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1. Introduction
The present UL-RMC-s are supported only by certain UE-Categories, due to the chosen payload size i.e. target coding rate. Testing of UE-s of lower categories is hence in many cases not possible for (relative) large channel bandwidths. This paper makes a proposal, how to diminish this lack of testing capabilities, by slightly changing the UL-RMC-s.
2. Discussion
The present definition of the Uplink Reference Measurements Channels allows only testing of certain UE categories (Table 4.1-2 [3]) (Fig. 1), as shown in the table below from [1] (Fig. 2) complemented with an information line about the supported UE categories:
[image: image1.png]Table 4.1-2: Uplink physical layer parameter values set by UE Category
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bits of an UL-SCH 64QAM in UL
transport block
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Category 1 5160 Mo
Category 2 25456 Mo
Category 3 51024 Mo
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Fig. 1
[image: image2.png]Table A.2.2.1.1-1 Reference Channels for QPSK with full RB allocation
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Fig. 2
The UL-RMC-s are intended for TX-Tests. According to Fig.2, it is impossible to test the full allocation of an UE of category 1 at a 15MHz Channel Bandwidth. However such an UE can still achieve the full channel allocation by reducing the Payload Size i.e. the Target Coding Rate (TCR), consisting in an ability which with the present UL-RMC is not testable. The guideline of calculating the UL-RMC-s was maintaining a constant TCR. Nevertheless this seems to be only a practical reuse of the DL-RMC-s guideline, since for the TX-Test the data payload / throughput etc. is not of importance. This means that we can reduce the payload size i.e. the TCR within the given modulation according to Table 7.1.7.2.1-1 [2], to cover as many UE categories as possible, without impacting the TX tests. For example (Fig. 3):
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Fig. 3
Theoretically we can choose the smallest TCR for the given modulation scheme, covering automatically the lowest supportable UE category. However, to change the present UL-RMC-s as little as possible, we propose to reduce the TCR only up to one of the largest values, still valid for the lowest founded supported UE category (compare TCR 1/5 and 1/6 respectably for channel BW 15 and 20 MHz). 
These guidelines can be expressed with a new sentence (text proposal) in the TBS calculating algorithm (A.2.1.2 [1]):
 “For RMC-s, which at the nominal target coding rate do not cover all the possible UE categories for the given modulation, reduce the target coding rate gradually (within the same modulation), until the maximal possible number of UE categories is covered.”
Due to the limited range of TCR, even with the maximal possible reduction of TCR, the coverage of lower UE categories is not always, or only partially possible, i.e. not up to UE category 1. We concern the table below from [1] (Fig. 4) complemented with an information line about the supported UE categories:
[image: image6.png]Table A.2.2.1.2-1 Reference Channels for 16-QAM with full RB allocation

Parameter Unit Value

Channel bandwidth MHz 14 3 5 10 15 20
Allocated resource blocks 6 15 25 50 75 100
DFT-OFDM Symbols per subframe 12 12 12 12 12 12
Modulation 16QAM | 16QAM | 16QAM | 16QAM | 16QAM | 16QAM
Target Coding rate 3/4 3/4 3/4 3/4 3/4 3/4
Payload size Bits 2600 6456 10680 21384 32856 43816
Transport block CRC Bits 24 24 24 24 24 24
Number of code blocks - C 1 2 2 4 6 7
Code block CRC size Bits 0 24 24 24 24 24
Total number of bits per sub-frame Bits 3456 8640 14400 28800 43200 57600
Total symbols per sub-frame 864 2160 3600 7200 10800 14400
UE Category 1-5 2-5 2-5 2-5 3-5 3-5





Fig. 4
Here, in order to support the UE category 1 with the RMC of BW 10 MHz, the maximum Payload size should be reduced to 5160 bits, which corresponds the QPSK modulation scheme (Table 7.1.7.2.1-1 [2]). Hence the desired change is not possible. For the 20 MHz channel, the reduction of the Payload size is indeed possible, however up to UE category 2. 

Concerning all the aforesaid we have the following final changed UL-RMC-s for 16-QAM with full RB allocation (Fig. 5):
[image: image7.png]Table A.2.2.1.2-1 Reference Channels for 16-QAM with full RB allocation
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Fig. 5
Based on these guidelines we propose to adapt where possible all the UL-RMC-s (FDD/TDD, full/partial allocation etc.), to cover more UE categories. The following table (Fig. 6) is a summary of all UL-RMC-s, their TCR and the supported UE categories (before and after change). 

An accompanying CR (R4-091707) intends to implement these changes in the specification.
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Legend: 
- black letters: original RMC-s

- red letters: changed RMS (if necessary and possible)


- highlighted in green: supported by UE categories 1-2 (all categories)


- highlighted in brown: supported by UE categories 2-5 (not category 1)

Fig. 6
3. Conclusion

In this paper an adaptation of the UL-RMC-s to cover more UE-Categories was proposed. It bases on the change of the target coding rate, since this doesn’t have an influence on the TX-tests, for which the UL-RMC-s are intended. The target coding rate is reduced within the modulation scheme to cover as many lower UE categories as possible, but up to one of the largest values for the lowest supported category, to change the present UL-RMC as little as possible. 
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