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1 Introduction

In RAN1#79 meeting [1], SRS handling in DC power control mode 2 was agreed as below: 
· For SRS handling if the requested SRS power is not satisfied in PCM1/2, 

· Apply Rel-11 within a CG by treating the total allocated power in the symbol containing SRS as if PCmax

· For power allocation for SRS in PCM2,

· Power per CG is computed at subframe-boundary. SRS power is accounted for the total power per CG, CG associated with earlier timing will gets the higher priority

In RAN#66 meeting,[2] was agreed, where 
[image: image1.wmf]1

1

ˆ

(1)

CG

Pi

 is defined for PCM2 as follows: 
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5.1.4.2
Dual connectivity power control Mode 2

If the UE transmission(s) in subframe [image: image2.wmf]1
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 of CG1 overlaps in time with transmission(s) in subframe [image: image3.wmf]1
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of CG2, the UE shall determine 
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where, 
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is the linear value of configured transmitted power for Dual Connectivity for the subframe pair [image: image8.wmf](
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, as described in [6];
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, if the UE does not have a PUSCH transmission in serving cell [image: image10.wmf]1
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 if the UE does not have a PUCCH transmission in CG1; 
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if the UE has no transmission in subframe [image: image13.wmf]1
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 of CG2;
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For a cell group CG1

if the UE is configured with multiple TAGs within CG1, and if the PUCCH/PUSCH transmission of the UE on subframe [image: image14.wmf]i

 for a given serving cell in a TAG of CG1 overlaps some portion of the first symbol of the PUSCH transmission on subframe [image: image15.wmf]1
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 for a different serving cell in another TAG of CG1, the UE shall adjust its total transmission power of CG1 to not exceed [image: image16.wmf]1
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on any overlapped portion.
if the UE is configured with multiple TAGs within CG1, and if the PUSCH transmission of the UE on subframe [image: image17.wmf]i

 for a given serving cell in a TAG of CG1 overlaps some portion of the first symbol of the PUCCH transmission on subframe [image: image18.wmf]1
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 for a different serving cell in another TAG of CG1 the UE shall adjust its total transmission power of CG1 to not exceed [image: image19.wmf]1
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on any overlapped portion.

if the UE is configured with multiple TAGs within CG1, and if the SRS transmission of the UE in a symbol on subframe [image: image20.wmf]i

 for a given serving cell in a TAG of CG1 overlaps with the PUCCH/PUSCH transmission on subframe [image: image21.wmf]i

or subframe [image: image22.wmf]1
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 for a different serving cell in the same or another TAG of CG1 the UE shall drop SRS if its total transmission power of CG exceeds [image: image23.wmf]1
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 on any overlapped portion of the symbol.

if the UE is configured with multiple TAGs within CG1 and more than 2 serving cells within CG1, and if the SRS transmission of the UE in a symbol on subframe [image: image24.wmf]i

 for a given serving cell in the CG1 overlaps with the SRS transmission on subframe [image: image25.wmf]i

 for a different serving cell(s) in CG1 and with PUSCH/PUCCH transmission on subframe [image: image26.wmf]i
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 for another serving cell(s) in CG1, the UE shall drop the SRS transmissions in CG1 if the total transmission power of CG1 exceeds [image: image28.wmf]1
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on any overlapped portion of the symbol.
if the UE is configured with multiple TAGs within CG1, the UE shall, when requested by higher layers, to transmit PRACH in a secondary serving cell in CG1 in parallel with SRS transmission in a symbol on a subframe of a different serving cell belonging to a different TAG of CG1, drop SRS in CG1 if the total transmission power of CG1 exceeds [image: image29.wmf]1
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 on any overlapped portion in the symbol.

if the UE is configured with multiple TAGs within CG1, the UE shall, when requested by higher layers, to transmit PRACH in a secondary serving cell in CG1 in parallel with PUSCH/PUCCH in a different serving cell belonging to a different TAG in CG1, adjust the transmission power of PUSCH/PUCCH in CG1 so that its total transmission power of CG1 does not exceed [image: image30.wmf]1
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on the overlapped portion.
=======================================================
In this contribution we will investigate the determination of 
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 in PCM2, when SRS is configured.
2 Discussion
In [2], the 
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 in PCM2 as follows:
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As the definition of 
[image: image34.wmf]1

1

ˆ

(1)

CG

Pi

 in PCM2, 
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 is set to zero when determining 
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 in the following conditions:

· Condition addressed in [2]
· if the UE has no transmission in subframe [image: image37.wmf]1
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 of CG2
· Condition not addressed in [2]
· if the UE transmits a shortened PUSCH/PUCCH in subframe [image: image38.wmf]1
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 of CG2, and transmission(s) on CG1 in subframe [image: image39.wmf]1
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 do not overlap with UE transmission(s) in subframe [image: image40.wmf]1
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 of CG2 
As shown in Figure 1, when maximum uplink timing difference is equal to or less than one symbol and shortened PUSCH/PUCCH is transmitted in subframe i2-1, there is no overlapping portion between the transmission in subframe i2-1 and subframe i1 if no SRS is scheduled or triggered, or if SRS  is dropped in i2-1. In such case, the power allocation of CG1 in subframe i1 should not be limited by the non-overlapping transmission in subframe i2-1 known by the UE. 
Proposal 1:  Capture the following missing condition in the specification:
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, if the transmission(s) in subframe i2-1 of CG2 do not overlap with the transmission(s) in subframe i1 of CG1.
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Fig. 1. Power allocation in PCM2 when there is no overlapping transmission between subframe i2-1 and subframe i1.
According to the definition of 
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in the following conditions:

· Condition addressed in [2]
· if the UE does not have an SRS transmission in subframe [image: image47.wmf]1
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or if the UE drops the SRS transmission in subframe [image: image49.wmf]1
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· Condition not addressed in [2]
· if the UE drops the SRS transmission in subframe [image: image54.wmf]1
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due to collision with a PUCCH/PUSCH/PRACH transmission in subframe [image: image56.wmf]1
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or subframe 
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 if the total transmission power of CG1 exceeds [image: image59.wmf]1
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 on any overlapped portion in the symbol.
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As shown in Figure 2, when maximum uplink timing difference is larger than one symbol, there is overlapping transmission between subframe i1 and subframe i2 even if the SRS of subframe i1 is dropped.  The power allocation of MCG in subframe i2 should not be limited by the tentative power of the dropped SRS in subframe i1. Therefore,,
Proposal 2: Capture the following missing condition in the specification:
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, if UE drops SRS transmission in subframe [image: image63.wmf]1
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 when the UE is configured with multiple TAGs in CG1 and the total transmission power of CG1 exceeds [image: image65.wmf]1
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 on any overlapping portion in the symbol.
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Fig. 2. Power allocation in PCM2 when there is still overlapping portion between subframe i1 and subframe i2, if SRS is dropped since MTA operation in SCG.
3 Conclusions
In this contribution we investigated the determination of 
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 in PCM2 when SRS is configured. Based on the analysis we have the following proposals:

Proposal 1: Capture the following missing condition in the specification:
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, if the transmission(s) in subframe i2-1 of CG2 do not overlap with the transmission(s) in subframe i1 of CG1.
Proposal 2: Add the condition [image: image70.wmf]0
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 when the UE is configured with multiple TAGs in CG1 and the total transmission power of CG1 exceeds [image: image73.wmf]1
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 on any overlapping portion in the symbol.
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5
Power control
5.1.4.2
Dual connectivity power control Mode 2

If the UE transmission(s) in subframe [image: image74.wmf]1
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of CG2, the UE shall determine 
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where, 
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is the linear value of configured transmitted power for Dual Connectivity for the subframe pair [image: image80.wmf](
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 if the UE does not have a PUCCH transmission in CG1; 
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 of CG2, or if the transmission(s) in subframe i2-1 of CG2 do not overlap with the transmission(s) in subframe i1 of CG1;
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If the UE has a PRACH transmission for CG1 overlapping with subframe [image: image90.wmf]1
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If the UE has a PRACH transmission for CG2 overlapping with subframe [image: image93.wmf]2

i

 of CG2, and if the transmission timing of the PRACH transmission (according to subclause 6.1.1) is such that the UE is ready to transmit the PRACH at least one subframe before subframe [image: image94.wmf]2
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 is determined as follows

if the UE does not have an SRS transmission in subframe [image: image98.wmf]1
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or if the UE drops the SRS transmission in subframe [image: image100.wmf]1
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when the total transmission power of CG1 exceeds [image: image109.wmf]1
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if the UE has an SRS transmission and does not have a PUCCH/PUSCH transmission in subframe [image: image111.wmf]1
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if the UE has an SRS transmission and a has PUCCH transmission, and does not have a  PUSCH transmission in subframe [image: image114.wmf]1
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if the UE has an SRS transmission and a has PUSCH transmission, and does not have a  PUCCH transmission in subframe [image: image117.wmf]1
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if the UE has an SRS transmission and has a PUSCH transmission and a PUCCH transmission in subframe [image: image120.wmf]1
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described in section 5.1.3.1.
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