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1 Introduction
The UE physical layer and RRM requirements specified in TS 36.101 [1] and TS 36.133 [2] will eventually be tested. RAN4 has so far briefly focused on RRM tests. In early contribution on RRM test case [3] we briefly elaborated the need for loading cell in tests by introducing something similar to ‘OCNS’ used in E-UTRAN. 
This document focuses on the structure of cell load by means of virtual users transmitted on PDSCH. Thus this load by virtual users is intended to be used in performance and RRM requirement tests.
2 Background
In testing scenarios it is often desired to model full cell load. Unless allocating all available resources to a single UE, virtual users are needed. In e.g. UTRA FDD, virtual users are added by means of OCNS generated as dedicated channels with random data at different channelization codes and spreading factors [4]. The power levels of the OCNS can be adjusted in order to achieve a full cell load and hence a constant total transmit power (Ior).  The purpose of the OCNS is, besides providing constant load conditions, to model intra-cell interference in case of multi-path propagation by which the orthogonality between symbols transmitted on different OVSF codes WCDMA is lost. Inter-cell interference is modeled as white noise since the UTRA cells transmits with different scrambling codes . 
In E-UTRAN, too, it is desirable to model full cell load for testing scenarios without having all resources allocated to a single UE, both for obtaining a constant Ior and for modeling interference that may arise due to imperfections or from neighboring cells. Intra-cell interference may be caused by imperfections in the receiver, such as a frequency error causing leakage between subcarriers in the demodulation. 
The power allocation for downlink transmission in EUTRAN is determined by the eNodeB on a resource element basis, with some restrictions [5]:

1. Downlink reference symbols (RS) should have constant energy per resource element (EPRE) across the system bandwidth and for all sub-frames until information on different RS power setting is received.

2. For each UE, the PDSCH-to-RS EPRE ratio for 

a. REs in OFDM symbols carrying RS is constant and denoted by
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b. REs in OFDM symbols not carrying RS is constant and denoted by
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3. The ratio 
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 is cell-specific and should not vary in resource allocations for different UEs. 
3 OFDM Channel Noise Generation
3.1 Generation of load by virtual users
It is proposed that the load of virtual users is modeled as users transmitting at low bit-rates on PDSCH, and further, that the generation of such virtual users is called OCNG (OFDM Channel Noise Generation) to be similar to but still distinguished from “OCNS” for UTRA FDD. Low bit-rates imply QPSK modulation and only a single code word being used. Each virtual user is allocated one or more RBs. The downlink power allocation (
[image: image4.wmf]A

r

,
[image: image5.wmf]B

r

) may differ per virtual user, but RS EPRE and 
[image: image6.wmf]A

B

r

r

/

 should be constant all over the downlink system bandwidth and for consecutive sub-frames. The generated data should be uncorrelated among different virtual users and sub-frames. In case of 2 or 4 DLTX antennas, the generated modulation symbols should be passed through layer mapping and pre-coding to achieve similar characteristics for the OCNG as experienced by the UE(s) under test (Figure 1).
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Figure 1: Processing of OCNG data in case of two or four DLTX antennas.
3.2 OCNG patterns for test scenarios
Two main layouts that constitute the extremes with respect to the effects related to downlink system bandwidth edge effects are proposed for the test scenarios:
1. UE(s) under test is(are) allocated the central 50% of the downlink system bandwidth, and the remaining resources are filled by OCNG users (Figure 2).
2. OCNG users are allocated the central 50% of the downlink system bandwidth, and the remaining resources are allocated to the UE(s) under test (Figure 3). 
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Figure 2: UE under test allocated the central part of the bandwidth.
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Figure 3: UE under test allocated the outer parts of the bandwidth.
For each scenario, at least one OCNG pattern spanning over one radio frame and with a granularity of slot should be defined. The reason for this duration and granularity is that certain common channels may be subjected to power boosting, which may be compensated by lowered power for one or more OCNG users with allocation in the corresponding slot in order to achieve a constant Ior. For instance, in case of boosting of PCFICH, PDCCH or PHICH, this would affect the first slot in each (downlink) sub-frame, and in case of boosting of PBCH, this would affect slot #1 of sub-frame #0 [6]. Apart from the physical channels, the power levels of the synchronization channels may have to be compensated for in either one or two slots per five sub-frames, where the number of affected slots depends on the duplex mode.
Each of the main layouts will further have to be adapted to:

1. Duplex mode. For instance in TDD, skip the sub-frames that are allocated for UL transmission.
2. Supported system bandwidth, since number of resources available as well as the fraction of resources used for common physical channels and signals differ depending on bandwidth.

Furthermore, each of the patterns need to be flexible in allowing power levels for OCNG (per group of virtual users or individually per virtual user) to be set per slot in order to compensate for boosted physical channels and associated variations due to usage of short or long cyclic prefix (number of OFDM symbols per slot and hence fraction of resources used for common physical channels).
4 Summary 

In this contribution we have address the issue of loading cell in UE tests. We suggests that user under test is allocated the central 50% of the downlink system bandwidth. The cell load is modeled by adding virtual users that receive low bit-rates on PDSCH using the remaining resources.
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