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1
Introduction

During RAN1 #59bis meeting and e-mail discussion, the following was agreed regarding to power scaling for a power limited UE. [1]
Max power scaling

· Starting point:

· PUCCH power is prioritised; remaining power may be used by PUSCH (i.e. PUSCH power is scaled down first, maybe to zero)

· scaling is per channel

· Not to reduce power of PUSCH with UCI should be considered

· Detailed formula is FFS
In this document, we discuss and suggest further details about remaining issues of max power scaling issues in LTE-A 
2
Discussion
2-1
Maximum power limitation

Actual total transmit power of a UE at a time instance i, 
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In the above, 
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: Maximum allowed transmit power in c-th CC driven by the network-signalled parameter and further possible modification by RAN4
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: Maximum transmit power defined by the UE transmit power class and further possible modification by RAN4.
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: Expected transmit power for a physical channel, PhCH in the c-th CC by the normal power control process.
Then, to satisfy both CC-specific maximum TxP limitation and UE-specific maximum TxP limitation without a complicated UE processing, we suggest the following.

· Suggestion1: CC-specific maximum TxP is satisfied first by reducing TxP of UL physical channels in each CC when required. Then, maximum total UE TxP is satisfied by reducing TxP of the UL physical channels over all or some of the CCs when required.
2-1
Prioritization of UL physical channel transmission 
We should decide further details on how to prioritize the UL TxP of multiple physical channels within each UL CC in case of TxP reduction to satisfy the CC-specific maximum TxP limitation. Within each UL CC, TxP of the multiple physical channels can be prioritized depending on the physical channel type. At this stage, we suggest agreeing at least that PUCCH is prioritized over PUSCH in the same UL CC. Further detailed prioritization of different multiple PUCCH types within the same UL CC should be discussed further. However, over-specification by too much categorization should be avoided. 

· Suggestion2: PUCCH is prioritized over PUSCH in the same UL CC.
Then we need to decide further details on how to prioritize the UL TxP of multiple physical channels between UL CCs in case of TxP reduction to satisfy the UE-specific maximum TxP limitation. There are discussions on, for example, prioritizing TxP between PUSCHs depending on the MCS or inclusion of the UCI. However, we think finer prioritization of the physical channels between different UL CCs should be carefully discussed further. To avoid over-specification by too many prioritization rules we suggest the following at this stage.
- PUCCH is prioritized over PUSCH between UL CCs. 
- It can be considered that UCI piggybacked PUSCH is prioritized over PUSCH between UL CCs and/or anchor CC is prioritized over normal UL CC(s).
- Further prioritization between physical channels (CQI PUCCH, SR PUCCH, MCS of the PUSCH, etc) is FFS.
· Suggestion3: PUCCH is prioritized over PUSCH between UL CCs. Furthermore it can be considered that UCI piggybacked PUSCH is prioritized over PUSCH between UL CCs or. It also needs to investigate prioritization of anchor CC over normal UL CC(s).
3 
Summary

In this document we discussed remaining issues about maximum power scaling and the followings are suggestions of this document.
· Suggestion1: CC-specific maximum TxP is satisfied first by reducing TxP of UL physical channels in each CC when required. Then, maximum total UE TxP is satisfied by reducing TxP of the UL physical channels over all or some of the CCs when required.
· Suggestion2: PUCCH is prioritized over PUSCH in the same UL CC.
· Suggestion3: PUCCH is prioritized over PUSCH between UL CCs. Furthermore it can be considered that UCI piggybacked PUSCH is prioritized over PUSCH between UL CCs. It also needs to investigate prioritization of anchor CC over normal UL CC(s).
4 
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