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1. Introduction

In RAN1#67 meeting, scenarios was identified for additional carrier in RAN1 as follows[1]
In the design of the new carrier type, support shall be provided for operation in both of the following scenarios (not necessarily equally optimized for both cases – take into account the gain that can be achieved):

· Synchronized carriers, i.e. where the legacy and additional carriers are synchronized in time and frequency to the extent that no separate synchronization processing is needed in the receiver.

· Unsynchronized carriers (i.e. where the legacy and additional carriers are not synchronized with the same degree of accuracy as for the synchronized carriers).

Note that synchronization is considered from the perspective of the UE receiver. 

In this contribution, we discuss frame timing and SFN of unsynchronized additional carrier and provide proposals.
2. Frame timing and SFN of additional carrier
For synchronized additional carriers, it is clear from its definition that the frame timing and also SFN are aligned precisely with associated legacy carrier.

For unsynchronized additional carriers, the range of timing offset from associated legacy carrier is not specified for now. 
In Annex J.1 of [2], deployment scenarios for Carrier Aggregation , it is specified that "The reception timing difference at the physical layer of DL assignments and UL grants for the same TTI but from different serving cells (e.g. depending on number of control symbols, propagation and deployment scenario) does not affect MAC operation. A UE should cope with a relative propagation delay difference up to 30 s among the component carriers to be aggregated in inter-band non-contiguous CA. This implies that a UE should cope with a delay spread of up to 31.3 s among the component carriers monitored at the receiver, since the BS time alignment is specified to be up to 1.3 s.
When CA is deployed frame timing, SFN and TDD-Config are aligned across cells that can be aggregated."

For additional carriers, some assumption on their frame timing and SFN may be necessary for further RAN1 work. As additional carriers are under enhancement of carrier aggregation work item, this stage-2 specification of Rel-10 carrier aggregation should be followed as much as possible (except for TDD-Config).
Therefore we propose the following assumptions on additional carriers for further study in RAN1:
Assumption 1. Frame timing and SFN are aligned between legacy and additional carrier
Assumption 2. UE should cope with a delay spread of up to 31.3 s between legacy carrier and additional carrier even in the case of unsynchronized additional carrier
3. Conclusion
From above discussion, we propose the following assumptions should be taken into account for additional carrier.

Assumption 1. Frame timing and SFN are aligned between legacy and additional carrier

Assumption 2. UE should cope with a delay spread of up to 31.3 s between legacy carrier and additional carrier even in the case of unsynchronized carrier
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