple time domain and frequency domain granularities of resource pools. 
Proposal 4: Support the resource pool consisting of non-contiguous PRBs.
Proposal 5: For shared licensed carrier between Uu and NR sidelink, support using both Uu “UL” and “flexible” resources for NR V2X sidelink transmission. 
Proposal 6: Regarding to PSCCH / PSSCH multiplexing, 
· Not support option 1A and option 2.
· Option 1B can be supported only when PSCCH and PSSCH in the same TTI. 
· Support option 3 with some clarifications.
Proposal 7: PSFCH can be TDM-ed and/or FDM-ed with PSCCH/PSSCH.
Proposal 8: For PSCCH design, several aspects can be considered:
· Fixed PSCCH (fixed position, and/or determined resource size).
· Sequence indication.
Proposal 9: For PSFCH structure, reuse NR PUCCH structure to some extent.
Proposal 10: Support using the existed NR sidelink channels for discovery.
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