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1
Introduction
In Rel-10, a single UL timing advance (TA) group is supported for UE in carrier aggregation (CA).  UL transmission timing is thus synchronous across all the UL component carriers (CCs) in CA at the UE. In Rel-11, two TA groups are supported, which may cause non-synchronous UL transmission timing across CCs in CA.  In this paper, we share our views on the maximum allowed timing offset for UL transmission timing in CA in Rel-11.
2
Discussion
In Rel-10, a UE can be configured for CA with 2 or more component carriers (CC), one of which is configured as the primary CC (PCC), and the remaining CCs are designated as the secondary CCs (SCC). A single UL timing advance group is supported. That is, all UL CCs follow the same single group of TA commands, such that UL transmission timing is the same for all UL CCs in CA at the UE side. 

In Rel-11, two TA groups are supported, as illustrated below:
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Figure 1 Illustration of two TA groups for CA in Rel-11

Due to the separate operation of UL transmission timing of the two TA groups, it is thus possible that the UL transmission timing can be different for the two TA groups, as shown below (Δ(2 in Figure 2):
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Figure 2 Illustration of UL transmission timing under two TA groups

It was discussed in Rel-10 that the DL reception timing at the UE across different CCs can be different (see Δ(1 in Figure 2),  typically due to different propagation distances, different deployment introduced delays (e.g., repeaters on one CC but not on the other CC), etc.  In Rel-10, the following was agreed: 
· If the DL timing difference between two CCs is increased, additional UE complexity is required because UE needs to buffer data for one of the two CCs (Pcell or Scell) during the time difference between Pcell and Scell.

· UE receiver has to cope with a relative propagation delay difference up to 30 us between two CCs.
For the UL transmission timing difference, the same design considerations still hold – impact on implementation complexity and root cause of potentially different UL TA managements. In addition, non-zero UL transmission timing difference has impact on some UL design [1][2]. As a result, it is natural and preferable to apply the same max allowed timing offset defined in Rel-10 DL reception timing for Rel-11 UL transmission timing. Specifically, we propose:

· Proposal: In Rel-11, when two TA groups are configured for a UE, the UE transmitter has to cope with a relative transmission timing difference up to 30 us between the two TA groups.
It may also be of interest to further reduce the maximum allowed timing offset for UL transmissions in the two TA groups to further simplify implementation and design efforts, particurlarly depending on the impact on some UL design [1][2]. 
3
Conclusions 

In this contribution, we discussed the UL transmission timing issue in the support of multi-TA group in Rel-11. Based on the max allowed DL reception timing difference across CCs (30us) defined in Rel-10, we propose:
· In Rel-11, when two TA groups are configured for a UE, the UE transmitter has to cope with a relative transmission timing difference up to 30 us between the two TA groups.
In addition, it may also be of interest to further reduce the maximum allowed timing offset for UL transmission if it can simplify implementation and any additional design efforts.
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