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1. Introduction
The following agreements were made in RAN1#87.

	Agreements made in RAN1#87: 

· For UE capability on PSCCH/PSSCH decoding,

· UE is not expected to attempt to decode more than X PSCCHs in a subframe. UE is able to decode up to X PSCCH in a subframe.

· UE is expected to attempt to decode at least Y RBs per subframe counting both PSCCH and PSSCH decoding RBs.

· Two types of UE capability are defined

· One with (X=10, Y=100), the other with (X=20, Y=136)

· FFS on avoiding systematic dropping of SA candidates

· An additional UE decoding capabilities are defined for LTE V2V sidelink communication

· Soft buffer size for SL reception is X bits.
· The value of X is FFS

· The maximum number of sidelink transport block bits received within a TTI is set to [31704].

· The maximum number of bits of a single sidelink transport block is [31704].


This paper discusses several remaining issues for PC5 V2V.
2. Additional randomization of PSSCH DM-RS
In the current specification, the “frequency resource location of initial transmission and retransmission” field in SCI indicates two information e.g., (a) “number of sub-channels used for initial transmission and/or retransmission” and (b) “starting sub-channel index of another transmission”. As already pointed out in [86-12], in case of single-subframe transmission, it needs to consider how a TX UE determines a value for “starting sub-channel index of retransmission” to finalize the contents of related field in SCI. This issue shall be resolved at least in terms of specification completeness. 
Furthermore, we also think that this value setting can be used for achieving additional randomization of PSSCH DM-RS. To be specific, since a RX UE can know whether a TX UE performs retransmission by decoding the “time gap between initial transmission and retransmission” field, the value of “starting sub-channel index of retransmission” can randomly selected. In other words, in case of single-subframe transmission, the code point of “frequency resource location of initial transmission and retransmission” field can be randomly selected among all the possible code points corresponding to the same sub-channel number chosen by the TX UE. When the resource pool is configured with more than one sub-channel, it can lead to the increment of PSSCH DM-RS randomization as the CRC of PSCCH among different TX UEs can be randomized further. To address the case where single sub-channel is configured for the resource pool (i.e., “frequency resource location of initial transmission and retransmission” field is not present), it can consider complementary mechanism that the value of “retransmission index” field is randomly selected between 0 and 1.

Proposal 1: For both completeness of specification and achievement of additional PSSCH DM-RS randomization, in case of single-subframe transmission, the following solutions should be considered:

· Code point of “frequency resource location of initial transmission and retransmission” field is randomly selected among all the possible code points corresponding to the same sub-channel number chosen by a TX UE. 
· Value of “retransmission index” field is randomly selected between 0 and 1.
3. UE category for PC5 V2V
In TS 36.306, the UE category for SL D2D communication is defined as follows:
	UE SL-C Category
	Maximum number of SL-SCH transport block bits received within a TTI 
	Maximum number of bits of a SL-SCH transport block received within a TTI
	Maximum number of SL-SCH transport block bits transmitted within a TTI
	Maximum number of bits of a SL-SCH transport block transmitted within a TTI
	Maximum number of supported layers for spatial multiplexing in SL-C

	SL-C Category 1
	25456
	25456
	25456
	25456
	1


In our understanding, “25456 (IMCS = 23, ITBS = 21)” was obtained by choosing the maximum TBS not exceeding “26812” derived from the following equation. Here, “50”, “12”, “4”, “(14-2)”, “0.931” denote “maximum available PSSCH PRBs for 10 MHz CBW”, “number of subcarriers per PRB”, “bits per symbol for maximum modulation order of 16 QAM”, “maximum available symbols for PSSCH in a subframe (e.g., except 2 DM-RS symbols)”, “maximum effective channel code rate (in an initial transmission)” respectively.
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By using the same principle for PC5 V2V, “31704 (IMCS = 17, ITBS = 16)” can be obtained. To be specific, this value is the maximum TBS not exceeding “34320” derived from the following equation. Here, “96”, “12”, “4”, “(14-6)”, “0.931” denote “maximum available PSSCH PRBs for 20 MHz CBW”, “number of subcarriers per PRB”, “bits per symbol for maximum modulation order of 16 QAM”, “maximum available symbols for PSSCH in a subframe (e.g., except 4 DM-RS symbols and 2 punctured symbols)”, “maximum effective channel code rate (in an initial transmission)” respectively.
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In summary, the followings are proposed as the UE category for PC5 V2V, and it also needs to send LS to RAN 2 and 4.
	Maximum number of SL-SCH transport block bits received within a TTI 
	Maximum number of bits of a SL-SCH transport block received within a TTI
	Maximum number of SL-SCH transport block bits transmitted within a TTI
	Maximum number of bits of a SL-SCH transport block transmitted within a TTI
	Maximum number of supported layers for spatial multiplexing in SL-C

	31704
	31704
	31704
	31704
	1


Proposal 2: UE category for PC5 V2V is defined as the following table. Send LS to RAN 2 and 4. 
	Maximum number of SL-SCH transport block bits received within a TTI 
	Maximum number of bits of a SL-SCH transport block received within a TTI
	Maximum number of SL-SCH transport block bits transmitted within a TTI
	Maximum number of bits of a SL-SCH transport block transmitted within a TTI
	Maximum number of supported layers for spatial multiplexing in SL-C

	31704
	31704
	31704
	31704
	1


4. Handling systematic dropping of PSCCH candidates
In the last meeting (i.e., RAN1#87), it was discussed about whether additional rule for PSCCH decoding is necessary so that transmissions from a given UE are not systematically dropped, when the total number of PSCCH configured in a subframe exceeds the capability of the UE. To resolve this issue, for example, it can be defined that a RX UE randomly chooses PSCCH candidates to be decoded, or it can be left to UE implementation. 
Proposal 3: To avoid the systematic dropping of PSCCH candidates, the following two possible solutions can be considered when the total number of PSCCH configured in a subframe exceeds the capability of the UE:

· It is left to UE implementation.
·  It is defined that a RX UE randomly chooses PSCCH candidates to be decoded.
5. Payload size-fitting between SL DCI and DCI format 0 
The following agreements were made for “SL dynamic scheduling DCI” and “SL SPS DCI”. 
	Agreements made in RAN1#86: 

· DCI for dynamic scheduling:

· At least the following fields are included in the DCI

· CIF (3 bits)

· Interpretation of CIF is (pre)configured. This (pre)configuration can be different from CIF for UL/DL.

· Lowest index of the sub-channel allocated to the initial transmission

· SA content 

· Time gap between initial transmission and retransmission: [4] bits 

· Frequency resource location of the initial transmission and retransmission: 8 bits

· FFS

· TPC

· The DCI length is the same as DCI format 0 configured for UL of the UE.

· An RNTI different from C-RNTI/SPS-RNTI is used.

· Time location of the initial transmission is the first subframe included in the resource pool on the V2V carrier that occurs after 4 ms from the DCI transmission subframe.

· Email discussion until 2nd September to finalise the above square-bracketed figure and FFS (Shailesh, Qualcomm)

Agreements made in [86-11]: 

· DCI X for all BW

· Let k be the number of sub-channels configured on the resource pool of a sub-carrier

· CIF : 3 bits

· Lowest index of sub-channel allocation : ceil(log2(k)) = 0 to 5 bits

· Time gap between tx and retx : 4 bits

· Frequency resource of initial and last tx : ceil(log2(k*(k+1)/2) = 0 to 8 bits

· If the number of information bits in V2V DCI format mapped onto a given search space is less than the payload size of format 0 mapped onto the same search space, zeros shall be appended to V2V DCI format until the payload size equals that of format 0 including any padding bits appended to format 0.

Agreements made in RAN1#86bis: 

· An SL SPS RNTI different from SL dynamic scheduling RNTI is defined.

· The following two fields are additionally included in the existing dynamic scheduling DCI (i.e., DCI 5A).

· Working assumption: 

· SL SPS configuration index : 3 bits

· Activation/release indication : 1 bit

· Each SL SPS DCI contains a single SPS configuration index.

· If the number of information bits in SL SPS DCI format mapped onto a given search space is less than the payload size of DCI format 0 mapped onto the same search space, zeros shall be appended to SL SPS DCI format until the payload size equals that of DCI format 0 including any padding bits appended to DCI format 0.

· FFS whether the size of SL SPS DCI format can be larger than the size of DCI format 0 on the same search space.


According to these agreements, the payload size of SL DCI should be fitted to that of DCI format 0 mapped onto the same search space (of SL DCI). However, it is possible that the DCI format 0 is not present in the search space where the SL DCI is mapped. For example, when “V2V dedicated carrier (CIF = 1)” is cross-carrier scheduled by “Uu carrier (PCell, CIF = 0)”, the search space for transmitting SL DCI (scheduling SL in V2V dedicated carrier) is sometimes not identical with that for transmitting DCI format 0 (scheduling UL in PCell), since the CIF values of V2V dedicated carrier and PCell are different. To be specific, no search space is defined for “DCI format 0 using CIF =1” if the carrier aggregation is not configured for Uu operation. In this case, from the SL DCI point of view, there is no “DCI format 0 mapped onto the same search space” and the agreed behaviour is not applicable.
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Figure 1. Two examples that (a) no DCI format 0 is mapped onto the same search space of SL DCI and (b) DCI format 0 is present in the same search space of SL DCI
To resolve this issue, for the inter-carrier scheduled resource allocation for V2V, it can be defined that if the DCI format 0 is not present in the search space where the SL DCI is mapped, the SL DCI size is fitted to that of scheduling cell’s DCI format 0. As an alternative, the SL DCI size can be fitted to that of virtual DCI format 0 calculated based on the V2V carrier’s system bandwidth. 
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Figure 2. Two possible solutions to resolve the case when DCI format 0 is not present in the search space where SL DCI is mapped
Proposal 4: For the inter-carrier scheduled resource allocation for V2V, if DCI format 0 is not present in the search space where SL DCI is mapped, the following two possible solutions can be considered:
· SL DCI size is fitted to that of scheduling cell’s DCI format 0.
· SL DCI size is fitted to that of virtual DCI format 0 calculated based on V2V carrier’s system bandwidth.
6. Conclusion
In this contribution, it was discussed on several remaining issues for PC5 V2V. The discussion can be summarized as follows:
Proposal 1: For both completeness of specification and achievement of additional PSSCH DM-RS randomization, in case of single-subframe transmission, the following solutions should be considered:

· Code point of “frequency resource location of initial transmission and retransmission” field is randomly selected among all the possible code points corresponding to the same sub-channel number chosen by a TX UE. 
· Value of “retransmission index” field is randomly selected between 0 and 1.
Proposal 2: UE category for PC5 V2V is defined as the following table. Send LS to RAN 2 and 4. 
	Maximum number of SL-SCH transport block bits received within a TTI 
	Maximum number of bits of a SL-SCH transport block received within a TTI
	Maximum number of SL-SCH transport block bits transmitted within a TTI
	Maximum number of bits of a SL-SCH transport block transmitted within a TTI
	Maximum number of supported layers for spatial multiplexing in SL-C

	31704
	31704
	31704
	31704
	1


Proposal 3: To avoid the systematic dropping of PSCCH candidates, the following two possible solutions can be considered when the total number of PSCCH configured in a subframe exceeds the capability of the UE:

· It is left to UE implementation.
·  It is defined that a RX UE randomly chooses PSCCH candidates to be decoded.

Proposal 4: For the inter-carrier scheduled resource allocation for V2V, if DCI format 0 is not present in the search space where SL DCI is mapped, the following two possible solutions can be considered:

· SL DCI size is fitted to that of scheduling cell’s DCI format 0.

· SL DCI size is fitted to that of virtual DCI format 0 calculated based on V2V carrier’s system bandwidth.[image: image5.png]
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