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1. Introduction
On RAN1 #68 meeting in Dresden, following agreement had been made [1] ：
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In this contribution, we share our view on UE behavior for the SRS transmission when simultaneous transmission is not power-limited.
2. Parallel transmission of SRS and PUCCH/PUSCH
Based on the agreement of RAN1#68 meeting, when multiple TA is configured, if SRS collides with other channels in different CC and total transmission power is limited, the UE will drop SRS in both full overlap case and partial overlap case. But the agreement does not explicitly describe UE behavior when in non-power-limited case for different TAGs. This leads to some degree of ambiguity. Some companies may interpret the agreements above implicitly mean that parallel transmission of SRS and PUSCH/PUCCH/PRACH in different TA groups for the non-power-limited case is allowed. But if Rel-10 rules are followed, A UE shall not transmit SRS whenever SRS and PUSCH transmissions happen to coincide in the same symbol or in most of the case when SRS and PUCCH coincide [2]. Clearly, some clarification is needed. 

In Rel-10, since parallel transmission of SRS and PUCCH/PUSCH is not allowed, SRS will be dropped or the last symbol of PUCCH or PUSCH be omitted. However, if this principle is applied in multiple TA case, the situation will become very complicated. Most likely, SRS transmitted on multiple CCs in different TAG will have an overlapping zone with PUSCH/PUCCH, as is shown in Fig 1.
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Figure 1  Parallel Transmission of SRS in different TAG
Dropping of PUSCH symbol in this situation is not recommended as it further complicates the rate matching mechanism in Rel-10. That leaves dropping SRS as the only approach in this situation. But if SRS is dropped even without power limitation, it will unnecessarily degrade system performance. It implies that due to different TAG, simultaneous transmission of SRS on different CCs is not possible. The impact will be more severe in Rel-11 compared to Rel-10, as in Rel-11, the transmission opportunity of SRS will be significant increased since the targeted optimization scenarios in CA changes to  5 active CCs, compared to only 2 active CCs in Rel-10. The introduction of CoMP also significantly increases the transmission opportunity of SRS, especially in TDD system. Considering the fact that simultaneous SRS transmission from the same UE on different CCs is supported in Rel-10 to achieve efficient wider sounding bandwidth, it would be strange that this feature is implicitly taken away in Rel-11 with multiple TA.
One remedy is, at least for non power-limited case, parallel transmission of SRS and PUCCH/PUSCH is allowed. In Rel-10, one reason why SRS and PUSCH cannot be transmitted in one symbol is the UE RF related testing complexity concerns. Another reason is when UE is equipped with one PA, the transmit power of last symbol of PUSCH may be lower than the previous six symbols which will affect the performance of PUSCH. But in Rel-11, the agreement made in RAN1 #68 meeting which states that Rel-11 UE should support parallel transmission of PRACH and SRS/PUCCH/PUSCH in different TA groups means the UE RF and baseband structure should be able to support parallel channel transmission in different TA groups. 
Also note in the reply LS [1] from RAN4 #58, RAN4 indicated for a Rel-10 UE simultaneous transmission of SRS on more than one carrier “will not be more difficult than any other non-contiguous transmission within a CC or across two CCs from a UE unwanted emissions standpoint. Very limited additional work is foreseen to support this feature in Rel-10”. Considering the similarities, the above statement should also be applicable to simultaneous transmission of SRS and PUCCH/PUSCH.
All these suggest that at least in non-power-limited case, there should be no technical restrictions to prevent parallel transmission of SRS and PUCCH/PUSCH in different TAGs, no matter how SRS and PUCCH/PUSCH are overlapping. Therefore, we propose:
· Allow parallel transmission of SRS and PUCCH/PUSCH in different TAGs without omitting the last symbol of PUSCH/PUCCH for non-power-limited case  

3. Conclusions
In this contribution we discussed UE behavior on SRS transmission when UE is not power limited. Our proposal is:
· Allow parallel transmission of SRS and PUCCH/PUSCH in different TAGs without omitting the last symbol of PUSCH/PUCCH for non-power-limited case  
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Conclusions for behaviour when power-limited:


Partial overlap between:


1. SRS+PUCCH/PUSCH/PRACH


drop SRS


2. PUSCH+PUCCH/PUSCH


TBD


3. PRACH on SCell + PUCCH/PUSCH


TBD


Full overlap between:


PRACH on SCell and SRS 


drop SRS


PRACH on SCell and PUCCH/PUSCH


PRACH>everything else 
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