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1.
Introduction
Rate-request schemes were discussed during the RAN2#45 meeting. Initial proposals were summarized in [1]. Power headroom information was identified as necessary scheduling information in order to enable Node B to allocate uplink RoT efficiently. On scheduling domain for grant message, (E-DPDCH)/DPCCH power ratio was agreed in RAN#26 [2].

This document discusses power related reporting in rate request. We propose to report the ratio between "DPCCH power" and "Maximum UE Tx power" as the power related information.

2.
Power headroom or DPCCH power?
On the selection between the “Power headroom” and the “DPCCH power” approach, we propose to adopt the “DPCCH power” approach. In “Power headroom” approach, there are at least two options, “maximum allowed E-DPDCH/DPCCH power ratio” and “max_UE_Tx_Power / (DPCCH + DPDCH)”. We have following concerns on these “Power headroom” approaches.

- In case UE reports “maximum allowed E-DPDCH/DPCCH power ratio”, NodeB scheduler can directly use it for grant message. However, in power limited situation NodeB scheduler cannot know whether it is real power limited situation or it is dominated by DPDCH. If “DPCCH power” approach is used, NodeB can know whether UE is in real power limited situation or not. Therefore scheduler can allocate UEs in favourable channel conditions.

- In case the above scheduler which allocates UEs in favourable channel conditions, if “maximum allowed E-DPDCH/DPCCH power ratio” or “max_UE_Tx_Power / (DPCCH + DPDCH)” is used, Node B has to take into account the received TFCIs of DPDCH and E-TFCI of E-DPDCH corresponding time period on reported value in order to obtain UE's transmitted DPCCH power, which represents the radio channel condition. This increases the complexity in Node B. Furthermore, if some mis-decoding of DPCCH or E-DPCCH is happen in Node B, the error is accumulated in case of power headroom approaches. Therefore the “DPCCH power” approach is more simple and error resistant than the “Power headroom” approaches.

3.
Ratio or absolute value?
We propose to report the ratio between DPCCH power and maximum allowed UE Tx power. 

The merit is signalling range can be reduced. On the range of DPCCH power reporting, it is not required full range around 70dB to 80dB (i.e. UE output power of -50 dBm to +21, +24, +27 and +33dBm depending on UE power class in [3]). In [4] and [5], the range of E-DPDCH gain factor is proposed as around 20 to 30dB. We agree such view. We think DPCCH power reporting should also have similar range as E-DPDCH gain factor. In order to cover e.g. around 20 or 30dB range with limited number of information bits on MAC-e signaling, dB representation is better than real value. 

On the ratio, a question is whether reported DPCCH power should be denominator or numerator. Whether to put DPCCH power in denominator or in numerator corresponds to positive value or negative value in dB representation. Hence the difference is sign only and just a matter of preference. If we take DPCCH power as power related reporting, to put DPCCH power in numerator is straightforward from physical meaning point of view. This does shows ratio in maximum allowed UE Tx power.

In the following figure one example for the reported power information is shown. 

We propose to report the following power related information:



(Transmitted DPCCH power in dBm) - (Maximum allowed UE Tx power in dBm)


[image: image1]
Figure 1  Example of reported value
4. Conclusions

We discussed power related reporting for rate request on MAC-e signaling. Based on the above discussion, our recommendation is DPCCH power / (Maximum UE Tx power) as DPCCH power reporting represented in dB. i.e.
 
(Transmitted DPCCH power in dBm) - (Maximum allowed UE Tx power in dBm)
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