TSG-RAN Working Group 4 (Radio) meeting #58 
 R4-111199
Taipei, Taiwan, 21-25 February 2011


Source:
Ericsson, ST-Ericsson
Title:
Proposed Reply LS on Power Headroom Reporting (RAN2)
Agenda item:
6.1.1.4
Document for:
Approval
1 Introduction
In this contribution we discuss the reporting of Pcmax,c for PHR type 1 and 2 for virtual and real transmissions, and propose a Reply LS to the RAN2 incoming LS in [1].
2 Pcmax,c for PHR types 1 and 2
RAN2 is asking RAN4 the following:
To RAN WG4:  RAN2 kindly asks RAN4 to clarify whether Pcmax,c for PHR type 1 and PHR type 2 on Pcell can be always assumed to be the same.

Furthermore,
[…] Given this assumption the size of the PHR MAC control element can be reduced by not reporting Pcmax,c for a virtual PHR since the value is known by eNB.
This may still not be the case in general. The PCMAX,c value is not uniquely defined, but for the virtual PHR calculation a single value could be supplied. Suppose, for example, that we pick the option of setting bounds for PCMAX,c per carrier as proposed in [1] and [2]: 

(2.1)
PCMAX_L,c ≤  PCMAX,c  ≤  PCMAX_H,c
where

PCMAX_L,c = MIN { PEMAX – TC,  PPowerClass – max(MPR + A-MPR, P-MPR) – TC}
PCMAX_H,c = MIN {PEMAX, PPowerClass}
For the virtual PHR we have PCMAX,c = MIN {PEMAX, PPowerClass}, which can also be calculated by the eNB. However, for carrier aggregation, the PCMAX,c for component carrier c must be set such that

10 log10 ∑ pCMAX,c  ≤  PPowerClass
under all circumstances (lowercase letters for linear quantities). Thus, if more than one uplink CC is active, then the PCMAX,c for a component carrier on which neither PUCCH nor PUSCH is sent is depending on transmissions on other component carriers. Therefore, the PCMAX,c value for  a virtual transmission would be still be unknown to the eNB even if a unique value would be given by (2.1). However, the PCMAX,c would be the same for PHR type 1 and PHR type 2 for virtual transmission even if unknown to the eNB.
For real transmission the PCMAX,c can be set to any value within the range PCMAX_L,c ≤  PCMAX,c  ≤  PCMAX_H,c. The reported value may or may not include the power back-off, and not necessarily the MPR (the maximum allowed) if included. The power back-off needed to meet unwanted (and possibly also in-band) emission requirements is different for PUSCH only and simultaneous PUCCH and PUSCH transmission on Pcell, which means that the PCMAX,c can be different for type 1 and type 2 reporting. This answers the question from RAN2.
Even if the pCMAX,c  is not reported for virtual transmission, the PH is always reported for all CC(s) regardless of transmission type. Furthermore, in the most likely scenario, two aggregated CC(s), the eNB can also expect the configured power on a carrier c with virtual transmission to be
≤  pPowerClass  – pCMAX,k  
with pCMAX,k  the reported value on the second carrier k. The situation with an unknown PCMAX,c is not improved if PCMAX,c is set with regard to the total output power as proposed in [4]
PCMAX_L ≤  10 log10 ∑ pCMAX,c  ≤  PCMAX_H
but at least we make sure that the UE does not configure the total output power so that PPowerClass is exceeded. 

3 Proposal
It is proposed that the draft LS below is sent to RAN2.
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1. Overall Description:

RAN4 would like to thank RAN2 for the LS in R2-110665 and the information on signalling optimizations for power headroom reporting discussed at RAN WG2#72bis. With regard to the action to RAN4
RAN2 kindly asks RAN4 to clarify whether Pcmax,c for PHR type 1 and PHR type 2 on Pcell can be always assumed to be the same.
RAN4 would like to provide the following answer. For real transmission the Pcmax,c can be set to any value within a range PCMAX_L ≤  Pcmax,c  ≤  PCMAX_H [or possibly expressed as a sum of Pcmax,c over all active component carriers]. The reported value may or may not include the power back-off, and not necessarily the MPR (the maximum allowed) if included. The power back-off needed to meet unwanted (and possibly also in-band) emission requirements is different for PUSCH only and simultaneous PUCCH and PUSCH transmission on Pcell, which means that the PCMAX,c can be different for type 1 and type 2 reporting.
2. Actions:

To RAN2
ACTION: 
RAN4 kindly asks RAN2 to take into account the information provided above.
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