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1	Introduction
[bookmark: _GoBack]In this contribution, we will discuss two synchronization related issues, one is issue on Set-A is empty and the other one is issue on SLSS transmission disabling. Then our considerations and corresponding CRs to solve these issues are given.
[bookmark: _Ref178064866]2	Discussion
2.1  Issue on Set-A is empty
For V2X synchronization discussion in RAN1 #91 meeting and RAN1 #90bis, it was agreed that:
	RAN1 #91
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)
RAN1 #90bis
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



According to RAN1’s discussion, the intention of this agreement is to cover a case of set-A is empty. Thereafter, if set-A is empty, according to RAN1’s discussion, UE has to follow Rel-14 behaviour of independent synchronization per aggregated carrier. However, this Rel-14 synchronization mechanism cannot work normally for Rel-15 aggregated carriers without capturing the above mentioned RAN1 agreements. Since there is a working assumption that timing on all transmission carriers is aligned. However, if each carrier within the aggregated carrier set following Rel-14 synchronization procedure, they might have different synchronization reference. In the following, it cannot be ensured that all CA carriers have the same timing, which is contradict to RAN1’s working assumption.
Observation 1	In the case of set-A is empty, UE cannot ensure all aggregated carriers are synchronized without following this agreement, which is contradictory to RAN1’s working assumption that all aggregated carriers are synchronized.
Proposal 1	This RAN1 agreement must be captured into current specification in order to achieve carrier aggregation.
In our opinion, the most appropriate way for capturing this agreement is to consider synchronization reference of each carrier during carrier selection/reselection procedure. I.e. this agreement should be jointly considered with carrier selection/reselection procedures defined in 3GPP TS 36.321. 
Thus, it is suggested to simply add a note into current carrier selection/reselection section in MAC specification, for considering this RAN1 agreement. The corresponding CR is [1].
Proposal 2	In order to simply capture this agreement, it is suggested to add a note into carrier selection/reselection section in current MAC specification.
We also noticed that previously no synchronization relevant description is captured in MAC specification.Thus, as a compromise, it is also acceptable to add a general description into current 3GPP TS 36.300, which could be more convincing. The corresponding CR is [2].
Proposal 3	As a compromise, it is also acceptable to add a general description into current 3GPP TS 36.300 to involve the above mentioned agreement.
2.2  Issue on SLSS transmission disabling
In RAN1#92bis, it was agreed that a UE may be configured a non-synchronization carrier with SLSS resources but do not transmit SLSS on that carrier. The intention of this agreement is considering UE capability and reducing impacts to other UEs. To support this feature, a new IE slss-TxDisabled is introduced. 
	RAN1#92bis agreements:
· For UEs operating with CA
· 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.
· Rel. 14 RRC signalling is not sufficient. 
· Include an RRC parameter to introduce such mechanism. 
· A Rel.15 UE using the carrier without CA does not apply this parameter. 
· It is up to RAN2 to design the signalling to support this feature   
 


With this feature, each carrier configured with synchronization resources can be configured with slss-TxDisabled to disable the transmission of synchronization information. Considering the UE capability and the potential carriers for CA, eNB configures a list of carriers that can be potentially used as synchronization carriers, i.e. Set-A (syncFreqList). On the other hand, UE autonomously selects the carriers used for CA and Set-B is an intersection of Set-A and carriers used for CA. It may happen that only one synchronization carrier is included in Set-B and this carrier is configured by eNB with slss-TxDisabled. In this case, it is not clear whether the UE should transmit the SLSS regardless of the slss-TxDisabled configuration or the UE should regard the Set B as empty and then follow the Rel-14 behaviour of independent synchronization per carrier. UE behaviour in such abnormal case is not captured in current specification. And this may cause ambiguity at UE in realization.
Observation 2   With the feature of SLSS transmission disabling, it may happen that only one synchronization carrier is included in Set-B and this carrier is configured by eNB with slss-TxDisabled.
There are three options to avoid or solve this issue:
Option 1: remove slss-TxDisabled
From RAN2’s perspective, the slss-TxDisabled may cause problems and can be removed. However, this requires further clarification and discussion with RAN1. 
Option 2: the carrier configured with slss-TxDisabled is not included in Set-A
It can be based on eNB implementation to not include the carrier configured with slss-TxDisabled in Set-A. However, if so, the new feature will never work and slss-TxDisabled is essentially useless.
Option 3: specify UE behavior in abnormal case
Specify that if the only one synchronization carrier in Set-B is configured with slss-TxDisabled, UE should regard the Set-B as empty and then follow the Rel-14 behaviour of independent synchronization per carrier. Alternatively, specify that if there is only one synchronization carrier in Set-B, UE transmits SLSS on that carrier ignoring the configuration of slss-TxDisabled. We are OK for both the two alternatives as long as UE behaviour is specified in the abnormal case. Since the UE behaviour when Set-B is empty is definitely, the former one seems more aligned with the current 36.331 running CR. 
As we can see, the SLSS transmission disabling only takes effect in the scenario that UE is configured with slss-TxMultiFreq and Set-B contains multiple carriers, in which only part of these carriers are configured with slss-TxDisabled, then UE can transmit SLSS on other carriers in Set-B that is not configured with slss-TxDisabled. 
So far, ASN.1 for V2X has not been frozen, we prefer option 1 to remove slss-TxDisabled. However, it requires the support from RAN1. From the perspective of RAN2, this issue may be solved by specifying UE behaviors in abnormal cases, and a corresponding CR is provided in [3].
Proposal 4      It is suggested to specify UE behavior in abnormal case for SLSS transmission disabling feature. 
3	Conclusion
Observation 1	In the case of set-A is empty, UE cannot ensure all aggregated carriers are synchronized without following this agreement, which is contradictory to RAN1’s another agreement that all aggregated carriers are synchronized.
Proposal 1	This RAN1 agreement must be captured into current specification in order to achieve carrier aggregation.
Proposal 2	In order to simply capture this agreement, it is suggest to add a note into carrier selection/reselection section in current MAC specification.
Proposal 3	As a compromise, it is also acceptable to add a general description into current 3GPP TS 36.300 to involve the above mentioned agreement.
Observation 2   With the feature of SLSS transmission disabling, it may happen that only one synchronization carrier is included in Set-B and this carrier is configured by eNB with slss-TxDisabled.
Proposal 4       It is suggested to specify UE behavior in abnormal case for SLSS transmission disabling feature. 
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