
Page 4
Draft prETS 300 ???: Month YYYY

[bookmark: _GoBack]3GPP TSG-RAN WG1 Meeting #91	R1-1720120
Reno, NV, USA, 27th Novemeber – 1th December 2017                
Agenda Item:	6.2.3.1.2
Source:	Ericsson
Title:	On Synchronization Aspects for PC5 CA
Document for:	Discussion, Decision
Introduction
In RAN1#90bis, the following working assumptions was taken:
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 contribution, we discuss the working assumption along with other synchronization aspects for CA [1]. 
Synchronization references
The working assumption taken in RAN1#90bis states that from a transmitting UE perspective, a single synchronization reference is used for all aggregated carriers. In this section we discuss the implications of this working assumption.
Consider a single UE performing aggregation of two carriers (A and B). We distinguish three possible situations:
· Case 1: For both carriers, the UE uses the synchronization reference with highest priority (i.e., GNSS or NW, depending on the configuration). In this case, the working assumption implies that carriers configured for CA have the same timing. If they do not share the same timing, then they should simply not be configured for CA. This is a network configuration aspect. 
· Case 2: For carrier A, the UE uses the syncronization refence with highest priority (i.e., GNSS or NW, depending on the configuration) whereas for carrier B, the UE uses SLSS as synchronization reference. Details have not been agreed yet but it seems implicit that the UE would follow the timing from carrier A. This would imply transmission on carrier B with a timing that is potentially different from what is received through SLSS. This would complicate synchronization with other UEs in carrier B unless the SLSS protocol is modified. In our view, propagating timing references from one carrier to the other one should be avoided, although in this case the impact may be limited since carrier A uses a highest-priority reference.
· Case 3: For carriers A and B, the UE uses SLSS as synchronization reference. Note that due to the presence of UEs not performing CA (e.g., legacy UEs), the timing on both carriers may be different. However, the working assumption allows for transmission in this case with a single timing reference. In our view, propagating timing references from one carrier to the other one is not acceptable.
The description has focused so far on problems related to timing references. However, SLSS is also used for acquiring frequency synchronization. Given the UE requirements on frequency synchronization, it is clear that the same problem may appear.
Using a single synchronization reference creates problem when timing/frequency for multiple carriers is obtained from SLSS. 
Revert the above working assumption.
Although there are some problems with the working assumption, we agree with its objective. That is, that carrier aggregation should only only possible if the carriers are synchronized. We think that the following proposal solves the aforementioned problems.
[bookmark: _Ref498369630]Two carriers may only be aggregated if the misalignement between their timing/frequency references, which may be different, is below a certain threshold. 
· RAN4 to specify the maximum acceptable misalignment between the timing/frequency references for different carriers.
· When a UE transmits multiple MAC PDUs on multiple carriers, timing on all transmission carriers is aligned. Details FFS.
We also think it is important to clarify that the last sub-bullet in Proposal 2, which is copied from the working assumption in RAN1#90bis, does not preclude multicarrier transmission on unsynchronized carriers using the Release 14 framework. Note that this is different from the CA feature being discussed in Release 15.
Clarify that Rel. 14 functionality is still applicable to transmit on multiple unsynchronized carriers.
Transmission of SLSS/PSBCH
Although RAN1 is currently working towards having CA only on synchronized carriers, we believe that a UE with multicarrier TX capabilities should transmit SLSS/PSBCH on all carriers according to its (pre)configuration. This ensures backwards compatibility with Rel. 14 UEs which are only able to receive on single carrier. 
Synchronization signals such as SLSS should be transmitted independently on each component carrier.
Conclusion
In this paper we have observed and proposed the following:
1. Using a single synchronization reference creates problem when timing/frequency for multiple carriers is obtained from SLSS. 
1. Revert the above working assumption.
Two carriers may only be aggregated if the misalignement between their timing/frequency references, which may be different, is below a certain threshold. 
· RAN4 to specify the maximum acceptable misalignment between the timing/frequency references for different carriers.
· When a UE transmits multiple MAC PDUs on multiple carriers, timing on all transmission carriers is aligned. Details FFS.
Clarify that Rel. 14 functionality is still applicable to transmit on multiple unsynchronized carriers.
Synchronization signals such as SLSS should be transmitted independently on each component carrier.
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