
3GPP TSG-RAN WG4 Meeting #58AH










R4-111947
Shanghai, CHINA 11-15 Apr. 2011

Agenda item:
5.1.3
Source: 
Samsung 
Title: 






PCMAX definition
Document for:
Discussion
1 Introduction
In last RAN4 #58 meeting, Rel-10 PCMAX for one carrier is agreed with inclusion of P-MPR[1]. Through the email reflector, many open issues were discussed and agreed on the necessity of PCMAX per UE for CA. PUMAX,C and PUMAX is still discussing and need to study in this meeting.
2 Discussion on PCMAX and PUMAX
In this section, we will discuss on the relation between PCMAX and PUMAX for Rel-10.  Figure 1 describes how we could use current Rel-8/9 definition to Rel-10 intra-band CA case. In Rel-10, The configured transmitted power PCMAX,c can be used for PUMAX,c for the case of PUCCH and PUSCH with UCI
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Figure 1 PCMAX and PUMAX relation for Rel-10 Intra-band CA

For the definition of measured power, PUMAX,c in the case of other PUSCH, we need to use power scaling factor and it is very hard to verify this measured maximum power. It is recommended not to define PUMAX,c and use PUMAX for total measured power per UE for measurement.
3 PCMAX and PPowerClass in TS36.213

For Ppower class definition in TS36.213, it is RAN1’s intention to use PCMAX per UE but at that time there is no definition of PCMAX for CA. Therefore, they decided to use Ppowerclass for the time being and will change it to PCMAX for CA when RAN4 agree the definition of PCMAX per UE in CA case for Rel-10. Since RAN4 will define PCMAX for CA, RAN1 will change PPowerClass to PCMAX in the power control equations.
4 Discussion on PEmax
In this section, we will discuss on the interpretation of PEMAX,c for legacy Rel-8/9 UE and Rel-10 UE. As we know for the Rel-10 CA, eNB can have both legacy Rel-8/9 UE and Rel-10 at the same time.
Figure 2 shows PEMAX,c interpretation for the case 1 which is PEMAX,c = PPowerClass, All Backoff=0dB. In this case, Rel-8/9 and Rel-10 UE will have same maximum output power due to the limitation of PPowerClass in the equation of PCMAX_L and PCMAX_H.
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Figure 2 PEMAX interpretation for  Case 1: PEMAX = PPowerClass, All Backoff=0dB 
However, for the case 2 which is PEMAX,c << PPowerClass, All Backoff=0dB, let say PEMAX,C is 15dBm, the UEs for Rel-8/9 and Rel-10 will have different maximum output power since it is not limited by Ppowerclass. In this case, Rel-8/9 UE will have 15dBm and  Rel-10 UE will have 18dBm. From our understanding, solid interpretation for all Release UE is required to have same maximum total output power for any release of UE.
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Figure 3 PEMAX interpretation for  Case 2: PEMAX << PPowerClass, All Backoff=0dB
For Intra-band CA, It is recommended to use MAX[PEMAX,c] rather than 10 log10 ∑ pEMAX,c. to have same maximum output power for legacy Rel-8/9 UE and Rel-10 UE. With MAX[PEMAX,c], we can set same power for Rel-8/9 UE and Rel-10 UE.
5 Conclusion

In this paper, we discussed on PCMAX and PEMAX issue which is still open but need to finalize as soon as possible. We recommend to have only PUMAX for intra-band CA measured maximum power and new PEMAX,c interpretation.
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