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Introduction
In RAN1#92, the following was agreed:
	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 contribution, we discuss the outstanding issues (stated as FFS above) on synchronization for carrier aggregation. 
Transmission of SLSS/PSBCH
[bookmark: _Ref509408386]Configuration aspects
During RAN1#92, there was a discussion on the alignment of SLSS resources across CCs and how to selectively configure a UE to transmit SLSS on specific carriers. When it comes to configuration of a carrier, Section 5.10.7.2 in TS 36.331 describes the procedure for initiating the transmission of SLSS.  
	A UE capable of V2X sidelink communication and SLSS/PSBCH transmission shall, when transmitting non-P2X related V2X sidelink communication in accordance with 5.10.13, and if the conditions for V2X sidelink communication operation as defined in 5.10.1d are met and when the following conditions are met:
1>	if in coverage on the frequency used for V2X sidelink communication, as defined in TS 36.304 [4, 11.4]; and has selected GNSS or the cell as synchronization reference as defined in 5.10.13.3; or
1>	if out of coverage on the frequency used for V2X sidelink communication, as defined in TS 36.304 [4, 11.4], and the frequency used to transmit V2X sidelink communication is included in v2x-InterFreqInfoList in RRCConnectionReconfiguration or in v2x-InterFreqInfoList within SystemInformationBlockType21 of the serving cell/ PCell; and has selected GNSS or the cell as synchronization reference as defined in 5.10.13.3:
2>	if in RRC_CONNECTED; and if networkControlledSyncTx is configured and set to on; or
2>	if networkControlledSyncTx is not configured; and for the concerned frequency syncTxThreshIC is configured; and the RSRP measurement of the reference cell, selected as defined in 5.10.13.3, for V2X sidelink communication transmission is below the value of syncTxThreshIC:
3>	transmit SLSS on the frequency used for V2X sidelink communication in accordance with 5.10.7.3 and TS 36.211 [21];
3>	transmit the MasterInformationBlock-SL-V2X message on the frequency used for V2X sidelink communication, in the same subframe as SLSS, and in accordance with 5.10.7.4;
1>	else:
2>	for the frequency used for V2X sidelink communication, if syncOffsetIndicators is included in SL-V2X-Preconfiguration:
[bookmark: OLE_LINK145]3>	if syncTxThreshOoC is included in SL-V2X-Preconfiguration; and the UE is not directly synchronized to GNSS, and the UE has no selected SyncRef UE or the S-RSRP measurement result of the selected SyncRef UE is below the value of syncTxThreshOoC; or
3>	if the UE selects GNSS as the synchronization reference source:
4>	transmit SLSS in accordance with 5.10.7.3 and TS 36.211 [21];
4>	transmit the MasterInformationBlock-SL-V2X message, in the same subframe as SLSS, and in accordance with 5.10.7.4;


Whereas, the related sidelink IEs are defined as follows:
	networkControlledSyncTx
This field indicates whether the UE shall transmit synchronisation information (i.e. become synchronisation source). Value On indicates the UE to transmit synchronisation information while value Off indicates the UE to not transmit such information.

	syncTxThreshIC
Indicates the threshold used while in coverage. In case the RSRP measurement of the cell chosen for transmission of sidelink communication/ discovery announcements, or of the cell used as reference for DL measurements and synchronization, is below the level indicated by this field, the UE may transmit SLSS (i.e. become synchronisation reference) when performing the corresponding sidelink transmission..


Clearly, for UEs in coverage (either RRC connected or RRC idle) the network may use networkControlledSyncTx or syncTxThreshIC to ensure that UEs transmit on the appropriate carriers. For UEs out of coverage, the situation is different: 
· If the OOC UE is not directly synchronized to GNSS, then it is possible to prevent transmission of SLSS in a certain carrier by not pre-configuring syncTxThreshOoC.
· If the OOC UE is directly synchronized to GNSS, then there is no way to prevent transmission of SLSS in a certain carrier. 
Therefore, it is necessary to include an additional RRC parameter for the case of OOC UEs performing CA, which must rely on pre-configuration. 
Send an LS to RAN2 requesting the inclusion of RRC parameter in pre-configuration similar to networkControlledSyncTx for carrier aggregation.
SLSS sequences and PSBCH
In this section, we discuss the synchronization signals and the contents and generation of PSBCH.
We note that to ensure backwards compatibility it is necessary that Rel-15 UEs transmit signals that are compatible with those transmitted by Rel-14 UEs (e.g., so that they can be SFN combined, etc.).
SLSS/PSBCH transmissions by Rel-15 UEs perfoming CA must be compatible with those transmitted by other UEs (e.g., Rel-14 UEs) 
The first consequence of this observation is that the same SLSS sequences must be transmitted by Rel-15 UEs. That is, a UE transmitting SLSS must proceed in exactly the same way regardless of whether it is aggregating carriers or not.
SLSS for each carrier are generated in the same way as in Rel-14, including using the same SLSSID.
Similarly, the contents and generation of PSBCH must be the same, regardless of whether the UE is aggregating carriers or not. The contents of PSBCH consists of DFN, TDD configuration, system bandwidth, and in-coverage indicator.
PSBCH for each carrier is generated in the same way as in Rel-14, including using the same SLSSID (used from scrambling).
In addition to the transmitter behaviour, the specification also defines the receiver behaviour. It is worth reviewing it in detail given that configuration received in one carrier may be applied for transmission in another carrier:
· DFN: Per current aggrements, it is RAN1 understanding that the DFN value is common to all aggregated carriers. That is, there is no problem in using the DFN offset obtained from SLSS in another carrier if aggregation is allowed.
· TDD configuration: Using the TDD configuration from a different carrier must be prevented. 
· System bandwidth: Transmitting V2X messages with an incorrect understanding of the system bandwidth must be prevented.
· In-coverage indicator: This has no impact on transmission of V2X messages other than PSBCH. As stated above, PSBCH contents for each carrier must be generated in the same way as in Rel-14.
It is clear that transmission of SLSS in a subset of carriers is prone to problems and limitations. In our view, at least the following limitations are necessary.
RAN 1 assumes that Set-A (in the synchronization configuration) is empty if any of the following happen:
· The carriers that can be potentially aggregated have different bandwidths.
· The carriers that can be potentially aggregated use different TDD configurations.
Altogether, we think that it would be better to ensure that UEs always use the Rel-14 SLSS procedure.
Limited capabilities
In case of transmission of SLSS on different carriers, some companies showed concerns in case of limited TX capability of the UE, for instance, low transmission power in case of simultaneous SLSS. However, in our view, SLSS can be dropped in case of limited capability. On the other side, not allowing any SLSS transmission on some carrier can lead to different interpretation of timing for a Rel. 14 UE which only operates on that carrier. Hence, it creates backward compatibility issue which is more harmful. If dropping of SLSS transmssions were necessary, we believe that this should be done based on the priority of the synchronization source for that carrier. 
Proposal 5	Dropping of SLSS transmission due to limited TX capability is done in decreasing order of synchronization source priority. It is up to UE implementation how to drop SLSS transmissions for sources with the same priority.
Down-selection of options
In our view, it is not necessary to have two different configurable options for transmission of SLSS. We think that supporting option 2 together with proper configuration is everything that is needed. For example, if the operator wants that “SLSS is transmitted (based on Rel-14 procedure) on selected sync carrier from Set-B”, it can simply (pre-)configure the different carriers appropriately, as described in Section 2.1. Similarly, the operator can ensure that SLSS is transmitted in any subset of Set-B by (pre-)configuring appropriately.
Proposal 6	The specification supports only Option 2 “SLSS is transmitted on all carriers from Set-B”.
Conclusion
In this paper we have observed and proposed the following:
1. SLSS/PSBCH transmissions by Rel-15 UEs perfoming CA must be compatible with those transmitted by other UEs (e.g., Rel-14 UEs) 

1. Send an LS to RAN2 requesting the inclusion of RRC parameter in pre-configuration similar to networkControlledSyncTx for carrier aggregation.
1. SLSS for each carrier are generated in the same way as in Rel-14, including using the same SLSSID.
1. PSBCH for each carrier is generated in the same way as in Rel-14, including using the same SLSSID (used from scrambling).
RAN 1 assumes that Set-A (in the synchronization configuration) is empty if any of the following happen:
· The carriers that can be potentially aggregated have different bandwidths.
· The carriers that can be potentially aggregated use different TDD configurations.

1. Dropping of SLSS transmission due to limited TX capability is done in decreasing order of synchronization source priority. It is up to UE implementation how to drop SLSS transmissions for sources with the same priority.
1. [bookmark: _GoBack]The specification supports only Option 2 “SLSS is transmitted on all carriers from Set-B”.
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