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1 Introduction

In RAN#66 meeting, [1] was agreed, where Multiple TAGs operation for PCM1 is defined as follows: 

=======================================================

5.1.4.1
Dual connectivity power control Mode 1
………………………………………………………..

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: image1.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: image2.wmf]1

+

i

 for a different serving cell in another TAG of CG1, the UE shall adjust its total transmission power of CG1 such that the total transmission power of the UE across all CGs does not exceed [image: image3.wmf]CMAX

P

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: image4.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: image5.wmf]1

+
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 for a different serving cell in another TAG of CG, the UE shall adjust its total transmission power of CG1 such that the total transmission power of the UE across all CGs does not exceed [image: image6.wmf]CMAX

P

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: image7.wmf]i

 for a given serving cell in a TAG of CG1 overlaps with the PUCCH/PUSCH transmission on subframe [image: image8.wmf]i

or subframe [image: image9.wmf]1
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 for a different serving cell in the same or another TAG of CG1, the UE shall drop the SRS in CG1 if its total transmission power across all CGs exceeds [image: image10.wmf]CMAX

P

 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: image11.wmf]i

 for a given serving cell in CG1 overlaps with the SRS transmission on subframe [image: image12.wmf]i

 for a different serving cell(s) in CG1 and with PUSCH/PUCCH transmission on subframe [image: image13.wmf]i

or subframe [image: image14.wmf]1
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 for another serving cell(s) in CG1, the UE shall drop the SRS transmissions in CG1 if its total transmission power across all CGs exceeds [image: image15.wmf]CMAX

P

 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 its total transmission power across all CGs exceeds [image: image16.wmf]CMAX
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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 PUSCH/PUCCH in a different serving cell belonging to a different TAG of CG1, adjust the transmission power of PUSCH/PUCCH in CG1 so that the total transmission power of the UE across all CGs does not exceed [image: image17.wmf]CMAX

P

on the overlapped portion.

=======================================================
In this contribution we will investigate the UE behaviour according to the above specification.
2 Discussion
As specified in TS 36.213, the power scaling is always applied to the CG with multipleTAGs if the total transmission power exceeds 
[image: image18.wmf]CMAX

P

, while the other CG is not affected. As shown in Figure 1, the power of the channel within CG1 would be scaled so that the total transmission power of the UE across all CGs does not exceed 
[image: image19.wmf]CMAX
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on the overlapped portion. This UE behaviour is not reasonable. In addition, the time advance between a cell in CG1 and another cell in CG2 cannot be guaranteed to be same. The MTA operation across CGs should also be defined.
Proposal 1: UE is allowed to pick suitable CG(s) to apply MTA operation by implementation.
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Fig. 1. UE behaviour with multiple TAGs in DC.
3 Conclusions
In this contribution we investigated the impact by specifications in TS 36.213 about Multiple TAGs operation in PCM1. Based on the analysis we have the following proposal:

Proposal 1: UE is allowed to pick suitable CG(s) to apply MTA operation by implementation
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5
Power control
5.1.4.1
Dual connectivity power control Mode 1
………
For both cell groups 
· if the PUCCH/PUSCH transmission of the UE on subframe 
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 for a given serving cell in a TAG of CG1 overlaps some portion of the first symbol of the PUSCH transmission on subframe 
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 for a different serving cell in another TAG of CG1 and/or the PUCCH/PUSCH transmission on subframe 
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 for a serving cell in another TAG of CG2, the UE shall adjust its total transmission power of all CGs such that the total transmission power of the UE across all CGs does not exceed 
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on any overlapped portion.
· if the PUSCH transmission of the UE on subframe 
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 for a given serving cell in a TAG of CG1 overlaps some portion of the first symbol of the PUCCH transmission on subframe 
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 for a different serving cell in another TAG of CG1 and/or the PUCCH/PUSCH transmission on subframe 
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 for a serving cell in another TAG of CG2, the UE shall adjust its total transmission power of all CGs such that the total transmission power of the UE across all CGs does not exceed 
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on any overlapped portion.

· if the SRS transmission of the UE in a symbol on subframe 
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 for a given serving cell in a TAG of CG1 overlaps with the PUCCH/PUSCH transmission on subframe 
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or subframe 
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 for a different serving cell in the same or another TAG of CG1 and/or the PUCCH/PUSCH transmission on subframe 
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 or subframe 
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 for a serving cell in another TAG of CG2, the UE shall drop the SRS in CG1 if its total transmission power across all CGs exceeds 
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 on any overlapped portion of the symbol.

· ,if the SRS transmission of the UE in a symbol on subframe 
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 for a given serving cell in CG1 overlaps with the SRS transmission on subframe 
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 for a different serving cell(s) in CG1 and with PUSCH/PUCCH transmission on subframe 
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or subframe 
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 for another serving cell(s) in CG1, and/or overlaps with the SRS transmission on subframe 
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 for a serving cell(s) in CG2 and with PUSCH/PUCCH transmission on subframe 
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or subframe 
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 for another serving cell(s) in CG2, the UE shall drop the SRS transmissions in CG1 if its total transmission power across all CGs exceeds 
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 on any overlapped portion of the symbol.
· UE shall, when requested by higher layers, to transmit PRACH in a secondary serving cell in CG1 and/or to transmit PRACH in a secondary serving cell in CG2 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 its total transmission power across all CGs exceeds 
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 on any overlapped portion of the symbol.

· UE shall, when requested by higher layers, to transmit PRACH in a secondary serving cell in CG1 and/or to transmit PRACH in a secondary serving cell in CG2 in parallel with PUSCH/PUCCH in a different serving cell belonging to a different TAG of CG1, adjust the transmission power of PUSCH/PUCCH in CG1 so that the total transmission power of the UE across all CGs does not exceed 
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on the overlapped portion.
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