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· Introduction

In RAN1 #91, the following agreements were made for synchronization in case of Sidelink Carrier Aggregation: 
	Agreement
· Higher layers can configure set of carrier(s) (Set-A) that can potentially be used as the synchronization carrier for the potential carriers configured for Tx and Rx for CA
· If this set is empty, Rel-14 independent synchronization is used per carrier

· RAN1 assumes that carriers can only be aggregated in this behaviour if they use the same synchronization reference (e.g. GNSS, or same eNodeB)

· If this set is non-empty:

· Set-A must be a subset of the set of potential carriers configured for Tx and Rx for CA

· Note: this includes the case when Set-A is the same as the set of potential carriers configured for Tx and Rx for CA

· Note: At any given time, the UE may not be capable of reception and/or transmission on one or more of the configured synchronization carriers due to limited Rx and/or Tx chains

· UE determines the available set of synchronization carriers (Set-B) as the subset of Set-A based on the carriers which the UE is currently aggregating.

· Note: This does not exclude the UE implementation or proper higher layer configuration that allows Set-B to be the same or a subset of Set-A by choosing the carriers its aggregating.

· Within the Set-B of available set of synchronization carriers: 

· If no potential synchronization carrier is present, Rel-14 behaviour of independent synchronization per carrier is assumed.

· If only one potential synchronization carrier is present, UE shall use derive time/frequency of all the aggregated carriers from the synchronization reference of the synchronization carrier.
· If two or more potential synchronization carriers are present, FFS how the UE selects one of the carrier to be used as the synchronization carrier.

· The following working assumption is confirmed in the context of this agreement

· 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

· Working assumption: From the receiving UE perspective, a single synchronization reference is used for reception of all aggregated carriers

· This does not preclude UE to monitor different synchronization sources on the different carriers
· Note that the terminology used in this agreement (e.g. synchronization carrier, Set-A, Set-B) are limited to this agreement.




In RAN1#92 following agreements were made:

	Agreement: 

· Working assumption is confirmed that, from the perspective of the receiving UE, a single synchronization reference is used for reception of all aggregated carriers at a given time. 
Agreement:

· If two or more potential synchronization carriers are present in Set-B, select the carrier in Set-B with highest Rel-14 priority sync reference. Carrier is not reselected unless synchronization is lost. Rel-14 procedure applies to the selected carrier.
· A UE may assume that the configuration for sync reference priority is the same across all the aggregated carriers in CA. 

Agreement: 

· It is RAN1 understanding that the DFN value is common to all aggregated carriers.
· RAN1 assumes that the DFN offset value is common to all aggregated carriers from a UE point of view.
Agreement: 

· UE may assume number and location of SLSS resources is the same in all the aggregated carriers.
· RAN1 assumes a UE may be configured a non-synchronization carrier by defining the location of the SLSS resources and by configuring the UE to not transmit SLSS on that carrier.
· Check until RAN1#92bis whether the existing signalling is sufficient for this
· FFS how to ensure the above when using preconfiguration.
Working Assumption: 

· The UE is configured one of the following options:
1. SLSS is transmitted (based on Rel-14 procedure) on selected sync carrier from Set-B
2. SLSS is transmitted on all carriers from Set-B
· FFS until RAN1#92bis: how to handle limited TX capabilities (within the constraint that SLSS must at least be transmitted on the selected sync carrier), and details such as SLSS id, PSBCH contents, etc.
· Each option is an independent UE capability
· On top of this, Release-14 configuration applies to each carrier individually
· After conclusion on the above FFS point, consider whether it is possible to downselect between the two options. 


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

Discussion

In RAN1 #91, we agreed on the procedure where the higher layers configure the set of carriers that can potentially be used as synchronization carrier when transmitting and/or receiving on a set of carriers configured for V2X CA operation. From the configured set (Set-A), the UE is required to determine a subset (Set-B) of carriers that can be used to serve as the synchronization carrier based on the carriers currently being aggregated at the UE.

The synchronization carrier is then chosen from the set Set-B. When cardinality of Set-B is either 0 or 1, the choice of synchronization carrier is trivial (as already agreed in RAN1# 91). When the cardinality of Set-B is two or more, the choice of synchronization carrier is based on with highest Rel-14 priority sync reference. 
RAN1 made following assumption for synchronisation configuration:

	· RAN1 assumes a UE may be configured a non-synchronization carrier by defining the location of the SLSS resources and by configuring the UE to not transmit SLSS on that carrier.
· Check until RAN1#92bis whether the existing signalling is sufficient for this


In TS 36.331 synchronisation configuration is provided per carrier basis. Synchronisation configuration is optional field in RRC signalling, so either it can be present or can optionally be omitted. However, with current signalling it is not possible to configure a non-synchronisation carrier by defining the location of the SLSS resources and by configuring the UE to not transmit SLSS on that carrier.

	SL-V2X-UE-ConfigList information element

-- ASN1START
SL-V2X-UE-ConfigList-r14 ::=
SEQUENCE (SIZE (1.. maxCellIntra)) OF SL-V2X-InterFreqUE-Config-r14
SL-V2X-InterFreqUE-Config-r14 ::=

SEQUENCE {


physCellIdList-r14




PhysCellIdList-r13




OPTIONAL,
-- Need OR


typeTxSync-r14





SL-TypeTxSync-r14




OPTIONAL,
-- Need OR

v2x-SyncConfig-r14




SL-SyncConfigListNFreqV2X-r14

OPTIONAL,
-- Need OR

v2x-CommRxPool-r14




SL-CommRxPoolListV2X-r14



OPTIONAL,
-- Need OR


v2x-CommTxPoolNormal-r14



SL-CommTxPoolListV2X-r14



OPTIONAL,
-- Need OR


p2x-CommTxPoolNormal-r14



SL-CommTxPoolListV2X-r14



OPTIONAL,
-- Need OR


v2x-CommTxPoolExceptional-r14

SL-CommResourcePoolV2X-r14


OPTIONAL,
-- Need OR


v2x-ResourceSelectionConfig-r14

SL-CommTxPoolSensingConfig-r14

OPTIONAL,
-- Need OR


zoneConfig-r14





SL-ZoneConfig-r14




OPTIONAL,
-- Need OR


offsetDFN-r14





INTEGER (0..1000)




OPTIONAL,
-- Need OR

...

}

-- ASN1STOP




In case of pre-configuration similar to RRC signalling, the synchronisation configuration is provided on per carrier basis. 

Observation 1: Current RRC signalling and pre-configuration for synchronisation configuration are per carrier basis and they don’t satisfy the RAN1 assumption of “RAN1 assumes a UE may be configured a non-synchronization carrier by defining the location of the SLSS resources and by configuring the UE to not transmit SLSS on that carrier”.
However, it is straight forward to enhance the signalling support to fulfil RAN1 assumption. Signalling enhancement is required to configure set-A explicitly into UE. 

Observation 2: The signalling enhancement is required to configure set-A explicitly into UE. 

RAN1 made following working assumptions:
	Working Assumption: 

· The UE is configured one of the following options:
1. SLSS is transmitted (based on Rel-14 procedure) on selected sync carrier from Set-B
2. SLSS is transmitted on all carriers from Set-B
· FFS until RAN1#92bis: how to handle limited TX capabilities (within the constraint that SLSS must at least be transmitted on the selected sync carrier), and details such as SLSS id, PSBCH contents, etc.


In case there are more than one carrier in set-B then either UE can transmit on one carrier or transmits on all the carriers. If SLSS is transmitted on all carriers of set-B, then there are following issues:

· Due to power sharing between multiple carriers (as SLSS will be transmitted simultaneously) will result in drastic reduction in SLSS range. 

· Due to UE capability limitation it will be not possible to perform simultaneous transmission in all the carriers of set-B.

On the other hand, advantage of transmitting SLSS on all the carriers of set-B is not clear. 

Observation 3: There are some obvious problems with SLSS transmission on all the carriers of set-B.

Observation 4:  Advantages of transmitting SLSS on all the carriers of set-B is not clear.   
Proposal 1: SLSS is transmitted (based on Rel-14 procedure) on preferred sync carrier from Set-B.
3
Conclusions

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

Observation 1: Current RRC signalling and pre-configuration for synchronisation configuration are per carrier basis and they don’t satisfy the RAN1 assumption of “RAN1 assumes a UE may be configured a non-synchronization carrier by defining the location of the SLSS resources and by configuring the UE to not transmit SLSS on that carrier”.

However, it is straight forward to enhance the signalling support to fulfil RAN1 assumption. The signalling enhancement is required to configure set-A explicitly into UE. 

Observation 2: The signalling enhancement is required to configure set-A explicitly into UE. 
Observation 3: There are some obvious problems with SLSS transmission on all the carriers of set-B.

Observation 4:  Advantages of transmitting SLSS on all the carriers of set-B is not clear.   

Proposal 1: SLSS is transmitted (based on Rel-14 procedure) on preferred sync carrier from Set-B.
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