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1. Introduction

In [1], a method is proposed to enable the RED HOT A MS to decode the USF in a RED HOT B block, with very low complexity to the RED HOT A MS. The method has been evaluated assessing sensitivity, co-channel and adjacent channel USF BLER performance as well as false USF detection rate for different propagation channels and various combinations of TX pulse shape and RX filter bandwidth, taking blind modulation detection errors and RF impairments into account. The contribution concludes that USF detection in RED HOT B radio blocks by RED HOT A terminals is feasible according to the criteria defined at GERAN#34 [2].

In [3], a number of concerns are raised regarding this method. The concerns are regarding the following:
i) the correctness of using the MCS 5-9 USF performance specification for RED HOT B USF detection by RED HOT A mobiles;

ii) the compatibility of the proposal with receive diversity capable (DARP Phase 2) RED HOT A mobiles;

iii) the lack of demonstrated need for such a requirement;

iv) the complexity associated with this requirement.
This contribution addresses the concerns that are raised in [3] on a section by section basis.

2. Performance Specification for RED HOT B USF Detection by RED HOT A Mobiles
In section 2, it is argued that the performance requirement for RED HOT A MS reading RED HOT B USF should be at least as tight as the DAS-5 BLER requirement, and that the USF requirement for MCS-5...9 could be insufficient.

However:

· The USF coding for MCS-5...9 and DAS-5 is the same. Hence we have no reason to expect that the USF performance for DAS-5 will improve compared with MCS-5...9. Therefore, it is reasonable to assume the same USF performance requirements for DAS-5...7 as for MCS-5...9. A tighter requirement for reading USF from level B would not be justified.

· According to the tables in the annex of [3], the USF requirements for MCS-5...9 are already between 2.5 dB (table 2c TU3noFH) and 10 dB (table 2g RA) tighter than the BLER requirements for MCS-5. The UAS-5 BLER requirements are expected to be better than the MCS-5 BLER requirements, of course, but we can expect that they will hardly exceed the current USF requirements for MCS-5...9.
3. RED HOT B USF Detection by RED HOT A Mobiles with Receive Diversity (DARP II)
In Section 3, it is argued that the compatibility of the proposal with receive diversity capable (DARP Phase 2) RED HOT mobiles has not been demonstrated and that the complexity increase for RED HOT B USF detection could be much higher than in a single branch receiver.
However:

· For diversity, the interpolation effort doubles (not fourfold complexity). For the other processing tasks, it is reasonable to assume that the same factor of complexity increase applies as to the corresponding processing tasks for RED HOT level A. Hence if the authors expect that the RED HOT A complexity increases for diversity reception by a factor x with 2<x<4, they will have to assume that the baseband chip is more powerful. Since a very similar factor as x applies to the RED HOT B USF detection complexity increase for diversity reception, the additional computational load relative to the computational effort for RED HOT A diversity reception will be the same. If the complexity increase is expressed in percent rather than in MIPS, the percentage for level B USF detection will be very similar for diversity as for a single branch receiver.

· The approach to first try a header decoding for RED HOT A and to detect RED HOT B USF only after a RED HOT A header failure would lead to a situation where the computationally complex spatial interference cancellation would have to be calculated twice. Interference cancellation needs the correct TSC, hence a blind modulation detection (BMD) between all 7 modulations at the beginning will likely save peak MIPS (but a slightly worse BMD performance can be expected compared with the approach to only extract the level B USF if level A header decoding failed). Hence the algorithm for diversity reception could be analogous to the diversity reception of level A, except that the signal is upsampled, and up to the end of BMD, both symbol rates are processed. Based on the detected modulation, MRC or IRC can be performed using the corresponding symbol rate, and afterwards, the USF can be detected as by a single branch receiver.
· As long as for DARP phase II there are neither performance targets for DAS-5 BLER nor for MCS-5...9 USF, there is no reason to set limits for DARP phase II RED HOT USF detection.
4. The Need for USF A/B Multiplexing
In Section 4, based on Ericsson's simulation results from GERAN#35 [4, 5], it was claimed that the throughput below 30 dB using level A was not worse, hence transmitting level A for level B terminals would not reduce the throughput in that SNR region. 

· In Ericsson's simulations, level B starts outperforming level A at 28 dB, however, we expect also at lower SNR a significant throughput benefit of level B from QPSK. This is backed by preliminary throughput simulation results (courtesy of Nokia) in figure 1 showing that the benefit from level B is not limited to the high input level range.
[image: image1.emf] 

0

20

40

60

80

100

120

-104 -99 -94 -89 -84 -79 -74 -69 -64

RX Lev (dBm)

Throughput (kbps)

REDHOT B Throughput LGMSK

REDHOT A Throughput


Figure 1: Throughput comparison between RED HOT levels A and B, 
sensitivity, TU3iFH.
Easy mixing of initial transmissions and retransmissions using both levels of RED HOT is claimed, but this does not hold for all of the DAS/DBS.

· For the members of family "B padding2" (cf. 43.064 [6] figure 18a), i.e. DAS-7, DAS-10 and DAS-12, there are no corresponding DBS.

· DBS-9 (6 times 28) has no corresponding DAS, retransmissions would have to use DAS-8 (4 times 28).

· Family A (DBS-6, DBS-8, DBS-10, DBS-12) does not exist in DAS, hence retransmissions using DAS are impossible.

Moreover, a link adaptation in the BSS is likely to select a DBS and to decompose the data stream into the corresponding RLC block sizes. A fallback to RED HOT A could look like:

· Family A (DBS-6, DBS-8, DBS-10, DBS-12): no DAS for RLC block size of 74 octets available, hence the USF for RED HOT A MS needs to be delayed until it fits in.

· DBS-5 and DBS-7 fit to DAS-5 and DAS-8.

· DBS-9: Only 2/3 of the payload can be conveyed using DAS-8.

· DBS-11: Only 3/4 of the payload can be conveyed using DAS-11.

In summary: the transmission of RLC blocks for a RED HOT B MS using RED HOT A is easily possible only for 2 out of 8 DBS, possible with considerable throughput loss for another 2 DBS, and impossible for 4 DBS.

5. The Complexity of RED HOT B USF Detection by the RED HOT A Mobile
In Section 5, it is argued that the complexity associated with the requirement for a RED HOT A mobile to demodulate and decode the RED HOT B USF, is potentially very significant in terms of DSP load and current drain.
However:
· For today's multislot class 12 MS, either not more than 2 UL or not more than 2 DL slots are assigned. In either case, the USF need not be monitored on more than 2 timeslots. An MS which must monitor the USF on 4 timeslots can be assumed to be either a DC DL or a full-duplex MS. In both cases, the baseband chip of that high-end phone can be assumed to be so powerful that the additional MIPS results only in a small relative increase of the computational load.

· A DARP phase II MS will certainly not operate at the same time as DC DL, hence it can be assumed that it either need only monitor the USF on 2 slots or that it operates as a single antenna MS. Hence the figure of 48 Mcps does not seem plausible.

· If the USF detection in RED HOT B bursts required 3 Mcps/slot, it is not plausible how the peak load could increase by more than that.

· We do not believe that RED HOT B MS will be highly complex. Resampling can be done in a very efficient way using a polyphase filter, hence dealing with a second symbol rate is easy. Of course, the signal processing has to support 20 % more symbols per bursts, but on the other hand, RED HOT B offers a throughput benefit from low SNR due to QPSK up to high SNR due to the higher peak data rate.
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