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1. Introduction
In the last RAN2 meeting, RAN2 agreed to introduce the new TAC (TA command) for uplink synchronisation of SCells, where 1 or 2 R bit in the legacy TAC command would be used for the purpose [Ref1]. This contribution discusses issues on the new TAC handling and proposes the possible solution to address the issues.
	Agreement (#77)

=> 2 or 4 TAG IDs will be supported. (1 or 2) R bits will be used to indicate the TAG ID.


2.  Discussions
2.1.  Issue 1
Fig.1 shows the problematic case when applying the new TAC. The PCell belongs to the pTAG and an SCell belongs to the sTAG. Initially, both the UL PCell and the UL SCell are time-aligned and the corresponding TAT (Timing Alignment Timer) is running. The eNB sends the TAC for the PCell but the UE fails to receive the TAC due to some physical layer problem e.g. temporally bad wireless link condition. Then the UE sends the NACK but the NACK-ACK error happens in the eNB and then the eNB considers that the PCell is still time-aligned. If this case happens, the TAT of the UE pTAG is considered as expired and it further means that the TAT of the UE sTAG is also considered as expired. As a result, the state mismatch of the UL timing alignment between the eNB and the UE happens as in the right-hand side of Fig.1.
Let we assume that the eNB sends the TAC for the SCell. So the question here is whether the TAC for the SCell should be applied or not. We think that this is not a normal case, but an appropriate UE behaviour would be clarified. Applying the TAC to the sTAG may not be logical because the ACK corresponding to the TAC can’t be sent on the PCell. On the other hand, not applying the TAC to the sTAG may not be also logical because the TAC reception has been already successful.

[image: image1.emf]pTAG

(PCell)

sync

pTAG

(PCell)

sTAG

(SCell)

State mismatch

pTAG TA command

sTAG

(SCell)

sync

sync sync

pTAG

(PCell)

sync

pTAG

(PCell)

sTAG

(SCell)

sTAG TA command

sTAG

(SCell)

sync

non sync non sync

TAC reception failure

 
Fig.1: The first problematic case

2.2.  Issue 2
The next issue is similar to the Issue 1. The difference from Fig.1 is that the sTAG becomes not time-aligned due to the TAT expiry of the sTAG regardless of the failed TAC reception of the pTAG.
Let we assume that the eNB sends the PDCCH order for the time alignment of the SCell due to e.g. the DL data arrival. The question here is whether the dedicated preamble should be sent or not. We also think that this is not a normal case, but an appropriate UE behaviour would be clarified. Sending the dedicated preamble on the SCell is not logical because there is no need for the SCell to become time-aligned since the DL communications on the SCell can’t work. On the other hand, not sending the dedicated preamble is not also logical because the UE sends the dedicated preamble according to the current specification [Ref2].
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Fig.2: The second problematic case
3. Proposals
3.1.  For Issue 1

Whether or not applying the TAC to the SCell may be left to the UE implementation because applying the TAC to the SCell could enable the UE to keep tracking the SCell timing alignment. However, RAN2 could consider another alternative that the PDCCH monitoring for the SCell is completely stopped since there is no need to monitor PDCCH for the SCell and the UE could save the battery life. Note that similar discussion has been taken in the previous RAN2 meeting e.g. [Ref3, Ref4, Ref5] but this case was not considered.
Proposal 1: RAN2 would be asked to consider that the PDCCH monitoring for the SCell in the sTAG is not required if the PCell in the pTAG is not time-aligned.
3.2. For Issue 2

If the dedicated preamble corresponding to the PDCCH order is sent on the SCell, the UL SCell becomes time-aligned even if the PCell is not time-aligned. This may not be problem if only the UL communication will be performed since the PUSCH transmission on the SCell and the PHICH reception on the SCell could work. However, the DL data for the SCell may be scheduled and if this is the case ACK/NACK on the PCell can’t be sent so that the DL communication doesn’t work. Furthermore, not performing the RA procedure on the SCell could help the eNB to detect something wrong happen on the PCell and it could also help the fast recovery of the PCell. Therefore, it seems to be better to not perform the RA procedure on the SCell.
Proposal 2: RAN2 would be asked to consider that the dedicated preamble could be only sent when the PCell is time-aligned if the PDCCH for the SCell would be monitored.
4. Conclusion

In this contribution, we have discussed two issues in Sections 2.1 and 2.2, where how to handle the UL SCell timing alignment when the PCell is time-unaligned. With the above discussions, we propose below.
Proposal 1: RAN2 would be asked to consider that the PDCCH monitoring for the SCell in the sTAG is not required if the PCell in the pTAG is not time-aligned.
Proposal 2: RAN2 would be asked to consider that the dedicated preamble could be only sent when the PCell is time-aligned if the PDCCH for the SCell would be monitored.
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