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1 Introduction
During the several RAN1 meetings, a number of contributions related to SRS issues in dual connectivity were submitted by many companies. However, it seems that SRS issues in dual connectivity would not be discussed with enough time yet. In this contribution, we discuss SRS handling for dual connectivity in both synchronous case and asynchronous case. 
2 General aspects of SRS handling
In Rel-12 multiple TAG behavior, in terms of power control, both aperiodic SRS and periodic SRS are not differentiated in priority order while aperiodic SRS can be prioritized over periodic CSI for the same serving cell as follows:

If the UE is configured with multiple TAGs and more than 2 serving cells, and if the SRS transmission of the UE in a symbol on subframe 
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 for a given serving cell overlaps with the SRS transmission on subframe 
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 for a different serving cell(s) and with PUSCH/PUCCH transmission on subframe 
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or subframe 
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 for another serving cell(s) the UE shall drop the SRS transmissions if the total transmission power exceeds 
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on any overlapped portion of the symbol.
If a UE is not configured with multiple TAGs, or if a UE is configured with multiple TAGs and SRS and PUCCH format 2/2a/2b happen to coincide in the same subframe in the same serving cell,

-
The UE shall not transmit type 0 triggered SRS whenever type 0 triggered SRS and PUCCH format 2/2a/2b transmissions happen to coincide in the same subframe;

-
The UE shall not transmit type 1 triggered SRS whenever type 1 triggered SRS and PUCCH format 2a/2b or format 2 with HARQ-ACK transmissions happen to coincide in the same subframe;

-
The UE shall not transmit PUCCH format 2 without HARQ-ACK whenever type 1 triggered SRS and PUCCH format 2 without HARQ-ACK transmissions happen to coincide in the same subframe.

In dual connectivity, separate TAG in MCG and SCG are configured and thus supporting of multiple TAG is needed. Therefore, it seems natural to consider applying Rel-12 multiple TAG principle to dual connectivity if applicable. It could be possible at least for synchronized dual connectivity scenarios. In this case, even for dual connectivity, it can be considered that both aperiodic SRS and periodic SRS equally have the lowest priority over other channels on other CG. 
Proposal 1.It can be considered that both aperiodic SRS and periodic SRS equally have the lowest priority compared to PRACH/PUCCH/PUSCH for power allocation across CGs. 
In dual connectivity, guaranteed power for each CG, denoted by P_MeNB and P_SeNB, can be configured as ratios of P_CMAX. In this case, when UE is in power-limited case and SRS on one CG and PUCCH/PUSCH on the other CG happen to coincide in the same subframe, possible behaviors of SRS handling are as follows:
In synchronized scenario or a case where a UE applies dual connectivity power control mode 1 [1], once the priority of SRS compared to other channel is determined, power allocation priority can be extended. 

Proposal 2. In DC power control mode 1, priority rule for SRS is as follows:

· SRS has the lowest priority

· If SRS on MCG and SRS on SCG collide, prioritize MCG

In case of power limited, if a SRS is not allocated with the requested power, the following options can be considered. 
· Alt 1: Apply Rel-11 rule within a CG assuming the allocated power to a CG as UE maximum power

· If there is any power allocated to a CG, follow Rel-11 rule to handle SRS. If there is only one SRS in a CG, transmit SRS with the scaled power. 

· Alt 2. Drop SRS. 

If SRS power is not allocated according to the requested, SRS would be dropped when UE is in power-limited case and there exist PUCCH or PUSCH in the same subframe. 
· Alt 3: Apply P_MeNB and P_SeNB to SRS.
: For power limited case, reserving P_MeNB or P_SeNB to SRS can be also supported. By this, if a UE can allocate min {P_xeNB, PSRS}, it can transmit SRS. 
Since SRS will be used for closed-loop power control, the deterministic power allocated to SRS transmission is important. If Alt1 or Alt3 is used, it is highly possible that the network may not know the transmission power of SRS whether it has been scaled or not. Though that the configured guaranteed power will be known to both UE and eNB, Alt 3 is still unclear in reliability and impact on closed power control. In that point of view, we prefer Alt 2. 
Proposal 3. A UE will not transmit SRS in DC if the allocated power to SRS after applying DC power control is lower than min {PSRS, PCMAX,C}. 
3 SRS handling for asynchronous case
Unlike PUCCH/PUSCH, SRS would be assigned in only last OFDM symbol. In other words, even if SRS is dynamically triggered by (E)PDCCH, there exist additional processing time budget compared to PUCCH/PUSCH. For normal CP, the additional processing time budget would be at least 0.93ms. Furthermore, if subframe which is 4ms after aperiodic SRS triggering is not SRS resource, then additional processing margin could be much larger. In that point of view, look-ahead operation can be considered for SRS handling. In other words, a UE can take the power allocation of the other CG towards power determination on SRS of one CG. For instance, for the case where transmission timing difference is larger than around 33us, even if SRS on one CG is transmitted earlier than PUCCH/PUSCH on other CG, UE can prioritize PUCCH/PUSCH over SRS. 
As another approach, it can be considered to limit the power for SRS to P_MeNB or P_SeNB in asynchronous case. However, as mentioned earlier, this approach needs to be investigated in reliability and other impact on closed power control. 
Proposal 4.It can be considered to assume look-ahead operation for SRS handling in dual connectivity. 
4 Conclusions

This contribution discussed remaining issues for SRS handling for dual connectivity. The followings are the proposals. 

Proposal 1.It can be considered that both aperiodic SRS and periodic SRS equally have the lowest priority compared to PRACH/PUCCH/PUSCH for power allocation across CGs. 
Proposal 2. In DC power control mode 1, priority rule for SRS is as follows:

· SRS has the lowest priority

· If SRS on MCG and SRS on SCG collide, prioritize MCG

Proposal 3. A UE will not transmit SRS in DC if the allocated power to SRS after applying DC power control is lower than min {PSRS, PCMAX,C}. 
Proposal 4. It can be considered to assume look-ahead operation for SRS handling in dual connectivity. 
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