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1 Introduction
During RAN2#74 meeting, RAN2 discussed multiple timing advance in Rel-11 based on some papers and agreed as below:

· Only network triggers RACH on Scell for (initial) time alignment purposes
· FFS for UL data arrival case, i.e. could UL data arrival ever trigger RACH on Scell ?
· We will support network trigger for RACH on Scell by PDCCH order
· FFS whether also additional mechanisms for network order for RACH on Scell will be introduced
· RACH for positioning is out of the scope of the CA rel-11 discussions
· For PDCCH order trigger, nNon-contention RACH will be supported for Scell.
· FFS if contention based RACH access will /will not be supported
· Msg0 will be send on the scheduling cell for this Scell

· Msg1 is sent on the UL of the concerning Scell
· PDCCH/PDSCH location of Msg2 FFS.
· FFS whether there is no simultaneous PRACH sequence transmission.
Although the discussion about UL timing alignment on Scell (i.e. UE autonomous or RACH based [1]) is still going on, we would like to focus on some FFS aspects for RACH based solution in this document anyway.
2 Discussion
2.1 The number of TAT
In previous meeting, the number of Time Alignment Timer (TAT) has been discussed [2][3][4]. But RAN2 has not reached any consensus yet. So we would like to discuss it further in this subsection. When considering the number of TAT, we at first, need to think whether to have different TAT values for each TA group or not. Though TAT value is basically up to UE’s mobility (i.e. UE’s velocity), it might be better to have different TAT values for TA group e.g. CA between Macro eNB and RRH. If this is true, TAT should be per TA group.
· Alt1: 1 TAT per TA group and configuring various values

Otherwise, we should also discuss how to maintain UL timing alignment of TA groups by one TAT value. We would have two alternatives:
· Alt2: 1 TAT per UE
· Alt3: 1 TAT per TA group and configuring 1 TAT value
Although Alt3 could avoid un-time aligned UL transmission, Alt2 seems to have need for some additional mechanism to avoid it. For example, even when all the Scell(s) in 2ndary TA group (Scell only TA group) are deactivated, UE considers the Scells in 2ndary TA group is in-sync because of the TAT running. Then, when the Scells in 2ndary TA group get activated, if UL resource (such as periodic SRS) is configured, un-time aligned UL transmission could be performed on the Scells in 2ndary TA group. Without specific treatment for it, Alt3 should be employed. Anyway, multiple TAT (Alt1/3) seems to be a better way, if no special treatment for Alt2.
Proposal1: Multiple TATs should be considered as baseline
2.2 RA procedure
In this section, some concerns about RA procedure on 2ndary group would be presented.
2.2.1 Other RACH triggering by NW than PDCCH order
In the last meeting, at least PDCCH order has been agreed to initiate RA procedure by NW. However, it has been left FFS whether other trigger should be introduced. For Rel-8/9 and Pcell in Rel-10, NW triggers RA procedure in case of Handover and DL data resuming by RRC message (i.e. HO command), or PDCCH order respectively. In case of HO, Scell(s) are assumed to be deactivated. PDCCH order seems sufficient for DL data resuming. So, at the point of usage, new trigger of RA procedure by NW seems unnecessary. Then, at the point of performance, some concerns related to PDCCH order in Multiple TA are described below:
· Issue1: The number of PDCCH to make available the TA group(s). 
· Issue2: Latency by transmission of message0
About issue1, since NW should send message0 to each TA group, PDCCH usage should increase according to the number of TA group. However, it would not so problematic, because it should be transient. On the other hand, about issue2, latency by transmission message0 could not cause much latency. To be more specific, there are some options that need not the transmission of PDDCH as proposed in [5]:
· Option1: UE autonomous initiation of RA procedure on Scell(s) after configuration of Scell(s)
· Option2: UE autonomous initiation of RA procedure on Scell(s) after activation of Scell(s)
About option1, it assumes the addition of Scell(s) or Handover. Although some latency might be eliminated by that, much more efforts for rapid activation after configuration of Scell would be needed and seems suspicious for its necessity. About option2, there would seem to be few gains. Here represents the timing of first UL scheduling, where n represents the timing of activation command:
· RACH initiation by PDCCH order (Fig.1): n+30 [ms]
· RACH initiation by Activation command (Fig.2): n+22 [ms]
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Fig.1 Timing of the first UL scheduling with RACH initiation by PDCCH order
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Fig.2 Timing of the first UL scheduling with RACH initiation by Activation command
From above, option2 would not eliminate much latency compared to PDCCH order. Moreover, the first UL scheduling timing could be later than those above, because eNB has to receive PHR for the appropriate UL grant (such as AMC), which means less gain by RACH initiation by option2.
Proposal2: No need for other RA triggering by NW other than PDCCH order
2.2.2 Parallel RA procedure

In this subsection, the necessity of Parallel procedure would be discussed. The main benefit of Parallel RACH seems less latency. However, it might be questionable how much gain could we obtain by that, because RA procedure would take less than a few tens of milliseconds, and moreover, Primary TA group is available even when RA procedure on 2ndary TA group is going on. So, there would not exist much difference from performance point of view between parallel and sequential RACH, thus rather the impact on implementation should be focused on.
Observation1: There would not exist much difference from performance point of view between parallel and sequential RA procedure.
2.2.3 Contention based RA (CBRA) on 2ndary TA group 
In this subsection, the need for contention based RA would be discussed. First of all, we would like to clarify whether there are specific cases that need CBRA on Scell or not. Here describes the RACH usage below:

· Initial Access (CBRA)

· RRC connection re-establishment (CBRA)

· Handover (CBRA/non-CBRA)
· DL data resuming (CBRA/non-CBRA)
· UL data resuming (CBRA)

First three cases are not associated to Scell (assuming Scell(s) would be deactivated in case of HO), so we would focus on DL/UL data resuming case. About DL data resuming, when dedicated preamble are lacked, eNB should indicate CBRA. On the other hand, in case of UL data resuming, UE should initiate CBRA on Pcell rather than Scell. Thus, CBRA should be supported for at least DL data resuming. 
Proposal3: UE should support contention based RA on 2ndary TA group (for at least DL data resuming)
To employ CBRA, its complexity should be analyzed. The additional two steps are needed for CBRA compared to non-CBRA:
· Transmission of Msg3

· Contention resolution

Concerning the Msg3, UE has to have multiple Msg3 buffers for parallel and even for sequential RACH, because the Msg3 buffer size might be difference between RA procedures. About Contention resolution, basically, the same operation as Rel-8/9 would work, so there is no need for additional mechanism.
Observation2: Multiple Msg3 buffers are needed for supporting CBRA.
3 Conclusion
In this document, some aspects related to multiple TA have been discussed. The following is proposed:

Proposal1: Multiple TATs should be considered as baseline
Proposal2: No need for other RA triggering by NW other than PDCCH order
Observation1: There would not exist much difference from performance point of view between parallel and sequential RA procedure.
Proposal3: UE should support contention based RA on 2ndary TA group (for at least DL data resuming)
Observation2: Multiple Msg3 buffers are needed for supporting CBRA.
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