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1
Introduction
In LTE Rel-11, multiple timing advance groups (TAGs) are supported in UL. It was agreed in RAN1#68 that the maximum UL timing overlap is approximately 30µs plus any tolerances up to RAN4 for inter-band TAGs. This agreement formed the basis of many Rel-11 physical layer features related to multiple TAGs. In this contribution, we share our views on some remaining issues related to multiple TAGs.
2
Discussion
In LTE Rel-11, multiple timing advance groups (TAGs) are supported in UL. It was agreed in RAN1#68 that the maximum UL timing overlap is approximately 30µs plus any tolerances up to RAN4 for inter-band TAGs. This agreement formed the basis of many Rel-11 physical layer features related to multiple TAGs. 
It is worth clarifying that the maximum UL timing overlap refers to the UL timing difference between any TAG pairs. In other words, the maximum timing overlap refers to the UL timing difference between the UL TAG of the earliest UL timing and the UL TAG of the latest UL timing:
· Proposal 1: It should be clarified that the maximum UL timing overlap refers to the UL timing difference between any TAG pairs. 
As indicated in [1], such maximum UL timing overlap is not currently captured in any specifications. Since this restriction is necessary for proper UL operations under multiple TAGs, it is thus necessary to capture it in RAN1 specifications. Indeed, the maximum DL reception timing difference, which is currently captured in 36.300, is also preferable to be captured in RAN1 specifications as well. As a result, we propose:

· Proposal 2: Capture the maximum UL timing overlap in RAN1 specifications. Also consider capturing the maximum DL reception timing difference in the RAN1 specification.

Note that different DL reception timing is not supported in the case of intra-band CA. Due to lack of UE capability indicator for this feature, such support for inter-band CA is mandatory.

It is possible that upon receiving timing commands for one or more TAGs, the resulting UL timing overlap among multiple TAGs may exceed the maximum UL timing overlap. In such a case, it appears there were some RAN2 discussions. However, it is recommended to clarify the intended UE behavior in RAN1, since this would have physical layer impact. One straightforward conclusion is to leave UE behavior completely unspecified. If any UE behavior is to be specified, it should be kept simple, e.g., the primary TAG should always be given the precedence to ensure proper UL timing for the primary TAG, while handling for secondary TAG(s) can be left for implementation. 
· Proposal 3: When the actual UL timing overlap exceeds the maximum UL timing overlap, the intended UE behavior should be clarified in RAN1. If any UE behavior is to be specified, it should be kept simple, e.g., the primary TAG should be ensured proper UL timing, while handling of secondary TAG(s) can be left for implementation.

3
Conclusions 

In this contribution, we discussed a few remaining issues related to multiple TAGs in Rel-11, and propose the following:
· Proposal 1: It should be clarified that the maximum UL timing overlap refers to the UL timing difference between any TAG pairs. 

· Proposal 2: Capture the maximum UL timing overlap in RAN1 specifications. Also consider capturing the maximum DL reception timing difference in RAN1 specifications.

· Proposal 3: When the actual UL timing overlap exceeds the maximum UL timing overlap, the intended UE behavior should be clarified in RAN1. If any UE behavior is to be specified, it should be kept simple, e.g., the primary TAG should be ensured proper UL timing, while handling of secondary TAG(s) can be left for implementation.
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