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1 Introduction
In CA using a single TA, if the uplink timing is not aligned, all the UL and DL transmissions are not possible because of PUSCH/PUCCH timing misalignment. Note that the dedicated UL/DL transmissions are considered here.
However, in multiple TAs, given that the TA group can consist of the Scell only, if the uplink timing of the Pcell is aligned, the UL transmissions are not possible on the Scell where uplink timing is not aligned while the DL transmissions are possible.

Considering the Scell where the uplink timing is not aligned but the DL transmissions are possible, this documents discusses some PHR issues.

2 Discussion
Let’s take the following examples of operating the Scell in multiple TAs.

[operation 1]
1. Amount of data in DL increases.

2. The eNB configures the Scell having UL and DL to the UE. The Scell requires the new TA. The eNB activates the Scell so that the Scell DL can be used.

3. The Scell DL is used for DL transmissions. However, the eNB does not make the uplink timing of the Scell aligned because data in UL is already covered by the Pcell UL.

4. Amount of data in UL increases. The UE reports it to the eNB.

5. The eNB makes the uplink timing of the Scell aligned by the PDCCH order so that the Scell UL can be used.

[operation 2]
1. Amount of data in UL and DL increases

2. The eNB configures the Scell having UL and DL to the UE. The Scell requires the new TA, The eNB activates the Scell so that the Scell DL can be used.

3. The eNB makes the uplink timing of the Scell aligned by the PDCCH order so that the Scell UL can be used. The Scell UL and DL are used for UL and DL transmissions respectively.
4. Amount of data in UL decreases, thereby being covered by the Pcell. So, the eNB does not update the TA of the Scell anymore so that the Scell UL becomes unaligned. However, the Scell DL are still used because there still remains large amount of data in DL.
We see there may be some issues to be discussed, regarding the current PHR procedure in those operations above..

· (Issue 1) at step 2 in operation 1, the PHR is triggered at the Scell activation. However, since the eNB does not have the intention to use the Scell UL at this moment, the triggered PHR may be unnecessary.

· (Issue 2) at step 3 in operation 1 and step 4 in operation 2, if the PHR is triggered by e.g., the periodic timer, the PH of all the activated Scells is included in the extended PHR MAC CE. However, since eNB does not have the intention to use the Scell UL at this moment, the included PH of the Scell may be unnecessary.

Given that eNB does not configure the Scell having UL to the Rel-10 UE in the CA deployment scenarios requiring multiple TAs, there seems no issues of the current PHR procedure.
As in Rel-10, in order not to make those issues, the eNB could configure the Scell UL to the Rel-11 UE only if the Scell UL is in immediate need. E.g., if there is large amount of data in DL only, the eNB configures the Scell DL only, or if amount of data in UL becomes lower (but there are still large amount of data in DL), the eNB reconfigures the Scell so that the Scell UL can be removed.
However, we think that such a tight Scell management makes the system complicate and the RRC signalling to support the management also increases. Moreover, since from the UE point of view, there is no outstanding differences between the Scell without UL and the Scell with unaligned UL, it should be beneficial to allow the eNB implementation that the eNB configures the Scell UL and DL but keeps the Scell UL unaligned while the Scell UL is not in use.

Consider such eNB implementation, we think that those issue above need to be addressed in CA using multiple TAs.

For issue 1 and 2, what should be avoided is that the PHR is triggered and the PH is included for the activated Scell where the uplink timing is not aligned. Thus, one simple solution seems to limit the the PHR and the PH inclusion to the activated Scell whether the uplink timing is aligned.
Proposal 1: when checking the PHR trigger conditions, the activated serving cell where the uplink timing is aligned is only considered.

Proposal 2: when generating the PH, the activated serving cell where the uplink timing is aligned is only considered.
However, since the UE power situation changes at the Scell activation, the Rel-10 UE needs to report the PHR for the Scell at the Scell activation so that the PHR is timely provided to the eNB to improve the eNB ‘s learning process of the UE power situation and then improve the allocation of the uplink resources to the UE. In this sense, when the Scell UL begins to be used in multiple TAs, it would be also needed for the Rel-11 UE to timely provide the PHR to the eNB. Thus, it is further proposed that the UE triggers the PHR when the activated Scell where the uplink timing was not aligned becomes time-aligned.
Proposal 3: when the activated Scell where the uplink timing was not aligned becomes time-aligned, the PHR is triggered.
3 Conclusions

Proposal 1: when checking the PHR trigger conditions, the activated serving cell where the uplink timing is aligned is considered.

Proposal 2: when generating the PH, the activated serving cell where the uplink timing is aligned is considered.

Proposal 3: when the activated Scell where the uplink timing was not aligned becomes time-aligned, the PHR is triggered.
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