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1 Introduction

In RAN1 #92bis, the following agreement was made [1]:
	Agreement
· Agree to use reserved bit(s) in SCI format to indicate R15 PSSCH transmission format/features
· Further discuss whether it is needed to separately indicate specific features (e.g. rate-matching, 64-QAM support) or transmission format


In this contribution, we discuss the number of bit(s) in SCI format to indicate R15 PSSCH transmission format/features.
2 Need for explicit indication of eV2x features in SCI
As discussed at the previous meeting, to maintain backwards compatibility with R14 SCI, it is possible to use one of the reserved bits in the SCI to indicate additional information to other R15 UEs.  As long as the existing SCI fields can be interpreted by R14 devices there will be no backwards compatibilities issues.  Since the number of reserved bits is limited (2 bits in the worst case), it is important to study carefully the need/benefits of indicating support of a feature.  

The following features/functionalities have been introduced for R15 LTE V2x:

a) 64QAM;
b) Radio resource pool sharing between UEs using mode 3 and UEs using mode 4;
c) Latency reduction;
d) Carrier aggregation (up to 8 PC5 carriers);
e) Transmission diversity.
In the following, each eV2x feature is assessed in order to determine the need/benefits of adding an indication for support of the feature in the SCI.  

64QAM:

The need to signal the use of 64QAM in the SCI is justified to enable R15 receiver devices to be able to distinguish transmissions that are using 64QAM with the scaled MCS table values and indication has already been agreed in the RAN1 90bis meeting [3]:

	Agreement:

· For PSSCH, specifications support rate-matching applied over the last symbol for all modulation orders.

· Rate-matching is applied for all MCSs

· Use of Rel-15 format is signaled in the SCI (FFS signaling details)

Note: When a Rel-15 UE transmits a message that needs to be received by Rel-14 UEs, it shall use the Rel-14 format.

Agreement: For the last symbol of PSSCH, rate-matching is always applied when the Rel-15 MCS table is used. Puncturing is always applied when the Rel-14 MCS table is used.


From this agreement, we can see that rate-matching is applied whenever R15 PSSCH transmission format, e.g., 64 QAM, is used.  As a result, one bit in the SCI format is needed to indicate that R15 PSSCH transmission format is used.  This enables the R15 devices to interpret the content of the MCS field properly.  As a side note, R14 UEs would be able to decode the rest of the SCI fields and could use it for sensing.
Proposal 1:
Use one reserved bit in SCI format to indicate when 64QAM/Rel-15 MCS table is used.
Pool Sharing

Pool sharing involves a mix of network-scheduled (mode 3) UEs and autonomous scheduled (mode 4) UEs using the same transmission pool.  When resource pool sharing is configured for a UE, it will use the shared pool regardless of its transmission format, i.e., R15 PSSCH transmission format or R14 PSSCH transmission format. 

Observation 1: 
No need to indicate support for pool sharing in the SCI.
Latency Reduction:
RAN1 has discussed means to reduce the latency and agreed to a minimum and maximum values of T2min.  This particular aspects does not impact decoding and there is no need to signal the use of this particular feature on the SCI.

In addition, RAN2 has agreed on introducing a new SPS period, e.g., 10ms [2] for R15.  The new value would not be understood by R14 devices.  As a result, the R14 mode 4 UEs would not benefit from the SCI to determine that the resources may not be available (e.g. in sensing).  Note however that R14 mode 4 devices may still use energy-based detection and still benefit from the announced retransmissions for sensing.  
We see two options here to resolve this potential issue with R14 devices.  The first option consists of segregating the resources for R15 UEs using this SPS period of 10ms.  This may be justified anyways for example for URLLC-type traffic that not only requires low latency but also reliability as the network may control better the CBR for these resources.
The second option, for R15 UEs configured with 10ms SPS periods, consists of using two resource reservation processes of 20ms each.  Thus indicating via the SCI the 20ms period in two consecutive transmission separated by 10ms. This approach resolves all backwards compatibility issues.
Obervation 2:
No need to indicate support for 10ms SPS periods in the SCI.
Transmission Diversity:
Regarding transmission diversity feature, in the last meeting, RAN1 has agreed not to specify it.  So there is no need for such indication in SCI format.
Obervation 3:
No need to indicate support transmit diversity in the SCI.
Carrier Aggregation:

Carrier aggregation (CA) feature supports parallel transmission/reception of MAC PDUs in multiple carriers. RAN1 has agreed that in R15 V2x, PSCCH and it associated PSSCH are transmitted in the same carrier. Therefore, for CA feature, an R15 V2x receiver UE can independently decode each MAC PDU in each carrier without bit indication in SCI. 

Obervation 4:
No need to indicate use of carrier aggregation in the SCI.

Based on the above discussion, only a single reserved bit is required to indicate R15 PSSCH transmission format for the 64QAM feature.

Proposal 2:
No additional reserved bits in the SCI are needed to signal new R15 format/features for ensuring backward compatibility with Rel14 UEs.
3 Conclusion
In this contribution, we have the following observations:

Observation 1: 
No need to indicate support for pool sharing in the SCI.
Obervation 2:
No need to indicate support for 10ms SPS periods in the SCI.
Obervation 3:
No need to indicate support transmit diversity in the SCI.
Obervation 4:
No need to indicate use of carrier aggregation in the SCI.

Based on the above observations, the following conclusions have been made:

Proposal 1:
Use one reserved bit in SCI format to indicate when 64QAM/Rel-15 MCS table is used.
Proposal 2:
No additional reserved bits in the SCI are needed to signal new R15 format/features for ensuring backward compatibility with Rel14 UEs.
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