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1
Introduction

The RRM requirements for multiple timing advances for supporting CA enhancement were discussed in previous meetings. No agreements were reached because some company suggested waiting for the RAN2’s conclusion on this issue. In RAN2#77Bis, RAN2 made some agreements and sent an LS to RAN4 to inform RAN4 the decisions as follows [1]:
RAN2 has taken the following decisions w.r.t. RACH access on an SCell in an sTAG:

· In an sTAG multiple SCells can be configured with RACH resources and the eNB may order RACH access on any of those SCells

· The Msg2 in response to an SCell preamble is transmitted on the PCell using RA-RNTI that conforms to Rel-8. Grant in Msg2 is valid for the SCell in which the preamble was transmitted.
-    Any required preamble coordination is up to the network 

· UE stops RA preamble transmission on an SCell when reaching PREAMBLE_TRANS_MAX (failure case)

RAN2 would also like to inform RAN1 and RAN4 about the following additional decisions related to the CA enhancements WI:

1 The UE may use any activated SCell from the same sTAG as timing reference (UE is assumed to change only when it has to). Note that there is only one timing reference per sTAG. 

· This agreement is under the assumption that it does not cause any problems with respect to RAN4 testability

2 For an SCell in an sTAG, the pathloss reference is the SIB2-linked DL carrier always (i.e. not configurable)

3 We will not introduce RLM on SCells

4 We will design the signalling for supporting 4 TAGs (pTAG + max 3 sTAGs)

We assume that RAN4 will decide per band combinations how many TAGs are required to be supported by the UE.

5 Like in Rel-10, when transmitting PRACH on a cell, the PHR indicates the virtual PH for that cell.

Based on the RAN2 LS as well as RAN4’s discussion on the issue in previous meetings, we provide a further discussion on this issue, and also the text proposal for [2] to cover the multiple timing advance requirements for the enhanced carrier aggregation.
2
Discussions
The concept of the timing advance group (TAG) is introduced in Rel-11 for supporting multiple timing advances, which are needed to support some carrier aggregation scenarios [3]. A TAG includes one or more serving cells with the same UL timing advance and the same DL timing reference cell. If a TAG contains the PCell, it is named as Primary Timing Advance Group (pTAG). If a TAG does not contain the PCell, but only SCell(s), it is named as Secondary Timing Advance Group (sTAG). There is one timing reference cell and one time alignment timer (TAT) per TAG and each TAT may be configured with a different value. For pTAG, PCell is used as the timing reference cell. For sTAG, UE may use any activated SCell from the same sTAG as timing reference cell.
For Rel-11, TS 36.300 requires a UE that supports multiple timing advances support at least 2 TAGs: the pTAG and one or more sTAGs. In additional, it will be possible to configure up to 4 TAGs. Because the number of CA component carriers supported in RAN4 is limited to 2 in Rel-11, TS 36.133 will thus support only up to 2 TAGs in Rel-11. Since the number of CA component carrier is limited to 2, there can only be one SCell in the sTAG if an sTAG is configured.
In addition, if an sTAG is configured, the initial UL time alignment of sTAG is obtained by a eNB initiated random access procedure similar with the initial UL time alignment of pTAG. With respect to timing advance maintenance, the UE should track the downlink frame timing change of SCell, and adjust UL transmission timing following the timing advance commands from the eNB. 
3
Text Proposal
<Start of changes>
5 Multiple timing advances
The timing advance group (TAG) is introduced in Rel-11 for supporting multiple timing advances for some carrier aggregation scenarios. A TAG includes one or more serving cells with the same UL timing advance and the same DL timing reference cell. If a TAG contains the PCell, it is named as Primary Timing Advance Group (pTAG). If a TAG contains only SCell(s), it is named as Secondary Timing Advance Group (sTAG). There is one timing reference cell and one time alignment timer (TAT) per TAG and each TAT may be configured with a different value. For pTAG, PCell is used as the timing reference cell. For sTAG, UE may use any activated SCell from the same sTAG as timing reference cell.
From RF requirement point of view, the number of CA component carrier is limited to 2 for Rel-11. Thus, TS 36.133 will support only up to 2 TAGs. If the sTAG is configured, there is only one cell, i.e., SCell, in the sTAG.
With respect to timing advance maintenance of the sTAG, the initial UL time alignment of sTAG is obtained by an eNB initiated random access procedure similar to pTAG. The SCell in an sTAG can be configured with RACH resources and the eNB may order RACH access on the SCell. The Msg2 in response to an SCell preamble is transmitted on the PCell using RA-RNTI that conforms to Rel-8. Grant in Msg2 is valid for the SCell in which the preamble was transmitted. UE stops RA preamble transmission on an SCell when reaching PREAMBLE_TRANS_MAX (failure case). However, the UE will not indicate a Random Access problem to upper layers if the maximum number of preamble transmission counter has been reached for the random access procedure on SCell.
 The UE shall track the downlink frame timing change of SCell and adjust UL transmission timing following the timing advance commands from the eNB. The same performance requirements of the timing advance maintenance of the pTAG shall also to the timing advance maintenance of the sTAG.
<End of changes>
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