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1. Introduction

In last RAN1 meeting, the followings were agreed as the UE behaviour when the UE aggregates multiple TA groups [1].
	Conclusions for behaviour when power-limited:

· Partial overlap between:

· 1. SRS+PUCCH/PUSCH/PRACH

· drop SRS

· 2. PUSCH+PUCCH/PUSCH
· TBD
· 3. PRACH on SCell + PUCCH/PUSCH
· TBD
· Full overlap between:

· PRACH on SCell and SRS 

· drop SRS

· PRACH on SCell and PUCCH/PUSCH

· PRACH>everything else 


Even though the agreements above implicitly means allowing parallel transmission of SRS and other physical channels in different TA groups for the non-power-limited case, it seems unclear exactly when the parallel transmission is allowed. A suggestion [2] was made to clarify the UE behaviour on the SRS transmission during the RAN1#68 meeting but the suggestion was not discussed well mainly due to the lack of time. This paper clarifies the potential cases of parallel transmission of SRS and PUCCH/PUSCH in different TA groups and makes suggestions on which cases the parallel transmission should be allowed, especially for the non-power-limited case.
2. Parallel transmission of SRS and PUCCH/PUSCH
Even though parallel transmission in multiple TA groups were discussed for the cases of “partial” overlap and “full” overlap, the definition of “partial” or “full” overlap is unclear. We think it is clearer to discuss the cases of “overlap in a same subframe” and “overlap in consecutive subframes” rather than the cases of “partial overlap” and “full overlap” since the discussion on the overlap comes from the situation of overlap of transmissions in consecutive subframes in different TA groups.
SRS and PUCCH/PUSCH which overlap in consecutive subframes in different TA groups
As shown in figure 1, SRS transmission in subframe n in a TA group can overlap with PUCCH/PUSCH transmission in subframe n+1 in another TA group due to multiple TA. It was already discussed by many companies that parallel transmission of SRS and PUCCH/PUSCH in this case should be supported to avoid too frequent SRS dropping. Since SRS is transmitted in the last SC-FDMA symbol in a subframe, eNB cannot schedule PUCCH or PUSCH in a subframe in a TA group to ensure the SRS transmission in the previous subframe in another TA group.
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Figure 1. Overlap in consecutive subframes

Therefore, we suggest the following:
Proposal 1: Allow parallel transmission of SRS and PUCCH/PUSCH which overlap in consecutive subframes in different TA groups for the non-power-limited case.

SRS and PUCCH/PUSCH which overlap in a same subframe in different TA groups
As shown in figure 2, SRS transmission in subfame n in a TA group can overlap with PUCCH/PUSCH transmission in the same subframe in another TA group partially (figure 2(a)) or fully (figure 2(b)) in case of multiple TA.
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Figure 2. Overlap in a same subframe

In Rel-10 specifications, parallel transmission of SRS and PUCCH/PUSCH in a same symbol/subframe in different cells aggregated by a UE is not allowed so that SRS is dropped or the last symbol of PUCCH or PUSCH is omitted. However, there is no technical reason to prevent parallel transmission of SRS and PUCCH/PUSCH even in the last symbol in a same subframe in different TA groups in Rel-11, since Rel-11 UE should support parallel transmission of PRACH and SRS/PUCCH/PUSCH in different TA groups as already agreed in RAN1#68 (which means the UE RF and baseband structure should be able to support parallel transmission in different TA groups).
If parallel transmission of SRS and PUCCH/PUSCH in a same subframe in different TA groups is not allowed, SRS in a subframe in a TA group (TAG1) should be dropped when overlapped with PUCCH/PUSCH in another TA group (TAG2) if the same subframe of the TA group (TAG1) is not configured as SRS subframe as in figure 3(a). Or else, to avoid complexity/restriction in the PUCCH/PUSCH scheduling in multiple TA groups, a same SRS subframe configuration should be applied to the TA groups which can be aggregated by a UE as in figure 3(b).
Moreover, as shown in figure 3(c), omitting last symbol of PUCCH/PUSCH cannot guarantee that SRS should not be overlapped with the remaining part of the PUCCH/PUSCH since SRS in a TA group can overlap with the second last symbol of a PUCCH/PUSCH in a same subframe in another TA group. Therefore, SRS may have to be always dropped even when the last symbol of PUCCH/PUSCH in different TA group is omitted.
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Figure 3. transmission of SRS and PUCCH/PUSCH without parallel transmission
Therefore, preventing parallel transmission of SRS and PUCCH/PUSCH in a same subframe in different TA groups would lead to unnecessary SRS dropping or unnecessary scheduling restriction of PUCCH/PUSCH without any technical benefits while allowing parallel transmission can be achieved without considerable specification efforts.
Therefore, we suggest the following:

Proposal 2: Allow parallel transmission of SRS and PUCCH/PUSCH which overlap in a same subframe in different TA groups without omitting the last symbol of PUSCH/PUCCH for the non-power-limited case.

3. Summary
In this paper, we discussed the parallel transmission of SRS and PUSCH/PUCCH in different TA groups for the non-power-limited case. The proposals in this paper are summarized as follows.
Proposal 1: Allow parallel transmission of SRS and PUCCH/PUSCH which overlap in consecutive subframes in different TA groups for the non-power-limited case.

Proposal 2: Allow parallel transmission of SRS and PUCCH/PUSCH which overlap in a same subframe in different TA groups without omitting the last symbol of PUSCH/PUCCH for the non-power-limited case.
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