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1. Introduction
For dual connectivity, it was agreed [1] that at least for PUCCH/PUSCH, guaranteed power for MCG and/or SCG, PMeNB and/or PSeNB, can be configured. However, it has not been discussed yet whether such guaranteed power can be applied for SRS. Furthermore, SRS handling when the UE is power-limited needs to be specified. In this contribution, SRS power-control for dual connectivity is discussed. 
2. SRS power-control in dual connectivity
For SRS transmission in one CG, following aspects need to be investigated separately.

· When a UE performs SRS transmission in one CG, where the total transmit power of the CG does not exceed the guaranteed power for the CG,
· Whether or not the SRS transmission is guaranteed as PUCCH/PUSCH?

· When a UE performs SRS transmission in one CG, where the total transmit power of the CG exceeds the guaranteed power for the CG,

· If the UE is power-limited, whether or not the same power-limited handling as in [2] for PUCCH/PUSCH is carried out?
2.1. Whether or not the SRS transmission is guaranteed as the transmission of PUCCH/PUSCH
In asynchronous dual connectivity, if look-ahead is not available, the guaranteed power is interpreted as a reserved power for the CG. Therefore, at least for PUCCH/PUSCH, PMeNB and/or PSeNB are the power exclusively reserved for the MCG and/or SCG (see Fig.1).
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(a) Guaranteed power for MeNB
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(b) Guaranteed power for SeNB
Fig.1.  Power-control using PMeNB and PSeNB in asynchronous dual connectivity when look-ahead is not available.
Considering the concept of the guaranteed power, irrespective of whether a SRS is included in the transmission(s) in one CG, the maximum transmit power of the CG should be limited by PCMAXPSeNB or PCMAXPMeNB similar to the case of PUCCH/PUSCH only. Therefore, when the total transmit power of a CG which includes SRS does not exceed the guaranteed power for the CG, the SRS transmission can be ensured as in the case of PUCCH/PUSCH only. There is no sacrifice to transmit SRS within the range of the guaranteed power.
Proposal 1:

· In asynchronous dual connectivity, if look-ahead is not available, when the total transmit power of a CG that includes the SRS does not exceed the guaranteed power for the CG, the SRS transmission is ensured as in the case of the PUCCH/PUSCH only.
In synchronous dual connectivity or asynchronous dual connectivity with look-ahead, two options can be considered.
Option 1: When the total transmit power of a CG that includes the SRS does not exceed the guaranteed power for the CG, the SRS transmission power is ensured as in the case of PUCCH/PUSCH only, even if the UE is power-limited.
Option 2: When the total transmit power of a CG that includes the SRS does not exceed the guaranteed power for the CG, if the UE is power-limited due to the concurrent transmission of the CG and the other CG, the SRS transmission is not ensured and is dropped or power-scaled.
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Fig.2.  Two options for synchronous case or for asynchronous case with look-ahead.

Option 2 implies that the SRS power is not guaranteed if the UE is power-limited. This would be consistent with Rel.11 UE behavior. However, if proposal 1 is adopted for asynchronous dual connectivity without look-ahead, the option 2 behavior is not aligned with it. Furthermore, in case of option 2, there is no condition in which the SRS is ensured, which may result in worse sounding quality. Since the dynamic sharing of guaranteed power is considered as a certain type of bonus for synchronous case or for asynchronous case with look-ahead operation, further optimization for PUCCH/PUSCH such as through option 2 would not be necessary, at least when the power of the CG with the SRS is lower than the guaranteed power. Based on this discussion, we propose the following.
Proposal 2:
· In synchronous dual connectivity, or in asynchronous dual connectivity if look-ahead is not available, when the total transmit power of a CG that includes the SRS does not exceed the guaranteed power for the CG, the SRS transmission is ensured as in the case of the PUCCH/PUSCH only.
2.2. Power-limited handling within a CG if SRS is included in the CG
When the total power of a CG including SRS exceeds the guaranteed power for the CG, if the UE is power-limited, power-scaling and/or dropping is necessary. The UE behavior for this case is discussed in [2], where SRS is not discussed in the companion paper. It is proposed in [2] that the maximum transmit power for the CG is determined first according to the priority rules across CGs, and then, within the CG if the UE is power-limited, Rel.11 power-scaling/dropping rules are applied considering the maximum transmit power for the CG. The same principle can be applied if the UE performs SRS transmission(s). 
It is clear that SRS should have the lowest priority to determine the maximum transmit power per CG. For the power-limited handling within the CG, similar to the case of PUCCH/PUSCH only [2], Rel.11 power-scaling/dropping rules can be applied. However, this UE behavior may result in frequent SRS power-scaling. For example, when the UE has UL transmissions of PUSCH and SRS simultaneously in one CG, and the UE is power-limited within the CG, the SRS is dropped according to the Rel.11 rule. On the other hand, when the UE has SRS transmission only in the CG, the SRS is power-scaled depending on the determined maximum power of the CG. In case of dual connectivity, the maximum transmit power for each CG can vary depending on the relationship between CGs and/or guaranteed power level. Since SRS power fluctuation is not desirable from UL link adaptation point of view, further consideration is necessary on how to handle the power-limited case of SRS.
Proposal 3:
· Further discussion is necessary whether to perform SRS power-scaling for the power-limited case in dual connectivity.
3. Conclusion
In this contribution, we discussed SRS power-control for dual connectivity. We propose the following.
Proposal 1:

· In asynchronous dual connectivity, if look-ahead is not available, when the total transmit power of a CG that includes the SRS does not exceed the guaranteed power for the CG, the SRS transmission is ensured as in the case of the PUCCH/PUSCH only.
Proposal 2:
· In synchronous dual connectivity, or in asynchronous dual connectivity if look-ahead is not available, when the total transmit power of a CG that includes the SRS does not exceed the guaranteed power for the CG, the SRS transmission is ensured as in the case of the PUCCH/PUSCH only.
Proposal 3:

· Further discussion is necessary whether to perform SRS power-scaling for the power-limited case in dual connectivity.
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