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1. Introduction

There are mainly two open issues when it comes to channel prioritizations within multiple timing advance topic. The first relates to how the UE shall scales its power during the overlapping part of the transmission period between subframe 
[image: image1.wmf]n

 and subframe 
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, on another cell. During RAN1 #69 RAN1 discussed and agreed on a LS that mostly covered this aspect [1]. The LS asks RAN4 for any potential feedback regarding this approach. Our recommendation is to await feedback from RAN4.  In case RAN4 feedback is not available in time, RAN1 should go ahead and finalize MTA topic in order to meet the Rel-11 deadline.

The second open issue relates to how the UE shall priorities the different channels if PRACH on an SCell partly overlaps with PUSCH/PUCCH on other cells.
In this contribution we further discuss these topics.

2. Discussion 

Assuming that RAN1 has not received any feedback from RAN4 regarding how the UE should handle the transition period between different subframes. We here continue the discussion assuming that no such feedback is available. The LS RAN1 sent to RAN4 during RAN1 #69 highlights the following 

RAN1 intends to include a sentence in the RAN1 specs roughly as follows for the partial overlap of PUCCH/PUSCH and PUSCH: 

"The UE shall adjust the transmission power, so that the UE does not exceed the maximum transmission power Pc_max for the part of the subframes that partly overlap between different Timing Advanced Groups."

RAN1 is still discussing whether this power adjustment should apply only to the exact overlap period or to a whole SC-FDMA symbol i.e. the options discussed in the RAN1 are:

· RAN1 only specifies that the PUSCH/PUCCH transmission power during the overlap period shall not exceed Pc_max (no RAN1 specification changes in addition to the sentence above if overlap period is covered by transient period).
· RAN1 specifies the transmission power of the whole PUSCH/PUCCH symbol that partially overlaps with other transmissions so that Pc_max is not exceeded (new RAN1 rules required). RAN1 would like to note that such a solution might lead to considering the need for a new transition period at a symbol boundary within a subframe.

The LS highlights two different options to specify the UE behaviour in the overlapping period between subframes, i.e. either that it is specified for the whole subframe or only the overlapping part of the subframes. We observe that with the first option the modulation symbols that are transmitted within the overlapping part of the subframe will have an uncertain power level, which may make it difficult to demodulate them correctly. For the second option this period is extended to a whole SC-FDMA symbol, which will potentially create more modulation symbols with an uncertain power level. We note here also that this mainly refers to a UE complexity issue whether to have a transition period that covers part of an SC-FDMA symbol or a whole SC-FDMA. We further note that the complexity in question here would be similar to the order of the transition periods specified in RAN4, which has then previously been found acceptable. Based on the analysis we have a slight preference to adopt the first options as it would potentially allow better performance and at the same time the complexity in the terminals will not significantly increase.

Proposal 

· RAN1 only specifies that the PUSCH/PUCCH transmission power during the overlap period shall not exceed Pc_max (no RAN1 specification changes in addition to the sentence above if overlap period is covered by transient period).
If PRACH on SCell partly overlaps with PUSCH/PUCCH on other cells we propose to scale down PRACH power during the overlapping time period.  In the appendix we show that the maximum transmit timing difference between PCell (PUSCH/PUCCH) and SCell (PRACH) occurs when PCell and SCell sites as well as the UE are on one line, see Figure 1. In this case a PCell PUSCH/PUCCH transmission starts at  
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 and an SCell RACH transmission starts at
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 (Time 0 is the DL transmission time at the cell sites and also the desired UL receive timing of PUSCH and PUCCH). 
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is the propagation delay between PCell and UE. 
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 is the maximum propagation time between PCell and SCell sites.
	[image: image7.emf]30



s

PCell SCell

UE PCell TX timing: −T 

UE SCell TX timing: 30+T

T



	Figure 1
: The maximum transmit timing difference occurs if PCell and SCell transceivers as well as the UE are on one line. 
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is the propagation delay between PCell and UE. The PCell transmission timing of PUSCH/PUCCH is 
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(taking timing advance into account) and the SCell PRACH transmission timing is 
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(no timing advance is used for PRACH).


In Figure 2 the timing diagrams of a PCell PUSCH/PUCCH transmission starting at 
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and an SCell PRACH transmission starting at 
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are shown.
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	Figure 2
: The PCell PUSCH/PUCCH transmission starts at 
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and extends to 
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is the subframe length of 1 ms). The SCell PRACH transmission starts at 
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and extends to
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. We assume here RACH preamble format 0 which has a length of 
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including the cyclic prefix. 


As long as 
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holds no overlap between PRACH transmission and PUSCH/PUCCH transmission in the next subframe occurs. From this formula we obtain that for 
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no overlap occurs. A propagation delay of 
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corresponds roughly to a distance of 10 km. 

We believe that UL carrier aggregation is only useful for terminals close to cell centers given UE power limitations. In above outlined scenario the UE is 10 km away from the PCell site and even 20 km from the SCell site. We don’t consider UL carrier aggregation common for even larger distances. For the very rare cases this should happen we propose that the UE should reduce PRACH power. Given the large time duration of PRACH the resulting loss in PRACH detection is minimal for small (compared to 
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PRACH duration without cyclic prefix) overlaps.
Proposal 2:

· If PRACH on SCell partly overlaps with PUSCH/PUCCH on other cells scale down PRACH in case of power limitation.
3. Conclusion

In this contribution we discuss prioritization of cells and channels due to multiple Timing Advance values. We propose:

· RAN1 only specifies that the PUSCH/PUCCH transmission power during the overlap period shall not exceed Pc_max (no RAN1 specification changes in addition to the sentence above if overlap period is covered by transient period) according to LS R1-123067.

· If PRACH on SCell partly overlaps with PUSCH/PUCCH on other cells scale down PRACH in case of power limitation.
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Appendix

Figure 3 shows PCell and SCell sites as well as the UE. It furthermore shows UE transmit timings for PCell (PUSCH/PUCCH with timing advance) and SCell (RACH, no timing advance). The propagation time between SCell and UE is calculated using cosine rule.

	[image: image24.emf]30



s

T

PCell SCell

sqrt(30

2

+T

2

−

60Tcos(



))



UE PCell TX timing: −T 

UE SCell TX timing: sqrt(30

2

+T

2

−60Tcos(



))



	Figure 3
: Transmit timings for PCell (PUSCH/PUCCH with timing advance) and SCell (RACH, no timing advance).


The largest transmit timing difference occurs for
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. The SCell TX timing becomes then 
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and the transmit timing difference becomes
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