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1. Introduction

This is a revision of R1-1719979.

In RAN1 #90bis meeting, the transmission diversity scheme for PSCCH was agreed [1]:
Agreement:

· For PSCCH, small delay CDD can be used on PSCCH

· FFS whether the cyclic delay value is specified or left for UE implementation

In RAN1 #91 meeting, the following agreement was achieved for PSSCH transmission diversity [2]:
 Agreement
· Assuming the previous WA of introducing non-transparent transmit diversity is confirmed, for two-port non-transparent transmit diversity for PSSCH, downselect option 1 as WA among the following candidate schemes 

· Working assumption: Option 1: SFBC-based scheme (including PAPR preserving)

· FFS whether to apply slot-level PVS 

· Option 2: STBC-based (including half symbol)

Note: Companies are encouraged to perform evaluations for the above options

In this contribution, we discuss the remaining issues of transmission diversity. 
2. Discussion
2.1. Differentiate PSSCH transmission of Rel-14 and Rel-15
According to the agreement, non-transparent transmit diversity is confirmed for PSSCH transmission. If Rel-15 and Rel-14 UE co-exists in the same resource pool, Rel-15 UE needs to decode PSSCH from both Rel-14 and Rel-15 UE. In case non-transparent transmission diversity scheme, such as SFBC-based transmission scheme, is applied to Rel-15 PSSCH, the receiver needs to know whether a PSSCH is from Rel-14 using single antenna port, or from Rel-15 using SFBC. Different transmission schemes correspond to different receiving methodologies. 
Observation 1: The receiver needs to differentiate between Rel-14 and Rel-15 PSSCH transmission.
According to the WID [3], eV2X with transmission diversity functionality needs to coexist in the same resource pool with Rel-14 functionality and use the same scheduling assignment format (which can be decoded by Rel-14 UEs). That means SCI format 1 should also be used by eV2X. The reserved bits in SCI format 1 can be used to differentiate Rel-15 and Rel-14 transmission.
Proposal 1: The reserved bit in SCI format 1 can be used to differentiate Rel-15 and Rel-14 PSSCH transmission.

2.2. DMRS design for PSSCH

According to the WID [3], if Rel-15 and Rel-14 co-exist in the same resource pool, that should not cause significant degradation to Rel-14 PC5 operation. That means Rel-14 can decode Rel-15’s PSCCH and measure PSSCH-RSRP for sensing. In this section, we discuss the PSSCH DMRS design so that Rel-14 UE can measure PSSCH-RSRP. 
For PSSCH-RSRP measurement, the receiver does correlation between local DMRS sequence of PSSCH and the received signal on PSSCH DMRS symbols. In Rel-14, the generation of PSSCH DMRS sequence is determined by CRC sequence of SCI format 1 which is carried in the corresponding PSCCH [4]. The calculation of PSCCH CRC sequence in Rel-14 is assumed that the reserved bits in SCI format 1 is set to 0. 
The reserved bits in SCI format 1 can be re-interpreted for other purposes in Rel-15, such as to differentiate Rel-15 and Rel-14 PSSCH transmission, or to indicate new MCS table which supports 64QAM [5], or differentiate mode 3 transmission [6], then the reserved bits could be either 0 or 1. If the PSCCH CRC sequence of Rel-15 is calculated based on the exact contents of SCI format 1, that will result in a new DMRS sequence of PSSCH which is different with Rel-14’s local DMRS sequence, since Rel-14’s local DMRS sequence is generated by assuming the reserved bits in SCI format 1 is 0. 
Observation 2: If the reserved bits in SCI format 1 are used for other purposes in Rel-15, that will result in a new PSSCH DMRS sequence which is different with Rel-14’s local DMRS sequence. 
In order for Rel-14 UE to measure PSSCH-DMRS of Rel-15 UE, the same DMRS sequence of PSSCH as Rel-14 should be used for Rel-15 PSSCH. In Rel-14, the CRC sequence which is used to generate PSSCH DMRS sequence is calculated by assuming the reserved bits in SCI format 1 are set to 0. Therefore, Rel-15 should follow the same behavior as Rel-14 when calculating the CRC sequence, i.e., the reserved bits in SCI format 1 are set to 0 no matter what value they are. 

Proposal 2: In Rel-15, the calculation of CRC sequence which is used to generate PSSCH DMRS is assumed that the reserved bits in SCI format 1 are set to 0.
3. Conclusions
In this contribution, the following two topics are discussed: how to differentiate PSSCH transmission of Rel-14 and Rel-15 and DMRS sequence design for Rel-15 PSSCH so that Rel-14 UE can measure PSSCH-RSRP for Rel-15 PSSCH. The following observations and proposals are given.
Observation 1: The receiver needs to differentiate between Rel-14 and Rel-15 PSSCH transmission.
Proposal 1: The reserved bit in SCI format 1 can be used to differentiate Rel-15 and Rel-14 PSSCH transmission.

Observation 2: If the reserved bits in SCI format 1 are used for other purposes in Rel-15, that will result in a new PSSCH DMRS sequence which is different with Rel-14’s local DMRS sequence. 

Proposal 2: In Rel-15, the calculation of CRC sequence which is used to generate PSSCH DMRS is assumed that the reserved bits in SCI format 1 are set to 0.
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