
3GPP TSG RAN WG1 Meeting #91                                            
R1-1719977
Reno, USA, November 27th – December 1st, 2017
Source:
OPPO 
Title:
Synchronization in eV2X carrier aggregation
Agenda Item:
6.2.3.1.2
Document for:
Discussion and Decision

1. Introduction

This is a revision of R1-1718037.

Synchronization in carrier aggregation for eV2X was discussed in RAN1 #90bis, and the following working assumption was achieved [1]:
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 remaining issues of synchronization to support carrier aggregation in eV2X. 
2. Discussion
There are three kinds synchronization types defined in Rel-14 V2X, {GNSS, eNB, UE}. They can also be applied to Rel-15 V2X. For carrier aggregation, all the carriers should select the same synchronization source type. 
Proposal 1: The same synchronization source types ({GNSS, eNB, UE}) are applied to Rel-15 V2X carrier aggregation.
Based on the same sync source type, multi-carriers can be either synchronized or asynchronized. If all carriers are not synchronized, there are the following issues.

· Severe half duplexing for asynchronized carriers

For intra-band carrier aggregation, UE cannot receive signal from other carriers if it is transmitting at the same time because of half-duplexing limitation. If multi-carriers are not synchronized, that will result in severe half-duplexing problem. An example is shown in Figure 1. Carrier 1 and carrier 2 are not synchronized. If UE transmits at subframe 1 on carrier 2, it cannot receive or sensing at subframe 1 and subframe 2 on carrier1. 
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Figure 1 Illustration of half duplexing for asynchronized carriers.

· Imbalance power between carriers.

For asynchronized carriers, there is partially overlapping between carriers. For example in Figure 1, the later part of subframe 1 and first part of subframe 2 on carrier 1 are overlapped with subframe 1 on carrier 2. If data is transmitted on both carriers, there will be power imbalance between carriers.
For example, if two packets are to be transmitted at subframe 1 on both carriers, all of the transmission power can be allocated to the first part of subframe 1 on carrier 1, and half power can be used to the later part of subframe 1 on carrier 1 because power needs to be shared between two carriers. That will result in different SINR for the packet on carrier 1. Another possible scheme is that the transmission power of packet on carrier 1 keeps constant, such as half of total transmission power, and half of the transmission power is allocated to the packet on carrier 2. That can keep the same SINR of packet on carrier 1. While from the UE’s perspective, there is power ramping at the middle of subframe 1 on carrier 1, and all of the transmission power cannot be fully used.
Based on the above analysis, we propose to confirm the working assumption.

Proposal 2: Confirm the 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
For SLSS transmission, we propose that UE transmits SLSS on all carriers so that other UE can be synchronized in case one of the SLSS is detected. Different UE can support different number of carriers, and which carrier the UE can support is different between UE. If SLSS is only transmitted on specific carrier, the UE which doesn’t support this specific carrier cannot receive the SLSS and synchronized to it.
Proposal 3: SLSS is transmitted on all carriers.

3. Conclusions
In this contribution, the synchronization is discussed to support carrier aggregation in eV2X. The following proposals are given.
Proposal 1: The same synchronization source types ({GNSS, eNB, UE}) are applied to Rel-15 V2X carrier aggregation.
Proposal 2: Confirm the 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
Proposal 3: SLSS is transmitted on all carriers.

4. References
[1] 3GPP RAN1 #90bis Chairman’s notes, Oct. 2017
_1566716551.vsd
Subframe 1


Subframe 2


Subframe 3


Subframe 1


Subframe 2


Subframe 3


Carrier 1


Carrier 2


t



