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Introduction
In RAN1#100 e-meeting, issues including the TBS determination, resource pool configuration, and determination of PSSCH DMRS pattern were discussed. Regarding the resource pool configuration, the following agreements and working assumptions were made with remaining FFS point [1]:
	Agreements:
For resource pool configuration, slots for a resource pool is (pre-)configured with bitmap, which is applied with periodicity.
Agreements:
For derivation of the set of slots to be included in the resource pool, the baseline is the derivation with bitmap and periodicity based on Subclause 14.1.5 of TS36.213 with the following modifications.
· FFS:  Periodicity and L_bitmap value
· The slot index is relative to slot#0 of the radio frame corresponding to SFN 0 of the serving cell if serving cell timing reference is in use, or DFN 0 otherwise
· The following procedure is used. 
· The set includes all the slots except the following slots:  
· Slots in which SLSS resource is configured, 
· (Working assumption) slots not having at least Y-th, (Y+1)-th, .....,(Y+X-1)-th symbols in a slot semi-statically for UL as indicated in TDD-UL-DL-ConfigCommon, where 
· X is sl-LengthSymbols
· Y is sl-StartSymbol
· (Working assumption)  reserved slots which are determined by the similar steps in Subclause 14.1.5 of TS36.213


In addition, the MCS table determination was discussed in Rel-16 WI, and the following agreements were made with remaining issues left to be further discussed [2]:
	Agreements:
· 256QAM is supported for SL.
· Support of 256QAM by a UE is FFS between mandatory vs. based on UE capability from the Rx perspective 
· Support of 256QAM is based on UE capability from the Tx perspective
· 64QAM is mandatory
Agreements:
· Three MCS tables supported in Rel-15 NR Uu CP-OFDM are also used for SL. 
· Support of the low-spectral efficiency 64QAM MCS table is an optional UE feature in SL as in the Uu link
· For each resource pool, at least one MCS table is (pre)-configured
· FFS whether or not to introduce a case where the MCS table can be overwritten by PC5 RRC or indicated in SCI
· Each resource pool is only configured with one 1st stage SCI PSCCH format


Moreover, the configuration of SL BWP was discussed and the following agreements was made:
	Agreements:
· For Rel-16, (normal CP)
· Support 7, 8, 9,…, 14 symbols in a slot without SL-SSB for SL operation
· Target reusing Uu DM-RS patterns for each of the symbol-length, with modifications as necessary
· No other additional spec impact is expected for supporting 7, 8, …, 13 
· # of DM-RS symbols
· 2, 3, 4
· For a dedicated carrier, only 14-symbol is mandatory
· [bookmark: _Hlk31894764]There is a single (pre-)configured length of SL symbols in a slot without SL-SSB per SL BWP.
· There is a single (pre-)configured starting symbol for SL in a slot without SL-SSB per SL BWP.


In this contribution, we provide our views on the remaining issues of the resource pool configuration, MCS table determination and BWP configuration.
Remaining issues on the resource pool configuration
2.1 Periodicity and L_bitmap
In the RAN1#100e meeting, for the resource pool configuration, companies achieved the consensus that slots for a resource pool is (pre-)configured with bitmap, which is applied with periodicity. However, when discussing the details of how to derive the set of slots to be included in the resource pool, companies shared controversial views on the understanding of the periodicity and bitmap length. One opinion is to reuse the derivation with bitmap and periodicity of LTE V2X, i.e., the periodicity is fixed as 10240 subframes, within which a bitmap (L_bitmap is configured by higher layer) is applied repeatly after excluding unavailable slots to determine the SL slots in a resource pool. Different views are focused on two points:
1) The value of periodicity: Alternatives including 160ms, 20ms, and periodicity provided by TDD-UL-DL-ConfigCommon were proposed by companies;
2) L_bitmap and its relationship with the periodicity: Some companies raised the point to jointly consider the periodicity and L_bitmap;
In LTE, since the TDD configuration is semi-static, a fixed periodicity of 10240ms and a deterministic L_bitmap works. In contrast to LTE, NR Uu can flexibly configure the TDD-UL-DL pattern with different periodicities and number of DL/UL slots/symbols, and can even support the configuration of dual periodicity. Therefore, we believe that the derivation procedure in LTE V2X cannot match the flexibility of the NR Uu TDD configurations.
A straightforward way to solve this issue is to fixed into the periodicity provided by TDD-UL-DL-ConfigCommon, and the L_bitmap is then derived from the periodicity, i.e., L_bitmap is the number of UL slots after excluding the unavailable slots. Then, the SL slots for a resource pool is indicated by the content of the bitmap, which are repeated by the periodicity. Furthermore, considering the UEs without Uu interface, of which the periodicity and L_bitmap is pre-configured, since the patterns configured by TDD-UL-DL-ConfigCommon commonly divide 20ms, it can also be accepted as the periodicity.
Proposal 1: Support the periodicity to be fixed into the periodicity provided by the TDD-UL-DL-ConfigCommon or 20ms.
Proposal 2: L_bitmap is derived from the number of available UL slots within the periodicity provided by TDD-UL-DL-ConfigCommon or 20ms.
2.2 Slots to be excluded
On the slots to be excluded from the resource pool, the following working assumption was made:
	· (Working assumption) slots not having at least Y-th, (Y+1)-th, .....,(Y+X-1)-th symbols in a slot semi-statically for UL as indicated in TDD-UL-DL-ConfigCommon, where 
· X is sl-LengthSymbols
· Y is sl-StartSymbol


The main concern of the above working assumption is how to support the partial coverage scenario, where an in-coverage UE and an out-of-coverage UE (obtaining the TDD pattern by the PSBCH) have the same understanding on the slots for applying the bitmap so that they are able to communicate with each other. 
In our understanding, when a UE is triggered by sidelink communications, it should transmit S-SSB so that the Tx/Rx sides are able to get synchronized for the communication. Meanwhile, in the content of the MIB message, the UE would set the inCoverage filed to TRUE or FALSE according to the synchronization source. Then, considering the above partial coverage case, the Tx/Rx UEs have the knowledge of the coverage type (an in-coverage or out-of-coverage UE) of each other. Since the in-coverage UE knows the TDD indication carried by the PSBCH, it can obtain the available SL slots of an out-of-coverage UE as well, and the communication between them is feasible. Therefore, the in-coverage and out-of-coverage UEs can respectively exclude the unavailable slots indicated in TDD-UL-DL-ConfigCommon and PSBCH, and we propose to update the working assumption as follows.
Proposal 3: Update the following working assumption:
· slots not having at least Y-th, (Y+1)-th, .....,(Y+X-1)-th symbols in a slot semi-statically for UL as indicated in TDD-UL-DL-ConfigCommon or PSBCH, where 
· X is sl-LengthSymbols
· Y is sl-StartSymbol
[bookmark: _Ref31533076]Remaining issues on the MCS table determination
On the support of 256QAM, it was agreed that the support of 256QAM is up to UE capability from the Tx UE perspective, while from the Rx UE side, whether it is mandatory or not is still an open issue.
In our view, it is more reasonable to mandatorily support of 256QAM from the Rx perspective. It was agreed that the three MCS tables supported in Rel-15 NR Uu CP-OFDM are also used for SL, and at least one MCS table is (pre)-configured for each resource pool. Therefore, if the supportive of 256QAM from the Rx perspective is up to UE capability, to avoid the MCS table and modulation order mismatch between the Tx and Rx UEs, extra signalling should be defined to indicate the Rx UE capability of not supporting 256QAM. On the other hand, from the transceiver hardware implementation perspective, the most significant measurement for the power amplifier (PA) is the error vector magnitude (EVM). Since the transmission requires higher power, it is a more challenging task for the transmitter to work in the PA linear region and ensure that the 256QAM constellation distortion is under the EVM limit. Hence, the mandatory support of 256QAM from the Rx perspective is feasible without causing too much difficulty in the UE implementation.
Proposal 4: Support of 256QAM by a UE is mandatory from the Rx perspective.
On the MCS table configuration for each resource pool, one remaining issue is whether or not to introduce a case where the MCS table can be overwritten by PC5 RRC or indicated in SCI. 
Apparently, allowing to (pre)-configure multiple MCS tables per resource pool is beneficial to support different services and to improve resource utilization. To be specific, one resource pool can be (pre)-configured with multiple MCS tables for both eMBB and URLLC services, where a UE is able to automatically select a proper MCS table to adapt certain services without switching to different resource pools.  In addition, it is beneficial to improve the resource pool utilization efficiency, which is important for sidelink operation, especially that in the ITS band with limited resources. Therefore, there is no need to support the PC5 RRC to overwrite the MCS table (pre)-configuration, and the MCS table used by a Tx UE for a certain PSSCH transmission can be indicated in the SCI.
Proposal 5: Multiple MCS tables should be supported for each resource pool.
Proposal 6: The MCS table used for a PSSCH transmission is indicated in the SCI.
Remaining issues on BWP configuration
[bookmark: _Hlk31899003]According to the agreements listed in the introduction part, it is noted that the slot-level sidelink resources are configured per resource pool using bitmap (using RRC parameter “timeresourcepool”) which is applied with periodicity (using RRC parameter “periodResourcePool”), while the symbol-level sidelink resource is configured per SL BWP with a single configured starting symbol and length of SL symbols. However, considering that NR V2X can work on both shared licensed carrier and dedicated sidelink carrier, the configuration and scheduling of SL operation and Uu operation needs to be coordinated. 
In Rel-15, semi-static UL/DL configuration is supported and to improve the scheduling flexibility, various UL/DL configurations with different candidate configuration periods and SCSs are supported. In addition, to adapt the dynamic change of traffic load between uplink and downlink, slot configuration with two configuration periods and different UL/DL patterns is supported with the restriction that the sum of two periods is expected to divide 20 msec.
However, as mentioned above, only one (pre-)configured SL starting symbol and length per BWP is supported which is not friendly to some semi-static UL/DL configurations with two configuration patterns. Take the following scenario as an example, a semi-static UL/DL configuration with P=2.5ms and P2=2.5ms with 30kHz SCS is configured, the slot format in the first period is DDDDU and in the second period is DDDUU. Considering different amount of uplink resources in two periods, different amount of sidelink resources shall be allocated, and in this way, the sidelink resources are in proportion to uplink resources. With the current agreements, this can be achieved only through allocating the same symbols of every uplink slot to sidelink operation, i.e. (startSLsymbol, LengthSLsymbols)=(0,7), “timeresourcepool”=0000100011 with periodResourcePool = 10 slots. However, this would lead to uplink resource fragmentation and there would be no complete uplink slot for UL transmission of cell-edge users with large data packet, limiting scheduling flexibility of network. 
[bookmark: _Hlk31904025][bookmark: _Hlk31904100]Therefore, it is expected that two combinations of startSLsymbol and LengthSLsymbols can be (pre-)configured per SL BWP when semi-static UL/DL configuration includes two patterns, and they are used to determine the available SL symbols in the two UL/DL patterns respectively. Take fig.1 as an example, same UL/DL configuration with above, that is P=2.5ms and P2=2.5ms with 30kHz SCS. The configured “periodResourcePool” is 10 slots which is equal to P+ P2 and “timeresourcepool”=0000100001, two combinations of start symbol and length are configured, i.e. (startSLsymbol, LengthSLsymbols)=(0,7), (0,14), with the first combination (0,7) applied to the available SL slot in the first UL/DL patten, i.e. the 5th and 15th slot, and the second combination (0,14) applied to the available SL slot in the second UL/DL pattern, i.e. the 10th and 20th slot. 


Figure 1: Configuration and application of startSLsymbol and LengthSLsymbols
[bookmark: _GoBack]Proposal 7: When semi-static UL/DL configuration includes two UL/DL patterns with configuration periods P and P2, two combinations of startSLsymbol and LengthSLsymbols can be (pre-)configured per SL BWP, and they are used to determine the available SL symbols in the two UL/DL patterns respectively.
Conclusions
In this contribution, we discuss the remaining issues on the resource pool configuration and MCS table determination, and the following proposals are made:
Proposal 1: Support the periodicity to be fixed into the periodicity provided by the TDD-UL-DL-ConfigCommon or 20ms.
Proposal 2: L_bitmap is derived from the number of slots within the periodicity provided by TDD-UL-DL-ConfigCommon or 20ms.
Proposal 3: Update the following working assumption:
· slots not having at least Y-th, (Y+1)-th, .....,(Y+X-1)-th symbols in a slot semi-statically for UL as indicated in TDD-UL-DL-ConfigCommon or PSBCH, where 
· X is sl-LengthSymbols
· Y is sl-StartSymbol
Proposal 4: Support of 256QAM by a UE is mandatory from the Rx perspective.
Proposal 5: Multiple MCS tables should be supported for each resource pool.
Proposal 6: The MCS table used for a PSSCH transmission is indicated in the SCI.
Proposal 7: When semi-static UL/DL configuration includes two UL/DL patterns with configuration periods P and P2, two combinations of startSLsymbol and LengthSLsymbols can be (pre-)configured per SL BWP, and they are used to determine the available SL symbols in the two UL/DL patterns respectively.
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