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1
Background
This contribution deals with open issues related to multiple timing advance. Details related to simultaneous transmission of SRS and PUSCH/PUCCH should still be discussed. In RAN1#68 it was decided that in case of power limitation and partial overlap of SRS and PUSCH/PUCCH, SRS is dropped. This may imply that SRS is not dropped, if power is not limited, but separate decision is needed. Also it has been proposed that in full overlap case of SRS and PUSCH/PUCCH, SRS transmission is allowed if power is not limited. This would mean different UE behaviour compared to Rel-10.
Another open issue discussed in this paper is UE behaviour in case of partial overlap of PRACH and PUSCH/PUCCH/SRS. This issue was discussed in RAN1#68 but no conclusion was made.

2
Parallel transmission of SRS and PUSCH/PUCCH 
It has been proposed in [1] that parallel transmission of SRS and PUSCH/PUCCH in a same subframe of different TAGs is allowed in non-power-limited case. In Rel-10 the UE behavior is defined so that SRS is dropped if it coincides with PUSCH/PUCCH transmission. As mentioned above, RAN1#68 decision was that in case of power limitation and partial overlap of SRS and PUSCH/PUCCH, SRS is dropped. This may imply that in case of no power limitation, SRS is transmitted. However, the current Rel-10 UE behaviour definition in 36.213 can be interpreted so that SRS is dropped both full and partial overlaps with PUSCH/PUCCH, independent of power limitation. Separate decision is needed to allow SRS transmission in overlap cases in Rel-11.
The benefit of allowing parallel transmission of SRS and PUSCH/PUCCH in non-power limited case is that extensive SRS dropping, that would have an impact to system performance, can be avoided. Extensive SRS dropping can indeed be a problem in partial overlap case: if UE is scheduled continuously in multiple carriers and timing advance of those carriers is controlled separately, it is very likely that at least small partial overlap exist between carriers and this would mean that SRS transmission is not possible. We propose that SRS is not dropped in non-power limited case if SRS partially overlaps with PUSCH/PUCCH on other carriers. .
In case of full overlap of SRS and PUSCH/PUCCH the question is, how much system performance is increased compared to Rel-10 due to more complicated SRS dropping rules and how much additional complexity is incurred to eNB, UE and to specifications. If in partial overlap case SRS dropping depending on power limitation is agreed, then eNB needs to have DTX detection for SRS (in earlier releases SRS dropping conditions are known at the eNB). DTX detection would also be needed in full overlap case. From UE point of view simultaneous SRS and PUSCH/PUCCH would be a new transmission mode which may have some impact to MPR/A-MPR definition or values to be used in power back-off. It might be that overall benefit from simultaneous SRS and PUSCH/PUCCH is low if UE has to use bigger power back-off for PUSCH/PUCCH. RAN4 view on this issue may be needed. In addition it should be discussed if parallel SRS and PUSCH/PUCCH is multiple TA or Rel-11 specific issue. If all the Rel-11 UEs would transmit SRS and PUSCH/PUCCH simultaneously the operation compared to Rel-10 UEs (which always drop SRS) would be opposite. In case of Rel-11 UE and Rel-10 eNB, UEs would anyway have to operate according to Rel-10 specifications. From compatibility point of it might be better to limit parallel SRS and PUSCH/PUCCH in case of full overlap to multiple TA configurations. We are not sure if SRS dropping in full overlap case is a serious problem. Implications of parallel SRS and PUSCH/PUCCH in full overlap case should be studied further.
3
Partial overlap of PRACH + PUSCH/PUCCH/SRS
As mentioned above UE behaviour in case of partial overlap of PRACH on SCell + PUCCH/PUSCH is not yet decided. It should be noted that PRACH is always transmitted with the value TA=0 and in carrier aggregation DL transmission are assumed to be synchronized. Because of this PRACH transmission in subframe #n cannot start in advance compared to other UL transmissions in subframe #n. This means that partial overlap of PRACH in subframe #n and PUSCH/PUCCH in subframe #n-1 does not exist. PRACH transmissions are followed by the guard period i.e. PRACH transmission consist of cyclic prefix, preamble and guard period. The guard period or PRACH format should be selected so that PRACH in subframe #n does not overlap with UL transmissions in subframe #n+1. Because of these issues partial overlap of PRACH + PUSCH/PUCCH would only exist in the cases when eNB configures inappropriate preamble format for the cell. Our view is that there is no need to define new UE behaviour for this case.
4
Conclusions
We propose that SRS is not dropped in non-power limited case if it partially overlaps with PUSCH/PUCCH on other carriers.
In the full overlap case of SRS and PUSCH/PUCCH the power back-off applied to PUSCH/PUCCH may need to be bigger because parallel SRS may increase the required back-off. Further study on this topic is needed. 
If simultaneous SRS and PUCCH/PUSCH is supported in full overlap case, it is preferable that it is only supported when UE is configured to use multiple TA so that there are no compatibility issues in case of Rel-11 UEs in the Rel-10 network.
Definition of new UE behavior for the partial overlap PRACH and PUCCH/PUSCH/SRS is not necessary.
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