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1 Introduction

In the last RAN2 meeting, discussion on Multiple Timing Advance started as part of the Work Item on Carrier Aggregation Enhancements for Rel-11.
It was decided that work in RAN2 will be based on a RACH on SCell solution for supporting multiple TAs. This contribution discusses some of the properties of RACH on SCell that need to be decided in RAN2. 
2 Discussion
2.1 RACH procedures on SCell for TA group support

In order to measure the correct timing advance it was decided in the last meeting that RACH procedure is supported on SCell. Following the proposal to introduce timing advance (TA) groups [1], in order to measure the timing advance for each TA group at least one cell in a TA group needs to support RACH procedure. Which cell supports RACH procedure is indicated by eNB.
Proposal 1: There is at least one cell per TA group supporting RACH procedure. eNB indicates the cells that support RACH procedure to UE.

RACH procedure per TA group introduces the new situation of simultaneous RACH and PUSCH/PUCCH transmission. The RACH power control behaviour is different from PUSCH/PUCCH. RAN1/4 is asked whether simultaneous transmission between RACH and PUSCH/PUCCH is possible. If it is possible, RACH needs to be included into the prioritization rules in case the UE has to do power scaling for simultaneous transmission due to power limited case. 
A further simplification can be to limit the number of cells supporting RACH procedure to only one per TA group.
Furthermore, once TA timer expires for a TA group UE should need to wait for a RACH order via PDCCH in order to reestablish time alignment for the TA group. This gives eNB greater control over UE behaviour.
The TA group that includes the PCell is excluded from above behaviour. PCell-TA group follows Rel-10 behaviour, contention-based RACH procedure is only allowed on PCell.

Proposal 2: Only non-contention based RACH procedure following a PDCCH with RACH order is allowed in a TA group not containing PCell. 

It should also be clarified that there can be only one ongoing RACH procedure at a time per TA group.

Proposal 3: There is only one ongoing RACH procedure at a time per TA group

Allowing only one ongoing RACH procedure at a time per UE might further simplify UE operations and avoid more complicated rules for transmission especially from power control perspective. However, such a restriction would increase latency in case of handover and carrier activation compared to Rel-10. Since for the handover RACH procedure for SCells can only start after handover is complete and the UL of PCell is time aligned, this already introduces larger latency. If RACH procedure can only be operated consecutively, each TA group increases this latency. For parallel RACH procedure for SCells the latency is reduced to the time of only one additional RACH procedure.  A clarification on the latency increase is shown in Figure 1. Note that the gain of the latency reduction is only available when UE has more than 2 TA groups. 
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TA sync time

a) consequitve RACH procedure on SCells b) parallel RACH procedure on SCells


Figure 1 - Time needed until all UL component carriers are time aligned after HO
Proposal 4: The complexity on parallel RACH procedures on SCells in different TA groups needs to be analysed especially from power control perspective in RAN1/4. So we propose to send LS on this.
3 Conclusions

This contribution discussed several issues in order to support multiple RACH procedures and makes the following proposals.
Proposal 1: There is at least one cell per TA group supporting RACH procedure. eNB indicates the cells that support RACH procedure to UE.

Proposal 2: Only non-contention based RACH procedure following a PDCCH with RACH order is allowed in a TA group. The TA group including the PCell is excluded from this limitiation.
Proposal 3: There is only one ongoing RACH procedure at a time per TA group

Proposal 4: The complexity on parallel RACH procedures on SCells in different TA groups needs to be analysed especially from power control perspective in RAN1.
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