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1 Background
In the LS [1], RAN1 asks for guidance on the method for power adjustments in the overlap period between different TAGs:
RAN1 intends to include a sentence in the RAN1 specs roughly as follows for the partial overlap of PUCCH/PUSCH and PUSCH: 

"The UE shall adjust the transmission power, so that the UE does not exceed the maximum transmission power Pc_max for the part of the subframes that partly overlap between different Timing Advanced Groups."

RAN1 is still discussing whether this power adjustment should apply only to the exact overlap period or to a whole SC-FDMA symbol i.e. the options discussed in the RAN1 are:

· RAN1 only specifies that the PUSCH/PUCCH transmission power during the overlap period shall not exceed Pc_max (no RAN1 specification changes in addition to the sentence above if overlap period is covered by transient period).
· RAN1 specifies the transmission power of the whole PUSCH/PUCCH symbol that partially overlaps with other transmissions so that Pc_max is not exceeded (new RAN1 rules required). RAN1 would like to note that such a solution might lead to considering the need for a new transition period at a symbol boundary within a subframe.

If RAN4 has any guidance for the choice, RAN1 would like to obtain such guidance.

RAN1 notes that, according to current agreements, the maximum offset between TAGs may be up to 30us and therefore the period during which this UE power adjustment is applied could exceed the currently defined transient period. 

Regarding partial overlap of SRS and PUSCH/PUCCH/PRACH, RAN1 has decided that SRS is dropped in case of power limitation

Regarding partial overlap of PRACH and PUSCH/PUCCH, RAN1 is still discussing if any new UE behaviour need to be specified for this case.
RAN1 respectfully asks RAN4 to consider adjusting the transient period accordingly.
The overlap for a TAG offset > 20 us is illustrated in Figure 1.

[image: image1]
Figure 1: case with timing difference larger than 20us

In addition to guidance on the power adjustment in the overlap, RAN1 asks RAN4 to consider adjustment of the transient period, but is this needed?

The transient periods separate ON and OFF power periods and define exclusions zones for certain requirements like transmit modulation quality. For carrier aggregation, the time masks are defined as
For intra-band contiguous carrier aggregation, transmit OFF power is defined as the mean power per component carrier when the transmitter is OFF on both component carriers. The transmitter is considered to be OFF when the UE is not allowed to transmit or during periods when the UE is not transmitting a sub-frame. During measurements gaps, the UE is not considered to be OFF.
The transmitter is considered to be OFF when the UE is not allowed to transmit or during periods when the UE is not transmitting a sub-frame.
Looking first at the transmit modulation requirement, we note that
· EVM is measured with allocations on the measured carrier with the other carrier unallocated

· the in-band emissions is measured with an allocation in one of the carriers and a spectral measurement in the other.

Hence there will be no overlap between the carriers for the transmit quality measurement, the carrier not under test is OFF. For the measurement of the transmit modulation performance the current mask per carrier with the 20 us transient period need no modification.
For the power control accuracy, the UE power is defined as the mean power in a subframe or ON power duration, whichever is available. The relative power control requirements (for power adjustments between subframes) do not include transient periods. Regarding the two options listed above for power adjustment in the overlap
a) either over the overlap itself 
b) or over the whole symbol that overlaps 
we note that a possible power adjustment over a subframe boundary would occur over a longer time period in case b). This longer power adjustment may impact the relative power step. It is indeed noted in the RAN1 LS that this might require a new transition period. For the option
a) RAN1 only specifies that the PUSCH/PUCCH transmission power during the overlap period shall not exceed Pc_max (no RAN1 specification changes in addition to the sentence above if overlap period is covered by transient period).
the overlap and possible power adjustment would occur within the existing transient period for TA offsets less than 20 us. This corresponds to a path difference between Pcell and Scell less than 6 km. For this case, there is no need to adjust the transient period with regard to the power control accuracy tests. If the TA offset is larger, a part of the ON-power period for one of the carriers may be impacted (up to 10 us), but this is still a small part of a subframe measurement period for PUSCH and PUCCH transmission and corresponds to a case with > 6 km separation between Pcell and Scell that is not likely. Option a) should therefore be recommended. It is not motivated to consider a change of the transient period.

For the output power requirement, spurious emissions, OOBE (ACLR) and transmit modulation, the requirements apply over the whole radio frame irrespective of any transient period.
2 Proposal

With regard to the LS from RAN1 we propose to provide the following guidance to RAN1: that
RAN1 only specifies that the PUSCH/PUCCH transmission power during the overlap period shall not exceed Pc_max (no RAN1 specification changes in addition to the sentence above if overlap period is covered by transient period).
and to inform RAN1 that a change of the transient period is not motivated for neither the power accuracy, unwanted emissions, transmit modulation accuracy nor power control accuracy. A draft LS is attached.
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1. Overall Description:

RAN4 would like to thank RAN1 for the LS in R1-123607 and would like to provide the following guidance on the choice of method for power adjustment in the overlap between different Timing Advanced Groups and the adjustment of the transient period.

The transient separates power ON and power OFF periods during subframe transitions and provides exclusions zones for certain requirements at subframe boundaries, e.g. requirements on the transmit modulation quality. This requirement is verified by allocating resource blocks in either Pcell or Scell carriers separately, which means that no overlap occurs and hence that an adjustment of the transient period is not needed. Regarding the power control requirements, the relative power accuracy (power adjustments between subframes) in particular, the option 
RAN1 only specifies that the PUSCH/PUCCH transmission power during the overlap period shall not exceed Pc_max (no RAN1 specification changes in addition to the sentence above if overlap period is covered by transient period)
would have a minimal impact on the verification of the power control accuracy unlike the alternative option. This recommended method would not require any adjustment of the transient period for TA offsets less than 20 us, which corresponds to a 6 km propagation path difference between the Pcell and Scell. From a deployment perspective, a larger difference is not likely. An adjustment of the transient period is therefore not motivated, also considering the specification effort required.
2. Actions:

To RAN1 group.
ACTION:  RAN4 asks RAN1 to consider the above information for the specification of the power adjustment in the overlap between different TAGs.
3. Date of Next TSG-RAN WG4 Meetings:

TSG-RAN Working Group 4 (Radio)  Meeting #64bis
8th – 12th October 2012

Santa Rosa,, USA.
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