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1.
Introduction
One of the objectives of this WI is to specify solutions for 64QAM and study the feasibility and gain of PC5 operation with Transmit Diversity as shown below
	1. Specify solutions for the following PC5 functionalities, which can co-exist in the same resource pools as Rel-14 functionality and use the same scheduling assignment format (which can be decoded by Rel-14 UEs), without causing significant degradation to Rel-14 PC5 operation compared to that of Rel-14 UEs: [RAN1, RAN2, RAN4]

a) Carrier aggregation (up to 8 PC5 carriers);
b) 64QAM;
…
2. Study the feasibility and gain of PC5 operation with Transmit Diversity, assuming this PC5 functionality would co-exist in the same resource pools as Rel-14 functionality and use the same scheduling assignment format (which can be decoded by Rel-14 UEs), without causing significant degradation to Rel-14 PC5 operation compared to that of Rel-14 UEs, and specify this PC5 functionality if justified. [RAN1, RAN2, RAN4]



In this contribution, it is addressed on potential RAN2 aspects to support of 64QAM and TX diversity.
2.
Discussion 
According to the WID [1], Rel-15 PC5 functionality can co-exist in the same resource pools as Rel-14 PC5 functionality. Thus, Rel-14 UE may receive sidelink transmissions from REL-15 UE on the shared resource pool. If the 64QAM or TX diversity is applied at the transmitter side when transmitting V2X messages over sidelink, the Rel-14 UE could not decode the received message transmitted using 64QAM and/or Tx diversity correctly. 
In addition, from our view, 64QAM and/or Tx diversity is not mandatory feature even for Rel-15 V2X UEs. Some UEs may not support the 64QAM and/or Tx diversity. Then, the similar to Rel-14 UE, the Rel-15 UE which does not support 64QAM and/or Tx diversity could not decode the received message transmitted using 64QAM and/or Tx diversity correctly.
With this reasoning, the Rel-15 UE supporting 64QAM and/or Tx diversity should know whether or not a particular V2X service can be transmitted with 64QAM or TX diversity. As a basic assumption, we think the UE should determine whether 64QAM and/or TX diversity is applied depending on services. In other words, some services which should be understood by all V2X UEs should not use 64QAM or TX diversity. Other services for some subset of UEs can use 64QAM or TX diversity.

Observation 1: Rel-14 UE or Rel-15 UE not supporting 64QAM or TX diversity cannot receive REL-15 sidelink transmissions with 64QAM or TX diversity from Rel-15 UEs. 
Proposal 1 UE supporting 64QAM or TX diversity should know whether or not a particular V2X service can be transmitted with 64QAM or TX diversity.

From the AS layer point of view, in order to know whether or not a particular V2X service can be transmitted with 64QAM or TX diversity, a few options can be considered. 
· Option 1: AS layer determines whether 64QAM or TX diversity is allowed for every packet based on the service information provided by upper layer
· Option 2: Upper layer provides the information on whether 64QAM or TX diversity is allowed with every packet. The information can be different. 
In order to implement the option 1, AS layer is required to store the information on whether the 64QAM or TX diversity is allowed for a certain service. For the service information provided by upper layer, the existing destination ID or PPPP can be considered. Alternatively, service ID which is available in the upper layer can be provided to AS layer for this purpose.
Option 2 is more aligned with the current Rel-14 mechanism, which is the frequency information is passed to AS layer for each packet. 
Proposal 2 Discuss on how AS layer knows the services which 64QAM and/or TX diversity is allowed based on above options.

Since this issue has an impact on SA2/CT1, it should be confirmed by the SA2/CT1. 
Proposal 3 Send a LS to ask SA2/CT1 how UE determines whether or not a particular V2X service can be transmitted with 64QAM or TX diversity in AS layer.
Based on the above procedure, if the transmitter UE transmits the V2X message using 64QAM and/or TX diversity, the receiver would try to decode the received messages. However, it would fail to decode the message. If the transmitter UE signals in SCI that the message will be transmitted with 64QAM or TX diversity, the receiver UE could avoid the unnecessary decoding.
Observation 2: It is beneficial that RX UE not supporting 64QAM or TX diversity avoids receiving PSSCH transmissions with 64QAM or TX diversity after receiving SCI.
With the observation above, it is proposed
Proposal 4 TX UE indicates in SCI whether 64QAM and/or TX diversity is applied.
3.
Conclusion
In this contribution, it is addressed on RAN2 issues regarding 64QAM and TX diversity and proposed as follows.
Observation 1: Rel-14 UE or Rel-15 UE not supporting 64QAM or TX diversity cannot receive REL-15 sidelink transmissions with 64QAM or TX diversity from Rel-15 UEs. 
Observation 2: It is beneficial that RX UE not supporting 64QAM or TX diversity avoids receiving PSSCH transmissions with 64QAM or TX diversity after receiving SCI.
Proposal 1 UE supporting 64QAM or TX diversity should know whether or not a particular V2X service can be transmitted with 64QAM or TX diversity.

Proposal 2 Discuss on how AS layer knows the services which 64QAM and/or TX diversity is allowed based on above options.

Proposal 3 Send a LS to ask SA2/CT1 how UE determines whether or not a particular V2X service can be transmitted with 64QAM or TX diversity in AS layer.
Proposal 4 TX UE indicates in SCI whether 64QAM and/or TX diversity is applied.
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