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1 Introduction
As mentioned in RAN2 LS [1], RAN2 has discussed the parallel transmissions of PRACH on SCell and UL transmissions on cell(s) which is in UL sync. This case will happen when eNB trigger RACH on SCell to get UL sync while there are other UL transmissions on other cell(s), and it is perceived to be a more frequent situation than in Rel-10.
To avoid throughput drop, parallel transmissions could be useful when PRACH on SCell needs to be performed while the UE is in continuous UL transmissions on cell(s) which is in UL sync, or when ACK/NACKs for DL transmissions needs to be sent on the PUCCH or PUSCH.
RAN2 also discussed the possibility that parallel transmissions are not supported, and gave the following observations:

· Prioritising PRACH on SCell over PUSCH on other cell(s) which is in UL sync with continuous UL transmissions will result in loss of UL throughput.

· Prioritising PUSCH on other cell(s) which is in UL sync with continuous UL transmissions over PRACH on SCell will delay bringing a SCell into UL sync. 

· Prioritising PRACH on SCell over the PUSCH/PUCCH which carries the DL ACK/NACK will result in unnecessary PDSCH retransmission.

· Prioritising PUSCH/PUCCH which carries the DL ACK/NACK over PRACH on SCell will delay bringing SCell into UL sync 
In this paper, we will discuss issues about the simultaneous transmission of PRACH on Scell with other uplink channels from RAN1’s perspective.
2 Discussions

In Rel-10, Pcell is used as the timing reference to determine and maintain the UL transmission. In addition, the use of PRACH means that uplink data cannot be effectively transmitted. Accordingly, when TA group and multiple TA are introduced in CA, the simultaneous transmission of PRACH with other uplink channels becomes possible [4]. 
2.1.1 Simultaneous transmission of multiple uplink channels
As indicated above, when a transmission of PRACH on Scell is configured, it is quite possible that other uplink channels such as PUCCH/PUSCH/SRS on other cells are transmitted at the same subframe. Some tradeoff analysis can be seen as follows:
A. Simultaneous PRACH on Scell and other UL transmission on other cell are forbidden.
Pros: no impact on the specs. 
Cons: Scheduling restrictions. 
B. Dropping PRACH on Scell or other UL transmission on other cell by priority.

Pros: Simultaneous transmission of PRACH on Scell and other uplink channels are avoided.
Cons: Both dropping PRACH or UL transmission will affect uplink performance.

C. Simultaneous transmission of PRACH on Scell and other uplink channels on other cells is permitted.

Pros: The data transmission is not affected.

Cons: Some work is needed to change the standard, such as for power scaling. 
Option A means that eNB should try to prevent the simultaneous transmission via scheduling restrictions. But due to the random backoff of preamble retransmission, eNB may not know the exact timing when the UE send PRACH again. One feasible way is eNB do not schedule any UL transmission until random access procedure on Scell are completed, but if this is the case uplink performance could decrease significantly. Therefore, Option A does not seem to be a practical way to handle the situation. 

The question for option B is which channel should be dropped when PRACH on Scell and other UL transmission on other cell collide. It is evident that a priority is needed. Note if PRACH transmission should be made guaranteed, eNB may have to drop all data transmissions in the possible PRACH time period based on its estimation. Certainly, the throughput could take a hit.

On the other hand, dropping PRACH seems neither a good idea since it will affect the random access procedure on SCell. In Rel-11, PRACH on Scell is used to keep time alignment on Scell when Scell is in a different TA group from Pcell. Specifically, PRACH activity on Scell may be quite frequent in a heavy uplink traffic case, i.e. the UL Scell is synchronized to offload the traffic on UL Pcell. In that case, before Scell is synchronized, the UL transmission on Pcell is expected to be in heavy load; therefore, the collision probability of PRACH on Scell and PUCCH/PUSCH/SRS on Pcell could be very high. In the worst case, PRACH may collide with UL transmission on Pcell every time it transmits. Therefore, it seems Option B is not a suitable way to handle the situation neither [5]. 
Compare to Option A and Option B, Option C has the advantage of no degradation in term of system performance. Admittedly, some standard effort is needed in determining how these multiple channels are transmitted simultaneously, for example power scaling scheme and power setting of PRACH on Scell. But, because this can be achieved based on the principle of simultaneous transmission scheme in Rel-10, the only gap is a power scaling priority. In our view, the specs impact of Option C and Option B are about the same.
Based on the above analysis, we preferred option C, and we think at least physical channel with UCI should be transmitted with PRACH simultaneously.
Proposal 1: Simultaneous transmission of PRACH on Scell with other uplink channels should be supported.
2.1.2 Power setting and power scaling of PRACH on Scell 
The power of PRACH on Scell should be different from that on Pcell especially in inter-band CA, due to the different RF condition and propagation delays between Pcell and Scell.
A straightforward way is to introduce CC-specific PRACH power, for example, as the transmission power of preamble is determined as[2]: PPRACH = min{
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 } , in order to use CC-specific PRACH power, the parameter PREAMBLE_RECEIVED_TARGET_POWER should be CC-specific, and the RRC parameter on the above equation should set to CC-specific[3]. It is noted that since Scell is not in UL sync, such parameter should be signaled to UE in Pcell or in other cell which are in UL sync.
Proposal 2: Power setting of PRACH on Scell should be considered.
Another problem brought by simultaneous transmission of PRACH on Scell and UL signaling on other cells is power scaling. When the total power of PRACH and other physical channel exceed maximum configured power of the UE, power scaling method should be determined. Following solutions can be used:
A. Equal scaling: scale the power of PRACH on Scell and UL transmission on other cell equally until total transmit power of UE does not exceed maximum configured power.
B. Prioritized scaling: scale the power of PRACH on Scell and UL transmission on other cell by priority, such priority can be derived base on channel type similar to power scaling method defined in Rel-10.

In order to maintain the transmission power of important uplink control information (which has a big impact on uplink performance), we slightly prefer solution B. 
Concerning the power scaling priority, a priority of PUCCH and PUSCH had been defined in Rel0-10. We can derive proper priority of PRACH on Scell and UL transmission on other cell on the basis of Rel-10 priority by inserting PRACH on Scell.  

The power of uplink control signal should be guaranteed because if uplink control signal are missed or decoded incorrectly, not only uplink performance but also downlink performance could degrade significantly. Also, missing a few subframe of PUSCH without UCI occasionally will not cause a significant decrease in performance. Note in this scenario, prompt PRACH random access on Scell will help offload Pcell’s traffic. 
It is noteworthy that the transmission time duration of preamble format could be more than one subframe, in order to ensure the performance of preamble detection, the transmit power of preamble during one transmission should be kept constant.
Base on above analysis and the observation from [1], in our view, the following two candidate priorities are preferred:

1. PUCCH and PUSCH with UCI are given the highest priority; PRACH on Scell the second priority; and all the PUSCH without UCI are given lowest priority.
2. PRACH are given the same highest priority; PUCCH and PUSCH with UCI the second priority; all the PUSCH without UCI are given lowest priority.
Proposal 3: Scale the transmission power of PRACH on Scell and UL transmission on other cell(s) by priority.

3 Conclusion
In this document we discuss the issues about simultaneous transmission of PRACH on Scell with other uplink channels.

We propose that
Proposal 1: Simultaneous transmission of PRACH on Scell with other uplink channels should be supported.

Proposal 2: Power setting of PRACH on Scell should be considered.
Proposal 3: Scale the transmission power of PRACH on Scell and UL transmission on other cell(s) by priority.
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