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1 Introduction

It is clarified in RP-111115 CA WID [1] in the RAN #53 meeting that multiple timing advances should be specified for carrier aggregation enhancement in Rel-11. According to the LS from RAN2 [2], random access based solution, i.e. random access on SCell belonging to SCell TA group has been agreed for UL TA synchronization.
In this paper, some issues related to random access on SCell are discussed.

2 Discussion

2.1 Simultaneous transmission issue 

While the random access procedure is extended to SCell, the issue of simultaneous transmission should be considered. This issue includes the following two aspects: 

1.  Parallel PRACH either among SCell groups or between PCell group and SCell groups

2.  Preamble transmitted on PRACH with PUSCH or PUCCH simultaneously.

Parallel PRACH 

In RAN2 #75 meeting, the following agreement was made for parallel RACH:

· Agree the UE does not need to support execution of 2 parallel RACH procedures in parallel.
It is clear that the parallel PRACH procedure is not supported in Rel-11. 

Simultaneous transmission with other UL channels
The purpose of PRACH on SCell is to obtain the TA value for the SCell. In most cases, when the random access procedure for the UE is triggered in the SCell, the UE may have already been scheduled for PUSCH on the PCell or other SCells or PUCCH transmission on the PCell. Thus it is possible that the preamble and other UL channels meet in the same subframe. We propose that two issues need to be considered:

1. For simultaneous transmission, the total sum of the UE transmission power needs to be taken into account.

2. The regulation should also be specified to de-prioritize the transmission power of UL channels.

There are four main possible cases for the simultaneous transmission as shown below. Figure 1 illustrates the normal case that the PRACH and the PUCCH/PUSCH happen in the same subframe. While in Figure 2, Figure 3 and Figure 4, the preamble spans more than one TTI for some PRACH configuration. In Figure 2, the first part of preamble is transmitted with other channels in the same subframe. And in Figure 3, though the PRACH is transmitted without other UL channel transmission in subframe n, the simultaneous transmission may happen in subframe (n+1). While in Figure 4, more than one of the TTIs may be collided with other subframes.
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Figure 1: Simultaneous transmission with other channel in one TTI
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Figure 2: PRACH transmission spans more than one TTI and simultaneous transmission in the first TTI
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Figure 3: PRACH transmission spans more than one TTI and simultaneous transmission in the latter TTI
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Figure 4: PRACH transmission spans more than one TTI and simultaneous transmission in more than one TTI
If simultaneous transmission happens in the same subframe, power scaling should be considered to keep the total transmission power not beyond the maximum power of UE. For contention based RACH, the case is even worse, since the eNB doesn’t know when the UE would send a preamble in SCell. How to define the priority of PRACH compared to PUCCH/PUSCH need be further studied.
Proposal 1: Power control problem should be considered for simultaneous transmission between PRACH and other UL channels.
2.2 Reference timing issue 

In Rel-10, there is only one downlink reference timing from PCell to maintain the uplink transmission timing advanced. While in Rel-11, multiple TA groups are supported in consideration of inter-band carrier aggregation, Het-Net and CoMP scenarios. The TA values derived from different TA groups are usually different. It needs to be specified that how to choose the reference cell for downlink timing in Rel-11.
Option 1: Reuse PCell timing advanced to support all the TA groups
In the abovementioned scenarios, the difference between the TA values derived from the TAG involving Pcell and from the TAG only consisted by Scells may be too large to handle the propagation delays. Hence simply extending the sole downlink reference timing in Rel-10 to support multiple TAG in Rel-11 seems insufficient.

Option 2: TA values derived from each TAG respectively

Since the TA values derived from the TAG involving Pcell and from the TAG only consisted by Scells may be quite different, it is preferable to reuse PCell timing advanced for the TAG involving Pcell while select one downlink SCell for reference timing for the TAG only consisted by SCells. The SCell chosen as the reference downlink cell can be signalled to UE by higher layer signalling or can be simply as the SCell with the lowest/highest carrier index.
Compared with option1, option 2 is preferred.
Proposal 2: TA values can be derived from each TAG respectively.

3 Conclusions
In this contribution, some issues related to random access on SCell are discussed. Based on the analysis, we have the following proposals:
Proposal 1: Power control problem should be considered for simultaneous transmission between PRACH and other UL channels.
Proposal 2: TA values can be derived from each TAG respectively.
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