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1. Introduction
According to the description in the running stage-2 CR [1], the timing reference (i.e. TR) for all SCells in an sTAG shall be the SIB2 linked downlink of the SCell on which the preamble for the latest RA procedure was sent, but the exact timing for TR change is FFS. Hence, in this contribution, we will go on discussing this issue and give our preference.
2. Discussion
2.1. TR change scenarios
In Rel-10, network triggered RA events only include handover and DL data arrival while UL is out-of-sync, which means network triggered RA can only happen when the cell is out-of-sync. In other word, generally, eNB will not trigger UE to initiate RA when UE is in-sync in Rel-10.

In Rel-11, RA SCell is the TR SCell of the corresponding sTAG. In order to ensure the accuracy of DL timing, when the TR SCell’s radio quality becomes worse, RA should be triggered aiming at changing the TR SCell. 

Proposal 1: It is proposed to introduce timing reference SCell change as new RA event in TS36.300.
There are two possible scenarios for TR SCell change:

· Scenario1: sTAG is out-of-sync and eNB triggers RA for TR SCell change;

· Scenario2: sTAG is in-sync and eNB triggers RA for TR SCell change.
For Scenario1, when the sTAG is out-of-sync, there will be no UL transmission in the sTAG and related SRS configuration will be released. Thus no UL transmission except preamble is allowed in this sTAG until new TA is acquired. 
For Scenario2, the only reason for eNB to change the TR SCell is that the current TR SCell’s radio quality is worsen and not good enough to work as the TR of UL transmission in this sTAG. Once UE receives PDCCH order triggering RA for TR SCell change, UE can consider the current TR and TA are not suitable. In this case, if UL transmission is still ongoing in the corresponding sTAG, it may cause interference amongst subframes. To avoid the interference, if RA for TR change happens, it had better stop UL transmission in the corresponding sTAG until the new UL synchronization based on the new TR SCell is established. In addition, during the RA procedure related SRS configuration should be kept because the SRS transmission would be resumed when the synchronization is reestablished. In summary, in Scenario2, the above UE behaviors in the sTAG during RA are as below, which is similar as the state when the sTAG is newly added and have not got the initial UL sync.
· No UL PUSCH and SRS transmission;
· Suspend TAT;
· Keep SRS configuration.
Proposal 2: Upon receiving PDCCH order, no UL transmissions expect preamble are allowed in the corresponding sTAG until new TA related to the new timing reference can be applied.
Proposal 3: During the sCell RA procedure, the related SRS configuration of the sTAG should be kept.
2.2. Exact timing for TR change
Since SCell RA can only be triggered by PDCCH order, it is obvious there are three time points to change the TR, listed below:
· Opt1: Upon receiving PDCCH order.
· Opt2: On the subframe when the preamble was sent.
· Opt3: Upon receiving Msg2 successfully.
The above three options can be shown in Figure1.

[image: image1.emf]eNB

UE 

Preamble Msg2

PDCCH

order

Timing reference change time

 ( Opt1)

Timing reference change time

 ( Opt3)

Timing reference change time

 ( Opt2)


Figure1.   Exact timing for TR change

The difference between Opt3 and Opt1&2 is that UE should maintain two DL TRs during RA procedure in Opt3, as shown in Figure2, one is the old DL TR and another is the new TR used for preamble transmission. If the UL transmission is allowed during RA procedure in the same sTAG, the DL TRs maintenance is more complex in Opt3. Otherwise, as Proposal2, it is unnecessary to change the TR so late. Hence, from the UE’s complexity and the necessity of TR maintenance, Opt3 should be excluded.
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Figure2.   Timing reference changes in Opt3 
For Opt1 and Opt2, the only difference is whether there would be UL transmission from Msg0 reception and Msg1 transmission. No UL transmission means no need to maintain TR. According to Proposal2, there is no UL transmission during from Msg0 reception; hence there is no necessity to maintain old DL TR during Msg0 reception and Msg1 transmission.  Therefore we slightly prefer Opt1.
Proposal 4: Upon receiving PDCCH order, UE should change the timing reference of the corresponding sTAG. 

3. Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: It is proposed to introduce timing reference SCell change as new RA event in TS36.300.

Proposal 2: Upon receiving PDCCH order, no UL transmissions expect preamble are allowed in the corresponding sTAG until new TA related to the new timing reference can be applied.

Proposal 3: During the sCell RA procedure, the related SRS configuration of the sTAG should be kept.
Proposal 4: Upon receiving PDCCH order, UE should change the timing reference of the corresponding sTAG. 
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�每次重传preamble都change TR cell有什么问题？


[zyl]：没什么问题，只是preamble重传时timing reference并不会变更，没必要执行这个操作，改了一下描述。


【LGQ】：总的来说这段给出的理由不是很充分。我能想到的理由就是option1是eNB发并且UE收成功，在这个时刻改变TR两侧更同步。


【ZYL】：做了一些修改，看看是否可以接受？


�如果后续没有收到Msg2，会发生什么情况？


[ZYL]:RA失败，STAG失步，这个是在SCell RA failure文稿中体现的。


【LGQ】：我理解这各proposal都限定于一个STAG中。


【ZYL】：已修改


【LGQ】：讨论这个时序的原因是什么？如果取决于eNB实现会有什么影响？
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