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1
Introduction
In RAN1 #90Bis, the following working assumptions were made for synchronization in case of Sidelink Carrier Aggregation: 
	Working assumption:

· From the transmitting UE perspective, a single synchronization reference is used for all aggregated carriers

· When a UE transmits multiple MAC PDUs on multiple carriers, timing on all transmission carriers is aligned


In this document, we further discuss synchronization aspect for carrier aggregation for V2X phase 2. 

2
Discussion
In RAN1 #90Bis it was discussed and assumed that it is beneficial to have one single synchronization reference for all aggregated carrier. We propose to convert the working assumption made in RAN1 #90Bis into agreement.

Proposal 1: RAN1 to agree that from the transmitting UE perspective, a single synchronization reference is used for all aggregated carriers. When a UE transmits multiple MAC PDUs on multiple carriers, timing on all transmission carriers is aligned.
It should be noted that the above working assumption was made from a transmitter UE point of view. However, same principle applies to reception in carrier aggregation as well. 

Proposal 2: From a receiver UE perspective, a single synchronization reference is used for all aggregated carriers.

As discussed in companion contribution for PC 5 carrier aggregation [1], since different UEs can have different Rx and Tx capabilities hence at any point of the time depending on running applications, UE capability and carrier priority, UE should be configured by upper layer to a set of carriers for reception and a set of carriers for transmission. Also in R-14 SLSS transmission/reception were UE capability, hence when the scenario arises that UE has to use SLSS based synchronization, then the synch carrier has to be one of the configured carrier.
Proposal 3: If UE has only SLSS reception capability, then one of the configured Rx carrier can be carrier for synchronization.
Proposal 4: If UE has SLSS Tx capability, then one of the configured carriers for Tx+Rx can be carrier for synchronization.
There can be several carriers that might have been configured for a given UE at a given point of time. Then the question arises which carrier should be selected out of configured carriers? While making the decision it should be noted that as per R-14 procedure there are different priority levels for a possible synch source, e.g. directly synch to GNSS or synch to another UE etc. 
Option 1: Select the highest priority carrier [1] as configured by upper layer.

· This option is simple; however, it is possible that UE might not find highest priority synch source in this carrier.

Option 2: Select the highest priority carrier as configured by upper layer [1], but support inter-frequency SLSS selection/reselection to find higher priority synch source.

· This option is considerably complex compared to Option 1 and Option 3. Further, this will also increase the reselection on a given carrier as the UE now must multiplex searching of multiple carriers (i.e. increase in reselection time by a factor same as the number of carriers).
Option 3: Loop through all configured carriers at the beginning and select the carrier as synch reference carrier on which it found best priority synch source. Once found UE sticks to the selected carrier as long as the carrier is one of the configured carrier.

· Higher time can be consumed by this option at the beginning. However, it simplifies the procedure later on by avoiding need for inter-frequency SLSS selection/reselection.
Proposal 5: RAN1 to discuss and select one of the option for synchronization carrier selection.
· Option 1: Select the highest priority carrier as configured by upper layer
· Option 2: Select the highest priority carrier as configured by upper layer, and support carrier reselection to find higher priority synch source.

· Option 3: Select the carrier with the highest priority synchronization source. Once selected, no carrier reselection is performed.

3
Conclusions

In this contribution, we discussed details of synchronization for carrier aggregation for V2X phase 2 we propose: 

Proposal 1: RAN1 to agree that from the transmitting UE perspective, a single synchronization reference is used for all aggregated carriers. When a UE transmits multiple MAC PDUs on multiple carriers, timing on all transmission carriers is aligned.
Proposal 2: From a receiver UE perspective, a single synchronization reference is used for all aggregated carriers.

Proposal 3: If UE has only SLSS reception capability, then one of the configured Rx carrier can be carrier for synchronization.
Proposal 4: If UE has SLSS Tx capability, then one of the configured carriers for Tx+Rx can be carrier for synchronization.
Proposal 5: RAN1 to discuss and select one of the option for synchronization carrier selection.

· Option 1: Select the highest priority carrier as configured by upper layer

· Option 2: Select the highest priority carrier as configured by upper layer, and support carrier reselection to find higher priority synch source.

· Option 3: Select the carrier with the highest priority synchronization source. Once selected, no carrier reselection is performed.

4
References

1. R1-1718126, Carrier Aggregation for V2X Phase 2, Qualcomm Incorporated [image: image1.png]



PAGE  

