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1. Introduction
The CSI requirements for low UE categories were discussed in RAN4 Ad-Hoc#2 [1]. The tentatively ageed changes to increase the test coverage of category 1 UEs in Rel-9 can be found in [3]. However some further studies were felt to be needed for RAN4#55:
· check if the PUCCH 1-0 frequency non-selective CQI requirement (9.3.2) can be used for 15 PRB allocation (Category 1)

· check if the Multi-PMI requirement 1.2 would be feasible with 10 MHz bandwidths and allocations 50 PRB (Category 2-5) and 40 PRB (Category 1) 

In the present contribution we evalute the feasibility of the above modifications.
2. Simulation results
The simulations are carried out according to the setup given in [3].

2.1  PUCCH 1-0

The simulation results for the PUCCH 1-0 frequency non-selective CQI requirement utilizing 15 and 50 PRB resource allocations are given in Figures 1-3 below:
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Figure 1 – Throughput ratio for 50 and 15 PRB allocations
[image: image2.png]Fading PUCCH 1-0 FDD.

Full PRB alloc,
———15 PRB alloc,

Req

(56) [L+ueipanL-ueipaisl afues aul apisin abewasiad

14

13

12

11

10

GloB]




Figure 2 – Alpha value for 50 and 15 PRB allocations
[image: image3.png]BLER

035

03

025

0z

015

01

005

Fadling PUCCH 1-0 FDD.

Full PRB alloc,
——— 15 PRB alloc.
Req

GluE]

10

T

14




Figure 3 – BLER for 50 and 15 PRB allocations
As can be seen from Figure 3 the reduced allocation has quite a significant impact on the transmission BLER and throughput ratio. Moreover, the simulations were carried out with an assumption of 2 ms reporting period, while it is possible that a 5 ms period will be eventually adopted to avoid the ACK/NACK/CSI collision problem. In such case some further reduction of Gamma is expected (around 0.05 units). However, considering the available margins relative to the agreed Gamma requirement (1.05), the 15 PRB allocation seems a feasible solution for Cat 1 UEs.
It should be noted that the 15 PRBs were allocated around the center subcarrier. The edge allocation was studied as well, the results indicating quite a large reduction of the relative throughput. Hence the 15 PRB allocation needs to be specified around the center subcarrier.

2.2  Multiple PMI
The simulation results for the Multiple PMI requirement utilizing 40 PRB and 50 PRB resource allocations at 10 MHz transmission bandwidth are given in Figure 4 below:
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Figure 4 – Throughput ratio for 50 PRB allocation with 10MHz bandwidth
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Figure 5 – Throughput ratio for 40 PRB allocation with 10MHz bandwidth

Based on the results utilizing the existing requirement (1.20) seems applicable for both cases. 
3. Conclusions

In the present contribution we have evaluated the modifications proposed in [3] to cover low UE categories in CSI tests. Based on the simulation results, the proposed mofications seem feasible for both PUCCH 1-0  fading and multiple PMI scenarios.
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