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1. Introduction
Simulation assumptions for PDSCH were lively discussed on the RAN4 E-mail reflector prior to the RAN4 #44bis meeting in Shanghai.  This document discusses some issues with the current assumptions and proposes a few changes when going forward.
2. Channel coding

Due to lack of detailed decisions regarding coding and interleaving, initial simulations for LTE DL demodulation  were made with a hybrid simulation chain, using the Rel.6 codec‎[3]. As the details on LTE channel coding now seem to have settled, we propose to base all upcoming simulations on the current RAN1 specifications ‎[1] and ‎[2].
3. Testing of transmit diversity.

SFBC coding and decoding is used to provide spatial diversity, and can provide improvements for scenarios in which diversity over time or frequency is limited. An example of such a scenario would be for example a UE with a single receive antenna, subject to a slow fading channel, with low time dispersion. As RAN4 has made a decision to specify minimum requirements with dual receiver antennas, it can be shown through simulation that the number of scenarios where there is a benefit from using SFBC is limited. As an example, simulation results for the current agreed test parameters showing insignificant gain when using SFBC can be found in Figure 1. These results can be compared to the results in Figure 2, which show results from a scenario for which the UE is subject to a slow fading, lightly dispersive channel and is scheduled only a smaller part of the total bandwidth. 

Nevertheless, the single transmission rank  features like SFBC or single layer channel dependent precoding are important in order to facilitate the deployment of systems with more than one transmit antenna. In order to balance the transmit power between the transmit antennas, UEs that are in locations where the radio environment does not support multi-rank MIMO operation, can use one of these features as fallback solutions. 
Considering the above, it seems like an attractive way forward to limit the specification work in RAN4, to the development one or a few test-cases, tailored to discriminate SFBC performance. These test-cases could for example use the EPA3, channel, 5 Hz Doppler, with a single resource block allocation. Since it can be anticipated that SFBC provides limited performance improvement when compared to single link operation in other scenarios, it could be considered to ensure SFBC performance in all other conditions by reusing the single link, (SIMO), requirements.
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Figure 1 SIMO vs. SFBC MIMO, EVA5Hz, 10 MHz allocation. Purple results are for SIMO, blue results are for MIMO.
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Figure 2 SIMO vs. SFBC MIMO performance, 
4. Assumptions for SU-MIMO, spatial multiplexing requirements.

4.1. Testing of precoding feedback, SU- MIMO 2x2
Spatial multiplexing for LTE, provides the possibility for the UE to feedback a request for a certain precoder to be used in the transmitted signal. The current working assumption in RAN1, states two main options for the granularity of the feedback‎[5]; a single feedback for the whole transmitted bandwidth (full bandwidth precoding feedback), or feedback with a granularity of 4, 5 or 6 resource blocks in frequency.  In order to test the UEs ability to estimate and request a suitable precoding, it is important to select the test-scenario so that the use of precoding feedback gives a significant performance benefit. To highlight this issue, simulation results in Figure 3 shows a few examples, for which the performance with and without  precoding feedback is essentially the same. As can be seen in Figure 4, a much better test scenario for ensuring proper precoding selection is the single stream case, for which gains in the order of 3-4 dB can be seen. 
Considering the above, it again seems like an attractive way forward to focus the specification work for SU-MIMO 2x2 with precoding feedback to the single stream case. The granularity of the precoding feedback should be chosen to reflect the channel model used.  For testing of dual stream SU-MIMO 2x2 with precoding feedback, it could be considered to reuse corresponding requirements without feedback. 
This discussion does not apply to simulation assumptions and requirements for SU-MIMO 4x2, which is for further study. 
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Figure 3 Throughput results, dual stream MIMO, with and without precoding.
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Figure 4 Throughput results, single stream MIMO with and without precoding
4.2. PMI update rate

In ‎[4], it was proposed to use an update rate of once every 10 ms. However, it should be noted that the maximum allowed update rate is probably much smaller than this and likely to become once every subframe, or once every ms. Since the performance impact of precoding feedback diminishes with increasing reporting period, it is important to use as short period as possible in order to stress the system maximally and avoid situations as exemplified above in which the use of a certain feature does not affect the performance. We therefore propose to use a feedback rate of once every ms as a working assumption for the RAN4 specification work.
5. Choice of redundancy version sequence

Results for ideal demodulation of 64-QAM (see ‎[3]), were showing a staircase behaviour of the throughput vs. SNR due to the HARQ retransmissions. Concerns were raised regarding how to choose operating points for tests. Test-points in regions where the throughput is flat vs. SNR is undesirable from a test point of view since improvements in receiver processing might not show any increased throughput. It was therefore discussed to alter the redundancy version sequence slightly, so as to smoothen out the staircase behaviour. Such a redundancy version sequence would then be suboptimal from a performance perspective, but well suited for testing. The current assumptions assume that the optimal sequence {0,1,2,3}, should be used for QPSK and 16QAM, while a suboptimal sequence {0,0,1,2} would be used for the 64-QAM simulations. Simulation results showing the difference in performance between the two RV-sequences mentioned is shown in Figure 5. As can be seen from the results, the effect of using suboptimal chase combining is a lowered performance in the region around SNR = 10 dB, close to the region where 16-QAM will be a more optimum choice. Since a proper operating point for testing a 64-QAM FRC should be well above this region it can be questioned if the use of a suboptimal RV-sequence is necessary. It can even be argued that in using chase combining for the first transmissions, one might risk that the incremental redundancy operation is not properly tested. We therefore propose to use the optimal incremental redundancy sequence {0, 1, 2, 3}, for all demodulation tests as a way forward.
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Figure 5 Comparison of different RV-sequences for 64-QAM modulation test cases. Red curves are for chase combining (CC) [0,0,1,2]. Blue curves are for the optimum incremental redundancy (IR) [0,1,2,3].
6. Synchronization channel

There is currently no assumption on reserving the resource blocks that should be allocated to the synchronization channel. Since tests will assume that synchronization channel is present we propose that all upcoming simulations take this into account.

7. Model of BTS transmit modulation accuracy

Whether or not a model of BTS transmit modulation accuracy should be included in the simulation assumptions is dependent on the operating point of the test. For tests in the higher SNR region, it might be considered to include a model of the transmit EVM in the demodulation tests. The exact model and level of such a model is ffs.

8. Summary

Some details of LTE PDSCH assumptions have been discussed. The main conclusions are:
· It is proposed to base further simulations for PDSCH on LTE coding and HARQ operation, as RAN1 details in these areas are available.
· Gains for SFBC over SIMO are constrained to scenarios with light dispersion, slow fading and small frequency allocation. It is therefore proposed that tests to secure SFBC performance in general can therefore be set using the corresponding SIMO requirements, with a few additional tests using scenarios tailored to test SFBC.

· Gains for SU-MIMO 2x2, with precoding feedback, over MIMO without precoding feedback are constrained to the single stream scenario. To ensure correct PMI selection in the UE, it is proposed that this testcase is prioritized. Tests for dual stream with precoding feedback are of less importance and could maybe be specified by reusing requirements with fixed precoding. 

· It is proposed that the precoding feedback update rate used in RAN4 tests should be based on a working assumption of once every ms.
· It is proposed that further simulations for 64-QAM PDSCH should use the optimal RV-sequence (0,1,2,3).
· The details of the simulation assumptions need to be altered to make room for the synchronization channel.

· It could be considered to use a model of BS EVM, for tests at higher SNRs. 
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