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1. Introduction

In RAN2#74 meeting, the followings are agreed as baseline for support of multiple timing advances (TA) for carrier aggregation enhancement in Rel-11 [1].
	1) Introduce “TA Group” concept, which is a set of serving cells with uplink resource sharing the same TA value. A group could consist of one serving cell.

2) The relationship between configured CC and TA Group should be configured by eNB

3) TA maintenance mechanism of PCell TA group remains same as Rel-10
4) A UE supporting multiple TA's will at least support 2 timing groups
5) 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 ?
6) 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
7) RACH initiation by PDCCH order is only supported after Scell activation, so that the UE is monitoring the correct PDCCH CC.
8) RACH for positioning is out of the scope of the CA rel-11 discussions. 

9) For PDCCH order trigger, nNon-contention RACH will be supported for Scell. 

- FFS if contention based RACH access will /will not be supported.

10) Msg0 will be send on the scheduling cell for this Scell

11) Msg1 is sent on the UL of the concerning Scell

12) PDCCH/PDSCH location of Msg2 FFS.

13) FFS whether there is no simultaneous PRACH sequence transmission.


In RAN2#74 meeting, the followings are also agreed regarding multiple TA (we collected only the agreements which may be related to the discussion in this paper) [2].
	14) The UE does not need to support execution of 2 parallel RACH procedures in parallel.
15) The UE does not initiate a RA procedure on a SCell in case of new UL data.

- If serious problems are found, we can reconsider.
16) We need to support TAG change except for Pcell.


Even though the current discussion on multiple TA is mainly taking place in RAN2, there are several issues to be discussed and specified by RAN1. We should also check the impact of the RAN2 decisions on the overall system and specification in the RAN1 perspectives. In this paper, we discuss the issues on the support of multiple TA mainly focusing on the RAN1 perspectives. More specifically, we mainly deal with the issues on the PDCCH search spaces/contents for the random access procedure in SCell and the initial transmission timing in SCell.
2. Considerations on random access procedure for multiple TA
Search space for MSG0

To support triggering of MSG1 (random access preamble) in SCell(s) as well as PCell, search space for MSG0 (PDCCH order) and the method of indicating target cell transmitting MSG1 by MSG0 should be determined. In general, we propose the following approach:
MSG0 is transmitted via the USS (UE specific search space) for the target cell, and the CIF in MSG0 indicates target cell if cross-carrier scheduling is configured. In addition, MSG1 transmission on PCell can be triggered by MSG0 via the CSS (common search space) in PCell as in Rel-8/9/10 LTE.

In addition, when the UE is configured with cross-carrier scheduling via PCell, it can be considered to include CIF even in MSG0 transmitted in CSS to support cross carrier scheduling of MSG1 via CSS, where CIF may replace some unused existing fields in MSG0.
Proposal 1: MSG0 is transmitted via the USS for the target cell transmitting MSG1 and the CIF in MSG0 indicates target cell. MSG1 transmission on PCell can be ordered by MSG0 via the CSS in PCell as in Rel-8/9/10 LTE. In addition, when the UE is configured with cross-carrier scheduling via PCell, scheduling of MSG0 for SCell via CSS can be considered further.

MSG2 transmission
It is under discussion in RAN2 whether MSG2 (random access response) corresponding to the MSG1 in a SCell can be transmitted on PCell or SCell. Related to the discussion, there are several options to be considered on the transmission of the MSG2 and the PDCCH which schedules MSG2. Some of the options would require increase of the UE’s maximum PDCCH blind decoding capability. The following examples are such options.

Example 1) PDCCH which schedules MSG2 is transmitted via CSS in SCell

In this example, UE’s number of PDCCH BD trial increases from Rel-10 since Rel-10 UEs don’t decode the CSS in SCell.

Example 2) PDCCH which schedules MSG2 in SCell is transmitted via CSS in PCell and PDSCH for MSG2 is transmitted on SCell when CIF is configured.
In this example, UE’s number of PDCCH BD trial increases from Rel-10 if the system bandwidth of the SCell is different from that of PCell since the DCI payload sizes in CSS for PCell scheduling and SCell scheduling become different.

As RAN1 point of view, it is not desirable to increase the UE PDCCH blind decoding capacity as long as there is an implicative reason and there seems no such a reason in supporting multiple TA. Therefore, we propose not to increase the maximum UE blind decoding capacity of PDCCH in supporting multiple TA.

As the result, the followings two options can be considered as the possible options for MSG2 transmission.

Option 1-1) PDCCH which schedules MSG2 is transmitted via CSS in PCell. The corresponding MSG2 is transmitted in PCell.
Option 1-2) PDCCH which schedules MSG2 can be transmitted via CSS in PCell or USS of any corresponding cell. MSG2 scheduled via CSS in PCell is transmitted in PCell. MSG2 scheduled via USS is transmitted in the cell corresponding to the USS
With option 1-1, there can be potential collision between MSG2 corresponding to the MSG1 transmitted in different cells from different UEs (which seems to be mainly a RAN2 discussion issue). To resolve this potential problem, cell index which indicates the cell where the corresponding MSG1 has been transmitted may be included in the PDCCH which schedules MSG2 or in the MSG2 itself.

Proposal 2: Maximum UE blind decoding capacity of PDCCH should not be increased to support multiple TA.
Initial transmission timing in a SCell TA group
According to the decisions so far, the uplink transmission timing of a UE in a TA group which does not contain the PCell of the UE (we call such a TA group as ‘SCell TA group’ for convenience) is not defined until the UE performs random access procedure triggered by MSG0 in the TA group. So, it is unclear how the UE performs uplink transmission in a SCell TA group before the MSG0 reception. There are possible options as follows.

Option 2-1) UE does not perform uplink transmission in a SCell TA group before it receives MSG0 for the SCell TA group.
Option 2-2) UE performs uplink transmission in a SCell TA group corresponding to the uplink transmission timing in PCell before it receives MSG0 for the SCell TA group
There may be other options which can be considered further. We suggest discussing how to define the initial uplink transmission timing in SCell TA group in RAN1 since uplink synchronization timing mainly related to the interference managements between multiple UEs which is normally a RAN1 topic.
Proposal 3: Initial uplink transmission timing in a SCell TA group should be discussed in RAN1.
3. Summary
In this paper, we discussed the issues on the MSG0/MSG2 transmission and the initial uplink transmission timing in SCell TA groups. We suggest discussing the relevant parts of the discussion in RAN1. The proposals in this paper are summarized as follows.
Proposal 1: MSG0 is transmitted via the USS for the target cell transmitting MSG1 and the CIF in MSG0 indicates target cell. MSG1 transmission on PCell can be ordered by MSG0 via the CSS in PCell as in Rel-8/9/10 LTE. In addition, when the UE is configured with cross-carrier scheduling via PCell, scheduling of MSG0 for SCell via CSS can be considered further.

Proposal 2: Maximum UE blind decoding capacity of PDCCH should not be increased to support multiple TA.
Proposal 3: Initial uplink transmission timing in a SCell TA group should be discussed in RAN1.
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