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1 Introduction
In RAN1#78bis the following agreements were made regarding handling of SRS in dual connectivity:

Agreement:
· If the transmit power of PUCCH/PUSCH/SRS of a CG is equal to or lower than a guaranteed power configured for the CG, the transmit power is guaranteed

· Except when it is overlapped with a PRACH in the other CG and the UE is power-limited

Agreement:
· In DC PC mode 1, the remaining power is allocated across CGs in case of power limitation with the following priority order

· HARQ-ACK&SR > CSI > Data > SRS
· MCG > SCG for tie-breaks

· FFS: Whether PSeNB or PMeNB is applicable to SRS
· FFS: UE behaviors in case SRS transmission on one or both CGs and UE maximum power is exceeded
Following RAN1#78bis, an email discussion [78bis-14] was initiated to address and identify remaining issues with SRS handling. There was no further agreement based on the email discussion.
The remaining issues related to SRS can be summarized as follows:
· What is the transmission power available to SRS (in both PCM1 and PCM2)
· In case the available transmission power is insufficient, whether SRS is dropped or SRS power is scaled down

In this contribution we present our views on these issues and propose the following:

· For determining maximum power available to SRS for PCM1, we propose to maintain the same principle as for PUCCH/PUSCH, in line with the agreement from the previous meeting.
· For determining maximum power available to SRS for PCM2, we propose that it is based on the power allocated to PUCCH/PUSCH in previous SC-FDMA symbols (but not lower than the guaranteed power), but allow reclaiming additional remaining power not allocated to the other CG in the subframe overlapping with SRS.
· For handling the case where maximum SRS available power for a CG is insufficient, we propose to drop SRS for the CG unless only SRS transmissions of the same CG are present in the last SC-FDMA symbol.
2 Determination of transmission power available to SRS
2.1 PC mode 1
For the determination of the transmission power available to SRS in PC mode 1, two Options can be identified based on some of the email exchanges of [78bis-14].

In Option 1, the maximum power available for the last SC-FDMA symbol containing SRS in a CG corresponds to the total power allocated for this CG for PUCCH/PUSCH in the earlier SC-FDMA symbols, but not less than the guaranteed power of the CG. 

In Option 2, the determination of SRS available power follows the same principles already agreed for PUCCH/PUSCH. In the last SC-FDMA symbol, the power available to SRS for each CG is determined by ensuring that each CG is allocated at least its guaranteed power and that SRS of MCG is allocated in priority for the remaining power.

We note the following:

· Option 1 does not seem consistent with the agreement taken at RAN1#78bis, which states that the remaining power is allocated across CGs in case of power limitation also for SRS.
· With Option1, dynamic power sharing may not be supported for SRS even in PCM1. SRS in a CG would be limited to the power allocated for PUSCH/PUCCH of the same CG even if Pcmax is not reached. To mitigate this problem, any scaling or dropping should be conditioned on the power of the last SC-FDMA symbol exceeding Pcmax.
· With Option 1, when only SRS is present in a subframe, its power is (artificially) limited to the guaranteed power of the CG. This would imply that the network is forced to either configure large guaranteed power values even in PCM1, or always schedule PUCCH/PUSCH in a subframe where SRS is transmitted. Both alternatives are very undesirable.
· Both Options (1 and 2) have similar specification impact. The expressions for the maximum power available to SRS for either Option are shown in Appendix.

Therefore, we conclude that Option 2 is the best option for PC mode 1. Nevertheless, if Option 1 is adopted, we think it should at least be restricted to the case where the total power on the last SC-FDMA symbol would exceed Pcmax.
Proposal 1: For the determination of maximum available power for SRS in PC mode 1:

· Dynamic power sharing is supported also for SRS 
· SRS is not limited by power allocated for PUCCH/PUSCH of same CG
· No scaling or dropping is applied unless Pcmax would be exceeded on the last SC-FDMA symbol 
· Follow same power allocation principles as for PUCCH/PUSCH.

· Each CG is allocated at least its guaranteed power in last SC-FDMA symbol containing SRS
RAN1 has already agreed that SRS for MCG has higher prioritiy than SRS for SCG when there is at least one SRS transmission in each CG.

2.2 PC Mode 2
For the determination of the transmission power available to SRS in PC mode 2, three Options have been discussed.

In Option 1, the available transmission power for the last SC-FDMA symbol containing SRS in a CG corresponds to the total power allocated for this CG for PUCCH/PUSCH in the earlier SC-FDMA symbols, but not less than the guaranteed power of the CG. This option is essentially the same as the first option described in the previous section for PC mode 1.
In Option 2, the available transmission power for the last SC-FDMA symbol containing SRS in a CG corresponds to Pcmax minus the power allocated for the other CG in the subframe overlapping with the SC-FDMA symbol containing SRS.
In Option 3, the maximum available transmission power for the last SC-FDMA symbol containing SRS in a CG corresponds to Pcmax minus the guaranteed power of the other CG. SRS can take up to all the remaining power.
These three options are illustrated in Figure 1. We make the following observations.
· Option 1 could be considered as suffering from the same drawbacks as in PC mode 1, i.e. the available power for SRS is not maximized. On the other hand, in practice these drawbacks may be seen as less critical than in PC mode 1 if the network anyway configures relatively large levels of guaranteed powers in PC mode 2.
· Option 2 maximizes the power utilization of SRS by allowing it to reclaim more remaining power than PUCCH/PUSCH of the same CG while not impacting the power allocation of the other CG. One concern that has been expressed regarding Option 2 is that the available power cannot be calculated as early as the power allocation for PUCCH/PUSCH of the same CG in the same subframe, thus would incur some potential additional complexity.
· Option 3 applies first-in-time prioritization of remaining power even for SRS. This means that the allocation for the CG would need to consider the maximum value between the power required for PUCCH/PUSCH in earlier SC-FDMA symbols, and the power required for the last SC-FDMA symbol containing SRS. In case the last SC-FDMA symbol containing SRS would require more power than earlier SC-FDMA symbols, the SRS transmissions could effectively remove power for PUCCH/PUSCH of the other CG in the overlapping subframe starting later. Thus the principle of prioritizing PUCCH/PUSCH over SRS, which has been followed in earlier releases, would be abandoned with this Option. There is also some additional specification complexity since the power allocation of each CG in PC mode 2 would need to account for the power required for SRS.

[image: image1]
Figure 1. Illustration of power allocation options for SRS in PCM2
Among the 3 above options, the least desirable seems to be Option 3 since it would result in occasional mis-prioritization of SRS over PUCCH/PUSCH of the other CG, and in addition would involve more complicated calculation of the power allocated for the CG.
Between the two first options, Option 2 should have better performance when the other CG doesn’t fully use the remaining power. However, as explained above Option 1 should perform reasonably well with the higher values of guaranteed powers expected in PCM2, and Option 1 allows calculation of available power for the last SC-FDMA symbol as early as for the previous SC-FDMA symbols of the subframe. For this reason, a reasonable way forward could be to adopt Option 1 as minimum requirement, while allowing the UE to reclaim unused remaining power for the last SC-FDMA symbol if it has the capability to do so. 
Proposal 2: For the determination of maximum available power for SRS in PC mode 2:

· The available transmission power for the last SC-FDMA symbol containing SRS in a CG is set to the maximum between the guaranteed power of the CG and the total power allocated for this CG for PUCCH/PUSCH in the earlier SC-FDMA symbols.
· Consider allowing the UE to additionally allocate any power not used by the other CG when the last SC-FDMA symbol is transmitted.

3 Handling the case when available power for SRS is insufficient

When the power available for SRS in a CG determined according to the above approach is less than the required power, two alternatives can be considered.

In Alternative 1, the transmission powers of SRS of the CG are scaled down to the available power. This alternative is used in R10/R11 when there is no overlap between SRS and PUCCH/PUSCH.

In Alternative 2, SRS of the CG is dropped. This alternative is used in R10/R11 when there is overlap between SRS and PUCCH/PUSCH.

Benefits and drawbacks exist for both alternatives. In case SRS powers are scaled down, the network could still use the received SRS to obtain phase information or relative amplitude information (within the bandwidth of SRS). On the other hand, absolute amplitude information would now be less reliable since the eNB would not be aware of whether power scaling has occurred or not due to scheduling from other eNB. Such events of power scaling would also be less predictable than in R11. In case SRS of the CG is dropped, an eNB receiving SRS would know with reasonable certainty that power scaling has not occurred (at least not with a probability higher than R11).

In balance, we have a preference for dropping SRS of a CG when the available power is insufficient to avoid increasing complexity of SRS handling at the network. One exception should be introduced, however, in case only SRS of the same CG is transmitted in a subframe. This situation is identical to the R11 case for which power scaling is defined, and for consistency it would be preferable to maintain the same behavior.

In case the available power is insufficient for both CG’s, one simple solution would be to drop SRS in both CG’s. It could also be allowed that the UE first drops SRS for the SCG and then re-assesses if reclaiming power of SRS of SCG would result in having sufficient available power for SRS of MCG. Such behavior could be left to implementation.

We think the above considerations apply equally to PC mode 1 and PC mode 2.

Proposal 3: For both PC mode 1 and PC mode 2, in case the available transmission power for SRS in a CG is less than the required power

· In case only SRS transmissions of the same CG overlap, scale down the powers of SRS to the available transmission power (i.e., Pcmax)

· Otherwise, drop SRS of the CG

4 Conclusion

In this contribution we discussed power allocation and handling for SRS in dual connectivity. The following proposals were made:
Proposal 1: For the determination of maximum available power for SRS in PC mode 1:

· Dynamic power sharing is supported also for SRS
· SRS is not limited by power allocated for PUCCH/PUSCH of same CG
· No scaling or dropping is applied unless Pcmax would be exceeded on the last SC-FDMA symbol  

· Follow same power allocation principles as for PUCCH/PUSCH.

· Each CG is allocated at least its guaranteed power in last SC-FDMA symbol containing SRS

Proposal 2: For the determination of maximum available power for SRS in PC mode 2:

· The available transmission power for the last SC-FDMA symbol containing SRS in a CG is set to the maximum between the guaranteed power of the CG and the total power allocated for this CG for PUCCH/PUSCH in the earlier SC-FDMA symbols.

· Consider allowing the UE to additionally allocate any power not used by the other CG when the last SC-FDMA symbol is transmitted.

Proposal 3: For both PC mode 1 and PC mode 2, in case the available transmission power for SRS in a CG is less than the required power

· In case only SRS transmissions of the same CG overlap, scale down the powers of SRS to the available transmission power (i.e., Pcmax)

· Otherwise, drop SRS of the CG

Appendix: Specification impact for each Option 
In the following, expressions for the maximum available power for SRS with different Options discussed in the contribution are presented. 
All Options (except one) have similar specification impact, which is expected to be confined to section 5.1.3 on SRS power control. The exception is Option 3 of PCM2, which would incur additional impact on section 5.1.4.
The impact in section 5.1.3 is that the maximum available power for SRS for MCG and SCG (
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in the text that checks whether SRS needs to be scaled, when the UE is configured with an SCG. The exact text will depend on the decision on whether SRS should be scaled or dropped in case of insufficient power.
For the determination of powers of all transmissions in a subframe including scaling, it is envisioned that power sharing and scaling calculations are first performed for PUCCH/PUSCH independently of SRS (with the exception that up to guaranteed power has to be made available for SRS in PC mode 1). In a second step, determination of available power for SRS (followed by scaling or dropping) is performed taking into account the already calculated powers of any non-shortened PUCCH/PUSCH continuing in the last SC-FDMA symbol.

The following notation is used (for simplicity the subframe index is omitted):
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	Total power for the non-shortened PUCCH/PUSCH for the last SC-FDMA symbol in MCG. 

	
[image: image6.wmf]å

Î

+

=

SCG

c

symbol

last

c

PUSCH

symbol

last

SCG

PUCCH

SCG

i

P

i

P

i

P

)

(

ˆ

)

(

ˆ

)

(

ˆ

_

,

_

_

,

PUxCH


	Total power for the non-shortened PUCCH/PUSCH for the last SC-FDMA symbol in SCG


It should be understood that in the above,
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are available after power allocation for PUCCH/PUSCH is completed, and cannot be changed due to SRS power allocation. Thus, these values take into account any scaling that may have been done as part of PUCCH/PUSCH power allocation.
A.1 Power control mode 1
For PCM1 all subframes are aligned, thus the subframe index (i) is omitted in the following.

Option 1

For PCM1 power allocation Option 1, the sum of transmissions of a CG in the last SC-FDMA symbol is limited by the allocated power for PUCCH/PUSCH in previous SC-FDMA symbols 
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, but can be at least the guaranteed power. The maximum power available to SRS is the difference between this limit and the power used by the PUCCH/PUSCH continuing in the last SC-FDMA symbol (non-shortened). Thus:
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In the above, in case no transmission took place for PUCCH/PUSCH in previous SC-FDMA symbols, the value of 
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is set to zero.
Option 2
For PCM1 power allocation Option 2, the power allocated to a CG in the last SC-FDMA symbol is at least the guaranteed power, and the remaining power is shared between CG’s according to priority rule.  For the last SC-FDMA symbol there is only one type of signal for which power needs to be allocated (i.e. the SRS) since the non-shortened PUCCH/PUSCH power cannot change. Thus the priority rule becomes very simple - remaining power not already used for PUCCH/PUSCH is allocated first to SRS of MCG and any power left can be allocated to SRS of SCG. This translates into the following result:
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A.2 Power control mode 2

For PCM2 the following notation is used for the CG’s and subframes:

The calculation of the maximum available power for SRS is performed for subframe (i1) of CG1.

Subframe (i1) of CG1 overlaps with subframes (i2-1) and (i2) of CG2.

Option 1

For Option 1 the sum of transmissions of a CG in the last SC-FDMA symbol is limited by the allocated power for PUCCH/PUSCH in previous SC-FDMA symbols 
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Option 2
For Option 2 the maximum available power for SRS is limited by the power allocated to the other CG when if overlaps with SRS.
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Option 3
For Option 3 the maximum available power for SRS is only limited by the guaranteed power of the other CG, i.e. SRS is allowed to take all the remaining power if needed.
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In case Option 3 would be selected, the formula of power allocation for PCM2 of PUCCH/PUSCH would need to be modified to reflect the fact that less power may be available for the other CG in the later overlapping subframe. Thus the expression for the allocated power 
[image: image19.wmf])

1

(

ˆ

1

1

i

P

CG

would need to be modified to the following:

[image: image20.wmf]ï

ï

ï

ï

þ

ï

ï

ï

ï

ý

ü

ï

ï

ï

ï

î

ï

ï

ï

ï

í

ì

ï

ï

ï

þ

ï

ï

ï

ý

ü

ï

ï

ï

î

ï

ï

ï

í

ì

-

×

-

-

-

-

ú

û

ù

ê

ë

é

+

+

=

å

å

Î

Î

)

2

(

ˆ

),

1

2

(

ˆ

,

100

)

1

2

,

1

(

ˆ

max

)

1

(

ˆ

)

1

2

,

1

(

ˆ

)

1

(

ˆ

)

1

(

ˆ

)

1

(

ˆ

,

)

1

(

ˆ

max

min

)

1

(

ˆ

PRACH_CG2

1

2

2

CMAX

PRACH_CG1

CMAX

1

1

SRS,c

l_unscaled

last_symbo

PUSCH,c

l_unscaled

last_symbo

PUCCH_CG1

q1

1

1

i

P

i

P

i

i

P

i

P

i

i

P

i

P

i

P

i

P

i

P

i

P

CG

CG

CG

c

CG

c

CG

g


In the above, 
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are the powers of the non-shortened PUCCH/PUSCH for the last SC-FDMA symbol, before PUCCH/PUSCH scaling is performed.
5.1.3
Sounding Reference Symbol (SRS)

5.1.3.1
UE behaviour

The setting of the UE Transmit power 
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for the SRS transmitted on subframe i for serving cell 
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 is the configured UE transmit power defined in [6] in subframe i for serving cell 
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 is semi-statically configured by higher layers for m=0 and m=1 for serving cell 
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 is the bandwidth of the SRS transmission in subframe i for serving cell 
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 is the current PUSCH power control adjustment state for serving cell 
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If the UE is not configured with an SCG, and if the total transmit power of the UE for the Sounding Reference Symbol in an SC-FDMA symbol would exceed 
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If the UE is not configured with an SCG, and if the UE is configured with multiple TAGs and the SRS transmission of the UE in an SC-FDMA symbol for a serving cell in subframe 
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in a TAG overlaps with the SRS transmission in another SC-FDMA symbol in subframe 
[image: image52.wmf]i

for a serving cell in another TAG, and if the total transmit power of the UE for the Sounding Reference Symbol in the overlapped portion would exceed 
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 and each of the overlapped SRS SC-FDMA symbols in subframe 
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is satisfied where 
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[////For PCM1////]

If the UE is configured with an SCG, and if the higher layer parameter DC-PowerControlMode indicates dual connectivity power control mode 1, and if the condition
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is satisfied for a CG, the UE 

[RAN1 to pick between following 2 options]

[Option 1: Drop SRS]

the UE drops all SRS transmissions of the CG, where

[Option 2: Scale SRS]

the UE scales 
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is satisfied, where
[RAN1 to pick between following 2 options]

[Option 1: SRS can have guaranteed power + not more remaining power than PUSCH/PUCCH of same CG]
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[image: image71.wmf])

(

ˆ

100

)

(

'

ˆ

),

(

ˆ

max

)

(

ˆ

,

1

max

,

i

P

i

P

i

P

i

P

MCG

PUxCH

MCG

CMAX

MCG

MCG

SRS

-

÷

ø

ö

ç

è

æ

×

=

g


· 
[image: image72.wmf])

(

ˆ

100

)

(

'

ˆ

),

(

ˆ

max

)

(

ˆ

,

1

max

,

i

P

i

P

i

P

i

P

SCG

PUxCH

SCG

CMAX

SCG

SCG

SRS

-

÷

ø

ö

ç

è

æ

×

=

g


[Option 2: SRS can have guaranteed power and use up to Pcmax if available (dynamic sharing)] 
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· [for Option 1 only] 
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 is the linear value of the power of PUSCH transmission for serving cell [image: image80.wmf]c

 in subframe i after scaling is performed according to section 5.1.4, if the UE has a PUSCH transmission for serving cell [image: image81.wmf]c

 in subframe i in the last SC-FDMA symbol. Otherwise, [image: image82.wmf]symbol
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 is the linear value of the power of PUCCH transmission for MCG in subframe i after scaling is performed according to section 5.1.4, if the UE has a PUCCH transmission for MCG in subframe i in the last SC-FDMA symbol. Otherwise, 
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 is the linear value of the power of PUCCH transmission for SCG in subframe i after scaling is performed according to section 5.1.4, if the UE has a PUCCH transmission for SCG in subframe i in the last SC-FDMA symbol. Otherwise, 
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 [////For PCM2////]
If the UE is configured with an SCG, and if the higher layer parameter DC-PowerControlMode indicates dual connectivity power control mode 2, and if the condition
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is satisfied for CG1, the UE [RAN1 to pick between following 2 options]

[Option 1: Drop SRS]
the UE drops all SRS transmissions of CG1, where

[Option 2: Scale SRS]
the UE scales 
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is satisfied, where
[RAN1 to pick between following 3 options]

[Option 1: SRS can have guaranteed power + not more remaining power than PUSCH/PUCCH of same CG]
· 
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[Option 2: SRS can have up to Pcmax – the power allocated to the other CG when it overlaps with SRS]
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[Option 3: SRS is allowed to take all the remaining power]
- 
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[Note: Option 3 also requires change in 5.1.4.2. to redefine 
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If the UE is configured with higher layer parameter UplinkPowerControlDedicated-v12x0 for serving cell 
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 and if subframe 
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 belongs to uplink power control subframe set 2 as indicated by the higher layer parameter tpc-SubframeSet-r12, the UE shall use 
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5.1.4
Power Allocation for Dual Connectivity

If a UE is configured with multiple cell groups, 

· if the UE supports synchronous dual connectivity but does not support asynchronous dual connectivity, or if the UE supports both synchronous dual connectivity and asynchronous dual connectivity and if the higher layer parameter DC-PowerControlMode indicates dual connectivity power control mode 1

· if the maximum uplink timing difference between transmitted signals to different serving cells including serving cells belonging to different CGs is equal to or less than 
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· The UE shall use the procedures described in sub clause 5.1.4.1 to determine 
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· If a PRACH transmission of the UE on the Pcell in subframe 
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of MCG overlaps in time domain with another PRACH transmission of the UE in more than one symbol of subframe 
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 of SCG, and if the total power of both the PRACH transmissions would exceed 
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is the linear value configured transmitted power for Dual Connectivity for the subframe pair 
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as described in [6].

· if the UE supports both synchronous dual connectivity and asynchronous dual connectivity and if the higher layer parameter DC-PowerControlMode does not indicate dual connectivity power control mode 1

· The UE shall use the procedures described in sub clause 5.1.4.2 to determine 
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· If the UE has a PRACH retransmission or a UE initiated PRACH transmission on the Pcell in subframe 
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If the UE is configured with multiple cell groups and if the total transmit power across all the serving cells of a cell group CG1 would exceed 
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where 

· if CG1 is MCG, 
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If the UE is configured with multiple cell groups and if the UE has PUSCH transmission with UCI on serving cell 
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where 
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 without UCI.  In this case, no power scaling is applied to 
[image: image147.wmf])

(

ˆ

,

PUSCH

i

P

j

 unless
[image: image148.wmf]0

)

(

ˆ

)

(

,

1

,

PUSCH

=

×

å

¹

Î

j

c

CG

c

c

i

P

i

w

 and the total transmit power across all of the serving cells of the CG1 still would exceed 
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If the UE is configured with multiple cell groups, and if the UE has simultaneous PUCCH and PUSCH transmission with UCI on serving cell
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where 

· if CG1 is MCG, 
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·  if CG1 is SCG , 
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For a UE configured with multiple cell groups, note that
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If the UE is configured with multiple cell groups then for a cell group CG1

· if the UE is configured with multiple TAGs within the cell group, and if the PUCCH/PUSCH transmission of the UE on subframe 
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 for a given serving cell in a TAG 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 within the cell group, the UE shall adjust its total transmission power to not exceed 
[image: image164.wmf]1

1

ˆ

CG

P

on any overlapped portion.
· if the UE is configured with multiple TAGs within the cell group, and if the PUSCH transmission of the UE on subframe 
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 for a given serving cell in a TAG 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 within the cell group the UE shall adjust its total transmission power to not exceed 
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· if the UE is configured with multiple TAGs within the cell group, and if the SRS transmission of the UE in a symbol on subframe 
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 for a given serving cell in a TAG overlaps with the PUCCH/PUSCH transmission on subframe 
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 for a different serving cell in the same or another TAG within the cell group the UE shall drop SRS if its total transmission power exceeds 
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· if the UE is configured with multiple TAGs within the cell group and more than 2 serving cells within the cell group, and if the SRS transmission of the UE in a symbol on subframe 
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 for a given serving cell in the cell group overlaps with the SRS transmission on subframe 
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 for a different serving cell(s) in the cell group and with PUSCH/PUCCH transmission on subframe 
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 for another serving cell(s) in the cell group, the UE shall drop the SRS transmissions if the total transmission power exceeds 
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· if the UE is configured with multiple TAGs within the cell group, the UE shall, when requested by higher layers, to transmit PRACH in a secondary serving cell in the cell group in parallel with SRS transmission in a symbol on a subframe of a different serving cell belonging to a different TAG in the cell group, drop SRS if the total transmission power exceeds 
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· if the UE is configured with multiple TAGs within the cell group, the UE shall, when requested by higher layers, to transmit PRACH in a secondary serving cell in the cell group in parallel with PUSCH/PUCCH in a different serving cell belonging to a different TAG in the cell group, adjust the transmission power of PUSCH/PUCCH so that its total transmission power does not exceed 
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5.1.4.1
Dual Connectivity Power Control Mode 1
If the UE PUSCH/PUCCH transmission(s) in subframe 
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 of CG1 overlap in time with PUSCH/PUCCH transmission(s) in more than one symbol of subframe 
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[PM the following two formulas should be deleted.]
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[PM Other channels are equally impacted by PRACH, and simplifies subsequent formulas. ]
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 if the UE does not have a PUCCH transmission in CG1; 
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are given by Table 5.1.4.2-1 according to higher layer parameters p-MeNB and p-SeNB respectively;
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· If the UE has a PRACH transmission for CG2 overlapping with subframe 
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If the UE PUSCH/PUCCH transmission(s) in subframe 
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[To protect SRS up to guaranteed power, the above formula should be replaced with the following:]
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If the UE PUSCH/PUCCH transmission(s) in subframe 
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are satisfied, the UE shall determine 
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is assigned to PUCCH/PUSCH transmissions of CG1 according to the following priority order: first, to any PUCCH transmission of CG1, then to any PUSCH transmission with UCI of CG1, then to PUSCH transmissions without UCI of CG1.
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is assigned to PUCCH/PUSCH transmissions of CG1 and CG2 according to the following priority order: first, the PUCCH/PUSCH transmissions with HARQ-ACK or SR, then to PUCCH/PUSCH transmissions with CSI only, then to PUCCH/PUSCH transmissions without UCI. In case transmissions belonging to different CG’s have the same priority, the transmission belonging to MCG is assigned power first.


· 
· 
· 
· 
5.1.4.2
Dual Connectivity Power Control Mode 2
If the UE transmission(s) in subframe 
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[PM In case Option 3 (allow SRS to take all remaining power) is adopted, the above formula needs to be replaced with:]
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where, 
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 if the UE has a PUSCH transmission for serving cell [image: image240.wmf]c
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 if the UE has a PUCCH transmission for cell group CG1 in subframe i1 in the last SC-FDMA symbol. Otherwise, 
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is the linear value of configured transmitted power for Dual Connectivity for the subframe pair 
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 if the UE does not have a PUCCH transmission in CG1; 
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are given by Table 5.1.4.2-1 according to higher layer parameters P_MCG and P_SCG respectively;

· If the UE has a PRACH transmission for CG1 overlapping with subframe 
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· If the UE has a PRACH retransmission or a UE initiated PRACH transmission for CG2 overlapping with subframe 
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If the UE is configured with multiple cell groups and if the UE determines based on higher layer signalling that transmission(s) on CG1 in subframe 
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Table 5.1.4.2-1: 
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) values for determining power allocation for Dual Connectivity
	p-MeNB 
(or p-SeNB)
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) Value (in %)

	0
	0

	1
	5

	2
	10

	3
	15

	4
	20

	5
	30

	6
	37

	7
	44

	8
	50

	9
	56

	10
	63

	11
	70

	12
	80

	13
	90

	14
	95

	15
	100


�Update this text if the WA on PRACH prioritization is not confirmed


�Update this text if the WA on PRACH prioritization is not confirmed


�SRS handling can be updated after further agreements are made


�SRS handling can be updated after further agreements are made.
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