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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].
	Conclusion (revised):

· Parallel transmission of PRACH on SCell and PUSCH/PUCCH/SRS in different TAGs should be supported at least in the non-power-limited case.

·  Detailed behaviour FFS for power limited case.
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 


In the agreements captured above, UE behaviour in the power-limited case was discussed respectively for the cases of partial overlap and full overlap. However, the definition of “partial” or “full” overlap seems unclear, which may lead to an ambiguous interpretation of the current and/or further agreements. In this paper, we discuss the power-limited case in multiple TA with clearer definition and make some suggestions on the related UE behaviours, especially for the PRACH/PUCCH/PUSCH transmission.

2. Parallel transmission of PRACH and PUCCH/PUSCH
As described in the previous section, it was agreed in last RAN1 meeting prioritizing PRACH on SCell over PUCCH/PUSCH in case of “full overlap” for the power-limited situation and the UE behaviour in case of “partial overlap” is still TBD. However, it may have no significant meaning distinguishing partial and full overlap between PRACH and PUCCH/PUSCH. As shown in figure 1(a), PRACH transmission does not follow an ongoing TA but PRACH in a TA group always starts from the same or delayed timing from the subframe boundary of any aggregated TA groups at a UE perspective. Therefore, PRACH transmission in subframe n in a TA group never overlaps with PUCCH/PUSCH transmission in subframe n-1 of another TA group. Moreover, 30us misalignment between TA groups may be covered by the guard time following the PRACH transmission so that PRACH transmission in subframe n in a TA group does not overlap with PUCCH/PUSCH transmission in subframe n+1 if the PRACH parameters are configured reasonably for each cell. 
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Figure 1. Overlap between PRACH and PUCCH/PUSCH

In addition, there are PRACH configurations [2] where a PRACH transmission spans over two subframes as shown in figure 1(b) and 1(c). In this case, PRACH transmission which starts from subframe n overlaps with PUCCH/PUSCH which is transmitted both in subframe n and in subframe n+1. Since relatively a large portion of PUCCH/PUSCH transmission overlaps with PRACH transmission in all the relevant cases above, PRACH can be prioritized over PUCCH/PUSCH for all the cases of overlap between PRACH and PUCCH/PUSCH in the power-limited situation without distinguishing “full” or “partial” overlap cases. However, it should be discussed further whether the same principle should be also applied to PRACH preamble format 4 since PRACH preamble format 4 may occupy relatively a small portion of PUCCH/PUSCH.
Proposal 1: For the power-limited case, PRACH is prioritized over PUCCH/PUSCH whenever it overlaps with PUCCH/PUSCH, while it is FFS whether the same principle applies to PRACH preamble format 4.

3. Parallel transmission of PUCCH/PUSCH 

UE can follow the Rel-10 behaviour when its PUCCH/PUSCH transmission in PCell TA group overlaps with PUSCH transmission in a same subframe so that there is no need to define a special UE behaviour in Rel-11 in this case. It should be also noted that PUCCH transmission in the PCell is always prioritized over PUSCH in any SCell to protect UCI on PUCCH in this case. 
When PUCCH/PUSCH transmission in a subframe in PCell TA group overlaps with PUSCH transmission in the previous or next subframe in another TA group as shown in figure 2, it is still FFS whether RAN1 specification need to handle this case or this case can be handled via RAN4 requirements without a special RAN1 specification [3]. In any cases, we suggest prioritizing PUCCH transmission in PCell TA group over PUSCH transmission in an SCell TA group if prioritization is possible.
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Figure 2. Overlap between PUCCH/PUSCH

Proposal 2: For the power-limited case, PUCCH is prioritized over PUSCH when a PUCCH transmission in a subframe in PCell TA group overlaps with a PUSCH transmission in a contiguous subframe in another TA group.

4. Summary
In this paper, we discussed the parallel transmission of PRACH/ PUSCH/PUCCH in different TA groups for the power-limited case. The proposals in this paper are summarized as follows.
Proposal 1: For the power-limited case, PRACH is prioritized over PUCCH/PUSCH whenever it overlaps with PUCCH/PUSCH, while it is FFS whether the same principle applies to PRACH preamble format 4.

Proposal 2: For the power-limited case, PUCCH is prioritized over PUSCH when a PUCCH transmission in a subframe in PCell TA group overlaps with a PUSCH transmission in a contiguous subframe in another TA group.
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