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[bookmark: _Ref477948028]Introduction
In this contribution, we provide our views on the remaining issues of the physical channel structure based on the agreements and the feature lead summary in the previous meetings.
Discussions on Remaining Issues
Issue 1. Resource Pool/BWP
A. Whether a resource pool consists of contiguous PRBs or not. Configuration and granularity
There are two options as below (as agreed in RAN1#AH1901).
-	Option 1. The resource pool always consists of contiguous PRBs. 
-	Option 2. The resource pool can consist of non-contiguous PRBs. 
Option 1 is preferred since Option 2 will lead to the unnecessary complexity on the specification with almost same functions as Option 1. Additionally, it should be noted that the following agreements have been made:
	Agreements:
· Transmission of PSSCH is mapped onto contiguous PRBs only


So even if the resource pool consists of non-contiguous PRBs, UE can’t use the multiple clusters of the PRBs for transmission. It means the non-contiguous PRB configuration in a resource pool can be implemented by the multiple resource pools with the contiguous PRB configurations.
[bookmark: _Ref21448065]Proposal 1: Only support Option 1, i.e., the resource pool always consists of contiguous PRBs.
B. Time-domain granularity of resource pool configuration
So far, there are two options on the granularity for indication of RP configuration:
- Option 1: Slot level only 
- Option 2: Slot level + symbol level 
On the other hand, it should be noted that S-SSB/SIB may also need to indicate the available SL resources for the cases of the shared carrier (sharing with uu interface) and the dedicated (with potential time resources restriction). So it is preferred that S-SSB/SIB can firstly indicate the total available SL resources in the slot level and then the symbol level for the partial/mixed SL slot. Furthermore, the resource pool configuration can be indicated only in the slot level by a slot-level bitmap.
For example, the slot level indication can be a bitmap with 2 bits corresponding to 1 slot within a period. Value X (X >0) indicates that the corresponding slot is available for SL usage. The different X values (X>1) may indicate the different slot type, i.e., the different set of symbols within a slot, available for SL usage. For example, X=1 (i.e., “01”) means all symbols in the corresponding slot are available for SL usage. X=2 (i.e., “10”) means a set of symbols (e.g., symbol 2~11) in the corresponding slot are available for SL usage. 
[bookmark: _Ref21448067]Proposal 2: Slot-level + symbol-level granularities are used to (pre-)configure the total available SL resources via S-SSB/SIB. The time-domain indication per resource pool can further indicate which sets of SL slots are assigned for the resource pool.
C. When SL BWP and Uu BWP are in the same carrier, which symbols are used for sidelink resource pool
-	For available symbol for SL, are SL symbols available in UL or UL+F symbols?
In principle, the symbols used for SL should be (pre-)configured instead of dynamic indication. Moreover, it may not be necessary to indicate whether it is UL or flexible symbols. Instead, SIB/S-SSB can just indicate the available symbols for SL usage regardless of the UL/F symbol information.
[bookmark: _Ref21448069]Proposal 3: The information about available SL symbols instead of UL/F symbols should be (pre-)configured for UEs.
D. BWP switching between SL BWP and Uu BWP
In RAN1 #1901 meeting, some agreements for SL BWP design are approved as follow. 
	· Configuration for SL BWP is separated from Uu BWP configuration signalling.
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.
· FFS the time scale
· FFS relation to DL BWP including initial Uu BWP
· FFS relation in terms of frequency location and bandwidth


It means there is no SL BWP switching when V2X-UE is out-of-coverage on the V2X sidelink carrier. It can be FFS for the case of in-coverage operation.
[bookmark: _Ref15657564]Observation 1: No SL BWP switching when Sidelink UE is out of coverage.
In RAN4 #88 meeting agreement [1] for BWP switching delay, there are several components as follow.
· DCI parsing/RRC reconfiguration
· RF parameter calculating and loading
· BB parameter calculating and loading
· Apply the new parameters
[image: ]
Figure 1. BWP switching delay time partition
DCI parsing/RRC reconfiguration
From legacy LTE agreement [2], the Uu-SL switching do not need to happen immediately after UE receiving DCI command, but at least 4 slots later than DCI command. It means DCI parsing time should not be considered in V2X BWP switching.
	TS 36.213




If the UE receives in subframe n DCI format 5A with the CRC scrambled by the SL-V-RNTI, one transmission of PSCCH is in the PSCCH resource  (described in Subclause 14.2.4) in the first subframe that is included in  and that starts not earlier than .  is the value indicated by "Lowest index of the sub-channel allocation to the initial transmission" associated with the configured sidelink grant (described in [8]),  is determined by Subclause 14.1.5, the value m is indicated by 'SL index' field in the corresponding DCI format 5A according to Table 14.2.1-1 if this field is present and m=0 otherwise,  is the start of the downlink subframe carrying the DCI, and  and  are described in [3].


[bookmark: _Ref15656409]Observation 2: UE doesn’t need to switch to SL immediately after receiving SL DCI command in LTE. 
[bookmark: _Ref15656445]Proposal 4: SL BWP switching time should not include DCI parsing time.
RF parameter calculating and loading
In NR BWP switching, another major factor is the RF/BB parameter calculating and loading. In NR, the BWPs could have different SCS, center frequency, and bandwidth. All these factor’s change will impact the RF calculating, loading and switching time. Based on RAN4’s agreement in NR, the RF switching time would be about 200us if the center frequency of BWPs is different while the RF switching time would be about 20us if the center frequency of BWPs is the same. Thus, there is no benefit to permit SL BWP switching to Uu BWP with different center frequency in V2X. It suggests SL BWP should use the same center frequency and SCS with at least one of DL/UL BWP to speed up the BWP switching between SL and Uu. 
[bookmark: _Ref15656449]Proposal 5: SL BWP should use the same center frequency and SCS as the Uu BWP to fasten SL BWP switching.
BB parameter calculating and loading
On the other side, the reason why BB parameter calculating and loading will also take much time in NR is that UE may have to prepare for changing/setting hundreds of parameters when switching between DL BWP1 and DL BWP2. However, BWP switching between DL BWP and UL BWP could be faster because DL BWP and UL BWP parameters without any change can be stored in one Rx-Tx pair and switching between them will not impact each other. Similarly, SL BWP could be stored independently with Uu BWP parameters and switching between Uu BWP and SL BWP has no impact with Uu DL-UL parameters supposing there is no change on uu BWP parameters and SL BWP parameters themselves during switching.
[bookmark: _Ref15656456]Proposal 6: SL BWP switching time should not include BB parameter calculating and loading time because SL BWP parameters are independently with Uu BWP parameters.
Apply the new parameters
SL BWP RF switching time could follow agreed RAN4 NR RF switching time[3] as follow.
	Scenarios
	RF switching time(us)

	FR1
	13

	Co-exist with TDD LTE in FR1
	20

	FR2
	7



[bookmark: _Ref15656459]Proposal 7: SL BWP RF switching time should be 20us when SL BWP has the same center frequency with Uplink BWP.
Uu BWP- SL BWP – Uu BWP BWP switching pair
There are two basic scenarios for SL BWP switching to Uu BWP after Uu BWP1 switching to SL BWP:
· SL BWP switching to a new Uu BWP2
· SL BWP switching back to Uu BWP1 
BWP switching from BWP1 to BWP2 will spend at least 3 slots(refer on RAN4’s spec TS38.133) in NR because of parameters changing between BWP1 and BWP2. Thus, the BWP switching time from SL BWP to Uu BWP2 is much longer than Uu BWP1 to SL BWP because UE needs to prepare lots of baseband parameters changing between Uu BWP2 and Uu BWP1 in figure 1(a). It’s not reasonable to insert SL BWP in Uu BWP switching procedure, and also it’s not reasonable to borrow SL BWP to finish Uu BWP switching. The reasonable V2X BWP switching procedure is that switching Uu BWP to SL BWP when UE needs to execute SL service and switching back to the same Uu BWP after finishing SL service shown in figure 1(b). 


Figure 2. Uu BWP – SL BWP switching pair
[bookmark: _Ref15656462]Proposal 8: Once Uu BWP switching to SL BWP happens, only permit SL BWP switch back to the same Uu BWP.
The SL BWP switching could be divided in the following categories based on the discussion above. 
· Case 1: DL BWP -> SL BWP
· Case 2: UL BWP -> SL BWP
· Case 3: SL BWP -> DL BWP
· Case 4: SL BWP -> UL BWP
In the Figure 3 below, SL has TA/2 advance to align with BS timing following the LTE design[2]. 
[bookmark: _Ref15656412]Observation 3: UE SL timing has TA/2 advance in LTE to guarantee the last symbol in SL can cover the UL timing advance. 
Typical GP will be 2 symbols to cover 2 times BS-UE distance(TA/2) plus RF switching time (TAoffset), and 1 symbol time equals TA/2 plus TAoffset. It means DL slot with TA/2 delay and RF switching (TAoffset) will only overlap with SL within the 1st symbol in SL. Owing to UE SL 1st symbol is used to AGC retuning, it’s no impact to SL in the Figure 3 below. At the same time, UE UL signal will have TA advance to UE DL signal so that it’s also no impact when UE switch UL BWP to SL BWP. 
[bookmark: _Ref15656415]Observation 4: There is no impact for Uu DL/UL BWP switching to SL BWP because DL slot TA/2 delay plus RF switching time can cover in SL first symbol.
It’s also no impact when SL BWP switch to DL BWP because UE DL slot has TA/2 delay than BS DL slot and the last symbol plus TA/2 of SL can enough cover the RF switching from SL to DL.
[bookmark: _Ref15656419]Observation 5: There is no impact for SL BWP switching to Uu DL BWP because RF switching time can cover in SL last symbol.
[image: ]
[bookmark: _Ref15649816]Figure 3. (DL, SL, UL) BWP switching timing
Now coming to SL BWP switching to Uu UL BWP, this case could be different with legacy LTE V2X because numerology has been introduced in NR V2X. From the Figure 3 below, the last symbol for SL should cover RF switching time from SL to UL and Uu UL TA advance which equals TAoffset plus TA/2. Owing to the last symbol time changing for different numerology, the permitted BS coverage will be limited by SL symbol length. In legacy LTE, the permitted coverage will be about 9.4km, but in NR the 1symbol GP in SL for coverage would be a problem because of smaller symbol length in SCS=30KHz ,60KHz and 120KHz(in the Table 1 below). If we want to the similar coverage of LTE V2X in NR FR1 and feasibility network deployment in FR2, the GP symbols in sidelink channel structure should be larger than 1 symbol when SL BWP switching to UL BWP. It should be also noted that if the transient period 10us in FR1 and 5us in FR2 is considered, the coverage will further reduced and the required GP symbol number may be also increased.
[bookmark: _Ref15656422]Observation 6: 1 symbol GP in SL is not enough for SL->UL BWP switching for different numerologies. 
[bookmark: _Ref16861635]Proposal 9: RAN1 should send LS to RAN4 to further check the SL-Uu BWP switching time in detail.
In FR1, the number of SL GP symbols needs to be set according to the numerology for achieving the same BS coverage as legacy LTE V2X. The permitted GP symbols in the last of SL slot are shown in the Table 1 below. The GP length will be at most 2 symbols for SCS=30kHz and up to 4 symbols for SCS=60kHz. In FR2, we think 2km is enough for FR2’s BS coverage because the coverage could be much smaller than FR1. The GP for SCS=60, 120kHz will be 2,4 symbols.
Multiple GP symbols will only be used when SL switches to UL in uu. The 1-symbol GP between each SL slots won’t be a problem when UE handle consecutive SL slots’ service. It will be a huge overhead for channel structure design if we always set the GP as 1, 2, 4 symbols for SCS=15, 30, 60kHz in FR1 and 2,4 symbols for SCS=60,120kHz in FR2. A feasible solution is to use 2 bits signalling in DCI/SCI to dynamically indicate sidelink GP symbol number. 

[bookmark: _Ref15655286]Table 1. BS Coverage with SL 1symb GP
	
	SCS(KHz)
	1symb (us)
	BWP switching
(us)
	TAoffset(us)
	Permit TA/2(us)
	Coverage(km)
	GP Symb Num

	LTE
	15
	71.3
	20
	20
	31.3
	9.39
	1

	NR FR1
	15
	71.3
	20
	13
	38.3
	11.49
	1

	
	30
	35.7
	20
	13
	2.7
	0.81
	2

	
	60
	17.8
	20
	13
	-15.2
	-4.56
	3-4

	Coexist with TDD LTE FR1
	15
	71.3
	20
	20
	31.3
	9.39
	1

	
	30
	35.7
	20
	20
	-4.3
	-1.29
	2

	
	60
	17.8
	20
	20
	-22.2
	-6.66
	3-4

	NR FR2
	60
	17.8
	20
	7
	-9.2
	-2.76
	2

	
	120
	8.9
	20
	7
	-18.1
	-5.43
	4



[bookmark: _Ref21448082]Proposal 10: In case of 30/60khz SL SCS, More GP symbols in SL are needed for switching from SL to uu UL due to the insufficient timing advance for uu within one 30/60khz GP symbol.

Issue 2. PSCCH/PSSCH/PSFCH multiplexing within a slot
A. Multiplexing of PSCCH and PSSCH
There was a working assumption on Option 3 for multiplexing of PSCCH and PSSCH. There was no concrete conclusion for Option 1A/1B/2 as shown below:
[image: ]
Figure 4. Illustration for channel multiplexing with option 1A/1B/2/3
For option 1B, one benefit is to support the potential different beam-forming between control and data channels especially for FR2. However, the problem caused by the potential different symbol power but same EPRE power or the same symbol power but the different EPRE power has to be addressed in the Tx side and/or Rx side, which may be complicated. So option 1B could be considered in Rel’17 to address FR2 as the enhanced solution.
For option 2, the benefit is to support the better coverage for the control and data channels, to be comparable with LTE sidelink coverage using the minimum 5 RBs per subcchannel. However, the problem is to have the variable length of the control channel due to the variable length of the SL symbols in a slot. Moreover, it may cause the potential resource partition due to different control channel format/size for option 3 and option 2, which may lead to the poor utilization ration of the resources.
[bookmark: _Ref21448083]Proposal 11: Option 1B can be considered for FR2 in Rel’17 thanks to potential different beam-forming applied for control and data channels separately.
[bookmark: _Ref21448084]Proposal 12: Option 2 is not supported in Rel’16 due to spec complexity caused by the variable control channel length and poor resource utilization caused by resource partition.
B. PSCCH-only transmission within a slot (standalone PSCCH transmission in a slot)
This is related to whether cross-slot scheduling/reservation and CSI report triggering are supported or not. In case of cross-slot scheduling/reservation for the 1st transmission of the aperiodical traffic, the SLS results can be used to check the performance gain. In principle, the standalone PSCCH can be considered if PSCCH can occupy the whole slot to address the AGC issue. The other issue to be addressed is how to do sensing in case of standalone PSCCH, e.g., based on the control channel or data channel? If it is based on the data channel, the gain from the pre-reservation is lost. If it is based on the control channel, how to secure the sensing results based on the control channel is reliable and accurate same as sensing over the data channel.
[bookmark: _Ref21448086]Proposal 13: Whether to support PSCCH-only transmission depends on the solutions to address AGC issue and channel sensing issue.  
C. PSFCH-only transmission within a slot
PSFCH-only transmission within a slot for a UE could be supported. However, there should not be any special design, e.g., slot structure to such transmission. One issue is about GP which should be located ahead of PSFCH symbols regardless of whether it is PSFCH-only transmission or not.
[bookmark: _Ref21448087]Proposal 14: GP symbol ahead of PSFCH symbols is needed regardless of whether it is PSFCH-only transmission or not. 
Issue 3. PSCCH design
A. Number of symbols/PRBs for PSCCH (1st SCI and 2nd SCI)
How many symbols/PRBs are used for PSCCH should be discussed. in NR uu, to facilitate the channel estimation of the data channel, the control channel lasting more than 3 symbols are not preferred due to potential interruption of the data channel DMRS. In case of Option 3 multiplexing between control (1st SCI) and data channel, the control channel, i.e., 1st SCI, should not be up to 3 symbols. In case that FDM between 1st SCI and data channel is supported, the all symbols in a slot can be supported for 1st SCI.
Additionally, in the frequency domain, 1st SCI should be located within one subchannel. However, the 2nd SCI can occupy multiple consecutive subhcannels within the data region, which can be indicated by the 1st SCI. in particulate, 2nd SCI can occupy all subchannels by mapping REs frequency first.
[bookmark: _Ref21448088]Proposal 15: For 1st SCI, it can be up to 3 symbols (single value) in case of Option 3 multiplexing and all symbols in a slot in case Option 2 (FDM) multiplexing is supported. 
[bookmark: _Ref21448089]Proposal 16: For 2nd SCI, there is no need of limitation on the symbol length within a slot in principle. 
[bookmark: _Ref21448090]Proposal 17: The 1st SCI should be located within one sub-channel.
[bookmark: _Ref21448093]Proposal 18: The 2nd SCI occupies all consecutive sub-channels within the data region by mapping REs frequency first. 

B. DMRS for PSCCH
For frequency-domain pattern for PSCCH DMRS, the following options are proposed.
· Opt 1. Reuse Rel-15 NR PDCCH DMRS (every 4 REs) 
· Opt 2. Use PSSCH DMRS for decoding PSCCH 
It is reasonable to support Option 1 by reusing Rel’15 NR PDCCH DMRS pattern in frequency domain. In addition, whether to 
[bookmark: _Ref21448094]Proposal 19: Reuse Rel’15 NR PDCCH DMRS pattern in frequency domain for 1st SCI transmission. 

C. SCI contents
For SCI contents, the following fields should be considered in addition to the list summarized in the feature lead summary.
· QCL indicator in 1st SCI (1 bit): to indicate whether the 1st SCI DMRS are QCL’d with the data DMRS. If they are QCL’ed, 1st SCI DMRSs can be used jointly with data DMRS for channel estimation to improve the performance of 2nd SCI and data.
· The modulation scheme of data MCS can be indicated in 1st SCI, which can be also used to indicate the coding rate of the 2nd SCI implicitly. The remaining MCS information can be indicated in the 2nd SCI. 
· The 2nd SCI size can be indicated/selected from a set of (pre-)configured values. The UE can derive the number of REs for 2nd SCI according to the coding rate implicitly indicated by modulation scheme and 2nd SCI size indicated by2nd SCI indication.
· The subchannel offset between control channel and data channel. The details can be found in Section D of issue 4 about multiplexing between PSCCH and PSSCH.

[bookmark: _Ref21448095]Proposal 20: For SCI contents in 1st SCI, 1 bit QCL indicator in 1st SCI can indicate whether 1st SCI DMRS is QCL’d with data DMRS to improve 2nd SCI/Data channel estimation performance by using 1st SCI DMRS jointly.
[bookmark: _Ref21448096]Proposal 21: For SCI contents in 1st SCI, the data modulation scheme can be carried to indicate implicitly the coding rate of 1st SCI.
Proposal 17: For SCI contents in 1st SCI, the 2nd SCI size can be indicated from a set of (pre-)configured values.

Issue 4. PSSCH design
A. Frequency-domain DMRS pattern for PSSCH
For NR data channel, there are type 1 and type 2 configuration for DMRS patterns. Considering the similarity of the downlink/uplink and sidelink, reusing DMRS pattern type 1 (comb-type) for PSSCH will be more reasonable in frequency domain. In case of supporting both type 1 and type 2 configurations, it is difficult to know how to apply the proper one and get the information about the delay spread of the channels. To reduce the complexity of the specification and signalling overhead, only Type 1 is sufficient to support all scenarios.
[bookmark: _Ref21448097]Proposal 22: For DMRS pattern in frequency domain, only NR DMRS pattern Type 1 configuration is supported for NR V2X. 
B. Number of TB per PSSCH
In RAN1#96bis, the working assumption was made only to use 1 TB per PSSCH. It was also considered that only up to 2 layers can be used for PSSCH. So it is preferred to confirm the working assumption and consider more TBs per PSSCH in the future release.
[bookmark: _Ref21448098]Proposal 23: Confirm the working assumption to support 1 TB per PSSCH.

C. Maximum modulation order supported
Since 256QAM has been supported in uu link, it may be beneficial to support 256QAM at least for unicast transmission. Similarly, How to inform Rx UE the usage of 64QAM or 256QAM MCS table may need to be considered. 
[bookmark: _Ref21448099]Proposal 24: 256QAM can be supported at least for unicast communication. FFS on how to indicate the 64QAM or 256QAM MCS table to be used.

D. Multiplexing of PSCCH and PSSCH
In LTE V2X, no matter a PSCCH and the associated PSSCH are adjacent or non-adjacent, there is a one-to-one mapping between the starting RB of the PSCCH and the starting RB of the PSSCH. As an example, for the adjacent case, if a PSSCH uses Subchannels , where  is the number of used subchannels, then the corresponding PSCCH is located in Subchannel . An advantage of zero offset is that no additional signaling is required to indicate the starting subchannel of PSSCH.
For the advanced use cases supported in NR V2X, it is likely that a UE uses a large number of subchannels in a slot. Then, the LTE V2X design has the following two drawbacks: First, PSCCH collisions occur frequently because most PSCCHs are sent in subchannels with small indices. Second, when two PSSCHs use the same set of subchannels, the corresponding PSCCHs must collide. 
Unless equipped with an advanced receiver with interference cancellation capability, it is challenging to decode two PSSCHs at the same location. Lower PSCCH collision probability is beneficial since 1) PSSCH using low MCS may survive a collision with other PSSCHs; and 2) combining of multiple HARQ transmissions is impossible without successful SCI decoding. To improve the SCI decoding performance without using high-complexity receivers, it is desirable that there is some flexibility between the located subchannel of a PSCCH and the starting subchannel of the associated PSSCH. 
As shown in Figure 5 and Figure 6, there is a clear performance gain for the random offset to avoid control channel collision with the same data channel locations. It can be up to 2.0% gain for highway scenario and 2.5% gain for urban scenario
	[image: ]
[bookmark: _Ref21449611]Figure 5. performance with random offset vs. fixed offset for highway scenario

	[image: ]
[bookmark: _Ref21449613]Figure 6. performance with random offset vs. fixed offset for urban scenario




[bookmark: _Ref21449759]Proposal 25:  Support a random subchannel offset between a PSCCH and the associated PSSCH to avoid control channel collision. FFS how to decide the offset and how to convey the offset from Tx UE to Rx UE.
Furthermore, as depicted in Fig. 13, a margin in subchannel/RB can be introduced to protect PSCCH from in-band emission, which becomes non-negligible if the RBs of a distant UE are interfered by near UEs. 
[bookmark: _Ref15656999]Proposal 26: A margin in subchannel/RB to reduce the effect of in-band emission on PSCCH can be FFS.


Figure 7. Margin for PSCCH to tackle in-band emission.
Issue 5. PSFCH design
A. Short/Long PSFCH format(s)
In RAN1#97, RAN1 made an agreement regarding PSFCH format. There are following FFS issues:
· Number of PRBs for PSFCH format 0
· Number of HARQ-ACK bits for PSFCH format 0
· X-symbol PSFCH format with a repetition of the one-symbol PSFCH format (not including AGC training period). E.g., X=2
· A PSFCH format based on PUCCH format 2
· A PSFCH format spanning all available symbols for sidelink in a slot
For PSFCH format 0, 1 RB resource and 1 bits information would be enough. Whether to support repetition, PUCCH format 2 or spanning over all symbols in a slot are related to the coverage issue. Considering PSFCH resources are implicitly mapping within the control/data region, there may not be any PSFCH coverage issue if there is no much problem for the control/data transmission using the larger bandwidth and higher coding rate.
[bookmark: _Ref21448101]Proposal 27: For PSFCH format 0, 1 RB resource and 1 bit information are supported.
[bookmark: _Ref21448102]Proposal 28: FFS on the long PSFCH format/transmission taking into account the coverage of the corresponding control/data channels using the larger bandwidth than PSFCH typically.
Issue 6. Other Reference Signals 
A. Sidelink CSI-RS
There are not many discussions on sidelink CSI-RS design itself. One option is to reuse NR Uu CSI-RS as some companies proposed while other option is to newly design SL CSI-RS. Considering the limited time for Rel’15, it is preferred to reuse NR rel’15 design as the baseline.
[bookmark: _Ref21448103]Proposal 29: Reuse CSI-RS in NR uu to be confined within PSCCH/PSSCH region.
B. Sidelink PT-RS
There are not much detailed discussion of designing PT-RS while there are some companies to propose reusing NR Uu PT-RS design for SL. Considering the limited time for Rel’15, it is preferred to reuse NR rel’15 design as the baseline.
[bookmark: _Ref21448104]Proposal 30: Reuse PT-RS in NR uu to be confined within PSCCH/PSSCH region.
Issue 7. Handling AGC and Tx/Rx switching gap
A. Whether to define preamble/RS/signal for AGC training 
According to the feature lead summary, there are the following options being considered for handling AGC.
-	Opt 1. Define AGC training preamble/RS/signal
-	Opt 2. Use comb-type mapping 
-	Opt 3. Using mapping of PSCCH and PSSCH
-	Opt 4. Leave up to UE implementation
In principle, it is more up to UE implementation. In the different scenario/case, the required design may be different which may complicate the implementation and spec. Some options may implicitly mandate some channel multiplexing and/or RE mapping, which may be risky for the future evolution. So it may be better check RAN4 opinions or just leave up to UE implementation.
[bookmark: _Ref21448106]Proposal 31: Send LS to RAN4 for AGC issue or leave up to UE implementation.
[bookmark: _GoBack]Conclusion
The following summarizes the observations in this contribution:
Observation 1: No SL BWP switching when Sidelink UE is out of coverage.
Observation 2: UE doesn’t need to switch to SL immediately after receiving SL DCI command in LTE.
Observation 3: UE SL timing has TA/2 advance in LTE to guarantee the last symbol in SL can cover the UL timing advance.
Observation 4: There is no impact for Uu DL/UL BWP switching to SL BWP because DL slot TA/2 delay plus RF switching time can cover in SL first symbol.
Observation 5: There is no impact for SL BWP switching to Uu DL BWP because RF switching time can cover in SL last symbol.
Observation 6: 1 symbol GP in SL is not enough for SL->UL BWP switching for different numerologies.
The following proposals are provided for discussion/decision:
Proposal 1: Only support Option 1, i.e., the resource pool always consists of contiguous PRBs.
Proposal 2: Slot-level + symbol-level granularities are used to (pre-)configure the total available SL resources via S-SSB/SIB. The time-domain indication per resource pool can further indicate which sets of SL slots are assigned for the resource pool.
Proposal 3: The information about available SL symbols instead of UL/F symbols should be (pre-)configured for UEs.
Proposal 4: SL BWP switching time should not include DCI parsing time.
Proposal 5: SL BWP should use the same center frequency and SCS as the Uu BWP to fasten SL BWP switching.
Proposal 6: SL BWP switching time should not include BB parameter calculating and loading time because SL BWP parameters are independently with Uu BWP parameters.
Proposal 7: SL BWP RF switching time should be 20us when SL BWP has the same center frequency with Uplink BWP.
Proposal 8: Once Uu BWP switching to SL BWP happens, only permit SL BWP switch back to the same Uu BWP.
Proposal 9: RAN1 should send LS to RAN4 to further check the SL-Uu BWP switching time in detail.
Proposal 10: In case of 30/60khz SL SCS, More GP symbols in SL are needed for switching from SL to uu UL due to the insufficient timing advance for uu within one 30/60khz GP symbol.
Proposal 11: Option 1B can be considered for FR2 in Rel’17 thanks to potential different beam-forming applied for control and data channels separately.
Proposal 12: Option 2 is not supported in Rel’16 due to spec complexity caused by the variable control channel length and poor resource utilization caused by resource partition.
Proposal 13: Whether to support PSCCH-only transmission depends on the solutions to address AGC issue and channel sensing issue.
Proposal 14: GP symbol ahead of PSFCH symbols is needed regardless of whether it is PSFCH-only transmission or not.
Proposal 15: For 1st SCI, it can be up to 3 symbols (single value) in case of Option 3 multiplexing and all symbols in a slot in case Option 2 (FDM) multiplexing is supported.
Proposal 16: For 2nd SCI, there is no need of limitation on the symbol length within a slot in principle.
Proposal 17: The 1st SCI should be located within one sub-channel.
Proposal 18: The 2nd SCI occupies all consecutive sub-channels within the data region by mapping REs frequency first.
Proposal 19: Reuse Rel’15 NR PDCCH DMRS pattern in frequency domain for 1st SCI transmission.
Proposal 20: For SCI contents in 1st SCI, 1 bit QCL indicator in 1st SCI can indicate whether 1st SCI DMRS is QCL’d with data DMRS to improve 2nd SCI/Data channel estimation performance by using 1st SCI DMRS jointly.
Proposal 21: For SCI contents in 1st SCI, the data modulation scheme can be carried to indicate implicitly the coding rate of 1st SCI.
Proposal 22: For DMRS pattern in frequency domain, only NR DMRS pattern Type 1 configuration is supported for NR V2X.
Proposal 23: Confirm the working assumption to support 1 TB per PSSCH.
Proposal 24: 256QAM can be supported at least for unicast communication. FFS on how to indicate the 64QAM or 256QAM MCS table to be used.
Proposal 25:  Support a random subchannel offset between a PSCCH and the associated PSSCH to avoid control channel collision. FFS how to decide the offset and how to convey the offset from Tx UE to Rx UE. 
Proposal 26: A margin in subchannel/RB to reduce the effect of in-band emission on PSCCH can be FFS.
Proposal 27: For PSFCH format 0, 1 RB resource and 1 bit information are supported.
Proposal 28: FFS on the long PSFCH format/transmission taking into account the coverage of the corresponding control/data channels using the larger bandwidth than PSFCH typically.
Proposal 29: Reuse CSI-RS in NR uu to be confined within PSCCH/PSSCH region.
Proposal 30: Reuse PT-RS in NR uu to be confined within PSCCH/PSSCH region.
Proposal 31: Send LS to RAN4 for AGC issue or leave up to UE implementation.
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