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1 Introduction

In the last RAN4 meeting the UE behaviour in terms of TA to apply when the UE is configured with multiple TAG was proposed [1]. The proposed CR was not agreed and was deferred for further investigation.
In this paper we analyse the proposed UE behaviour and the need for such requirements.
2 Background and Summary
The requirements for multiple timing advance group (TAG) has been introduced in Rel-12 (i.e. TS 36.133). The UE can be configured with separate TA values for serving cells in pTAG and for serving cells in sTAG. This feature can in particular be used in dual connectivity (DC) where PCell and PSCell in both DL and UL are configured in separate nodes i.e. MeNB and SeNB.
It was proposed in [1] that:

· For UE capable of supporting multiple timing advance, the above statement only applies to the UE’s TAG with the smallest TA.
The proposed requirement is suggested to be applicable for determining the UE behaviour for uplink transmission in subframe that occurs immediately after the measurement gap. The latter is defined in section 8.1.1 of TS 36.133.

3 Analysis on Impact of MTAG on UE Behaviour after Gap
The UE behavior after the measurement gap as defined in section 8.1.1 of TS 36.133 is based on whether the UE serving cell is E-UTRAN FDD or E-UTRAN TDD or both E-UTRAN FDD and E-UTRAN TDD; the latter one are being specifed. In case the serving cell is E-UTRAN TDD the UE behviour for the uplink transmission in subframe that occurs immediately after the measurement gap depends on the whether the subframe before the gap is an UL or DL subframe. 
The reason for allowing the UE to skip UL transmission in the subframe after the gap is that the UE may apply TA commands during the gap and would result in shortening of the measurement gap if UE has to transmit also in the subframe just after the gap.

With multiple TAG, the UE may apply different different TA values on PCell and SCell (or PSCell in DC) and that would result in slight shift in the transmission time of their respective UL subframes. According to section 7.9 of TS 36.133, the maximum uplink transmission timing difference between the pTAG and the sTAG is limited to 32.47µs. This difference is quite small and well within the margin. This will not have any system impact. We therefore don’t see any need to specify which TA the UE should use, when configured with MTAG, for determining the UE behaviour for UL transmission after the gap. Instead this should be left for UE implementation.
· Proposal # 1: The maximum uplink transmission timing difference between the pTAG and the sTAG is limited to 32.47µs. Therefore it is not necessary to specify which TA the UE should use, when configured with MTAG, for determining the UE behaviour for UL transmission after the gap.
4 Summary
The impact of TA on UE transmission behavior in subframe immediately after the gap, when the UE is configured with MTAGs, has been analyzed in this paper. 
Here is the summary of the main proposal: 
· Proposal # 1: The maximum uplink transmission timing difference between the pTAG and the sTAG is limited to 32.47µs. Therefore it is not necessary to specify which TA the UE should use, when configured with MTAG, for determining the UE behaviour for UL transmission after the gap.
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