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1 Introduction
RAN1 sends RAN4 with their decisions on Parallel Transmission of different TAGs[1], as below:
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In this contribution, we would like to give our opinions on it.

2 Discussion
2.1 Valid time period of Pc_max requirement
As the UE transmission power may not exceed Pc_max is a regulatory requirements in [2], It shall applies for transient periods and one OFDM symbol. It was noted [3], that UE’s transmission power is always not at a constant level, therefore Pc max is an averaging concept instead of an instantaneous one. In our understanding the averaging time period of it should be one OFDM symbol. From the perspective of RF unit, if the PA outputs more power than Pc_max during one OFDM symbol, it will cause the PA unit to function abnormally and leak more unexpected emission out as well.
Proposal 1 UE’s transmission power should not exceed Pc_max during the time period of one OFDM symbol.
2.2 The transient period length
Totally 3 states are defined in [2] for time masks of PUCCH/PUSCH/SRS, they are: ON time, OFF time and transient period. While the transmit power with ON/OFF time is specified, the power requirement within the transient period is unspecified. In practice, UE can take advantage of such time slice to sync with timing of a new TAG cell. Earlier RAN4 has evaluated the duration of transient period as 20us for most cases and 40us for 2 SRS concatenation. Because the UE’s transmit power during the partial overlap period is uncertainly, besides the 20us before and after the partial overlap period is used by UE to recover to the original level, based on such understanding, the current specified transient period need to be exceeded when there are partly overlap between different Timing Advanced Groups. According to the RAN1’s analysis, the maximum offset between TAGs may be up to 30us, we suggest the new transient period being extended to [40us]. 
Proposal 2 The transient period during partly overlap between different TAGs should be extended to [40us].
2.3 Impacts on demodulation performance 

Provided the transient period is extended to 40us, the demodulation performance of the next symbol after overlap period may be impacted. On top of this, we think about the PUSCH OFDM symbol as figured below. The first PUSCH symbol follows the power adjustment due to partial overlap between different TAGS with the uncertain transient period (40us), which is the most part of its whole OFDM length (about 71.4us). As a result, thus PUSCH OFDM goes through too short ON Power period to perform demodulation, and the BLER may increase up to 100% within short period. Thus demodulation lapse mostly occurs when PUSCH follows PUCCH/PUSCH.
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Figure 1.
Proposal 3 RAN4 should consider the demodulation performance drop when first PUSCH OFDM symbol transmit after extended transient period.
3 Conclusion
Proposal 1 UE’s transmission power should not exceed Pc_max during the time period of one OFDM symbol.

Proposal 2 The transient period during partly overlap between different TAGs should be extended to [40us].
Proposal 3 RAN4 should consider the demodulation performance drop when first PUSCH OFDM symbol transmit after extended transient period.
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RAN1 intends to include a sentence in the RAN1 specs roughly as follows for the partial overlap of PUCCH/PUSCH and PUSCH: 





"The UE shall adjust the transmission power, so that the UE does not exceed the maximum transmission power Pc_max for the part of the subframes that partly overlap between different Timing Advanced Groups."





RAN1 is still discussing whether this power adjustment should apply only to the exact overlap period or to a whole SC-FDMA symbol i.e. the options discussed in the RAN1 are:


RAN1 only specifies that the PUSCH/PUCCH transmission power during the overlap period shall not exceed Pc_max (no RAN1 specification changes in addition to the sentence above if overlap period is covered by transient period).


RAN1 specifies the transmission power of the whole PUSCH/PUCCH symbol that partially overlaps with other transmissions so that Pc_max is not exceeded (new RAN1 rules required). RAN1 would like to note that such a solution might lead to considering the need for a new transition period at a symbol boundary within a subframe.


If RAN4 has any guidance for the choice, RAN1 would like to obtain such guidance.





RAN1 notes that, according to current agreements, the maximum offset between TAGs may be up to 30us and therefore the period during which this UE power adjustment is applied could exceed the currently defined transient period. 





Regarding partial overlap of SRS and PUSCH/PUCCH/PRACH, RAN1 has decided that SRS is dropped in case of power limitation





Regarding partial overlap of PRACH and PUSCH/PUCCH, RAN1 is still discussing if any new UE behaviour need to be specified for this case.
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