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1 Introduction

RAN1 received an LS on Parallel transmissions of PRACH and PUSCH/PUCCH/SRS in [1]. 

As described in a previous RAN2 contribution [2], we see a merit to allow a simultaneous transmission of PRACH and PUSCH/PUCCH/SRS. This contribution discusses how to handle the issue when a UE reaches its power limit due to a simultaneous transmission.

2 Discussion

As described in the LS[1] and also our RAN2 contribution [2], we see a merit to allow a simultaneous transmission of PRACH and PUSCH/PUCCH/SRS in order not to drop the data throughput. However, the issue of handling when a UE reaches its power limit due to a simultaneous transmission needs to be addressed. 

PRACH on SCell is only used by the PDCCH triggered mechanism. Therefore, before activating a SCell and/or triggering a SCell PRACH the general behaviour by the eNB should be to check the available UE power by using the power head room reporting. Hence, in our understanding, a power shortage of PRACH on SCell is not a frequent event. It can be rather seen as a mis-operation of the network. In this sense, we propose to specify a simple solution to handle this issue. As described in RAN2 LS it should be noted, that compared to PRACH on PCell, PRACH on SCell is assumed to be more frequent, however still less frequent compared to simultaneous PUCCH/PUSCH/SRS transmission.

On the component carriers belonging to the same TA group PUSCH/PUCCH/SRS are sent with the same configured TA value. Further the maximum time difference between TA groups is limited to 31.3 sec. Therefore, the subframe relations between PUSCH/PUCCH/SRS even for different TA groups are roughly aligned. In contrast, PRACH should be always sent with a cell specific timing i.e. TA value of zero to align with PRACHs transmitted from other UEs in the Cell. Therefore, the subframe timing relations are totally independent between PRACH and PUSCH/PUCCH/SRS.

In TS36.101[4], the PRACH power requirement is defined as the mean power over the PRACH measurement period excluding any transient periods as shown in Fig 1. Also the PUCCH/PUSCH/SRS power is defined as the mean power excluding the transient period. The consequence of above is that the power requirements are not defined on a sample level. Hence, at first, a discussion on what averaging period is used for the exact definition on when UE exceeds the power limitation is needed.
If the definition is on sample level, even a handling of the power limitation on a sec order in case of the overlap is required. This increases the UE complexity related to the control of the PA/RF device. In addition, a power scaling before the transmission requires additional UE processing time for the decision of the transmission of almost 1 ms, That is, if the UE should ensure a constant output power, the UE is required to scale down the power of the channel which is deprioritized but transmitted earlier than the transmission of the prioritized channel(s).
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Figure 1: PRACH ON/OFF time mask [4]
Therefore, we propose the following:

· UE shall support a simultaneous transmission of PRACH and PUSCH/PUCCH/SRS if it is not power limited
· How a UE checks power shortage, e.g. averaging period etc, should be left to UE implementation. This is similar to the Rel‑10 behaviour where no specific UE behaviour is specified handling PCell PRACH and SCell PUSCH/PUCCH/SRS transmissions.
· In case of power shortage, the channel priorization needs to be considered carefully based on complexity aspects. One option is to leave it up to the UE which channel is deprioritized. In this case the UE has the freedom to take into account various related aspects, such as which channel has to be  transmitted first, the channel overlap period, the priority of the channels and so on.
As a consequence, the required RAN1 and RAN4 specification modifications are minimized for this infrequent operation.

It should further be noted, that also for PUSCH/PUCCH/SRS a RAN4 discussion on the definition on the averaging period is required [3]. Therefore, we propose to first discuss this PUSCH/PUCCH/SRS issue, before handling the Scell PRACH issue.

3 Conclusion
We propose following.

· Support simultaneous transmission of PRACH and PUSCH/PUCCH/SRS in at least the non-power shortage case.
If a UE is in power-shortage, for simultaneous transmission of PRACH and PUSCH/PUCCH/SRS, our current position is that there is no need to define the exact behaviour as this event is infrequent compared to simultaneous PUSCH/PUCCH/SRS transmission. On the other hand, the discussion depends on how the power shortage between PUSCH/PUCCH/SRS are defined. Hence, we propose to discuss the SCell PRACH power shortage case after the decision on the PUSCH/PUCCH/SRS relation has been taken. 
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