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1. Introduction
It was identified during RAN4#49bis meeting that the PMI feedback delay of the closed-loop MIMO scenarios might need to be adjusted from 6 to 8 subframes ‎[1]. Consequently companies were invited to verify whether the existing performance requirements need to be changed.
In this contribution we analyse the above aspect.
2. Background
It is currently assumed in the demodulation framework ‎[2] that 
· the UE processing delay shall be 4 subframes

· the eNB processing delay shall be 2 subframes
hence implying (for both FDD and TDD) that

· if the UE reports in an available uplink reporting instance at subrame SF#n (based on PMI estimation at a downlink SF not later than SF#(n-4)), this reported PMI cannot be applied at the eNB downlink before SF#(n+2)
However it is stated in the Chapter 5.3.3.1.5 of TS 36.212 that 

· some entries in Table 5.3.3.1.5-4 and Table 5.3.3.1.5-5 are used for indicating that the eNode-B has applied precoding according to PMI(s) reported by the UE. In these cases the precoding for the corresponding RB(s) in subframe n is according to the latest PMI(s) reported by the UE on PUSCH, not coming from PUCCH, on or before subframe n-4
The above implies that, if the applied precoding is indicated by a message containing “precoding according to the latest PMI report on PUSCH”, the eNB can apply the reported precoder(s) earliest 4 subframes after the report has been received in uplink control channel. It should be noted that this processing delay requirement applies in the strictest sense only for the multiple PMI reporting, as a single precoder can be always indicated by its exact precoder index. However, in order to specify consistent requirements for the eNB emulator design, it might be considered setting the eNB processing delay of the single PMI scenarios to 4 ms as well.
Consequently the PMI processing delay of the following (multiple) PMI scenarios needs to be changed from 6 to 8 subframes
· 4.1: 2x2 QPSK 1/3 10MHz SCW 6PRB EVA5 low

· 4.3: 4x2 QPSK 1/3 10MHz SCW 6PRB EVA5 low

· 5.3: 4x2 16QAM 1/2 10MHz MCW 6PRB EVA5 low
and the PMI processing delay of the following (single) PMI scenarios may be changed from 6 to 8 subframes:

· 4.2: 2x2 QPSK 1/3 10MHz SCW 50PRB EPA5 high

· 5.1: 2x2 16QAM 1/2 10MHz MCW 50PRB EVA5 low

· 5.2: 2x2 16QAM 1/2 10MHz MCW 50 PRB ETU70 low
3. Simulation results
The simulations were carried out using to the assumptions given in the latest revision of the demodulation framework ‎[2]. The results are shown in the figures 1-4 below.
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Figure 1 - Throughput comparison for scenarios 4.1 and 4.3
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Figure 2 - Throughput comparison for scenario 4.2
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Figure 3 -  Throughput comparison for scenarios 5.1 and 5.3
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Figure 4 - Throughput comparison for scenario 5.2
Table 1 summarizes the performance at 70 % throughput:

Table 1 - Summary of the results
	Scenario
	6 ms PMI delay
	8 ms PMI delay

	4.1
	-4.5 dB
	-4.5 dB

	4.2
	-4.9 dB
	-4.9 dB

	4.3
	-4.4 dB
	-4.4 dB

	5.1
	11.1 dB
	11.1 dB

	5.2
	12.5 dB
	12.5 dB

	5.3
	9.4 dB
	9.5 dB


As can be seen, the performance impact from the additional 2 ms PMI delay is within 0.1 dB for all closed-loop MIMO scenarios. Hence, no changes on the existing requirements are needed. Furthermore, although not strictly necessary, the eNB processing delay of scenarios 5.x could be changed from 6 ms to 8 ms as well for the sake of consistency and to allow practical implementation of the eNB emulator. 
4. Conclusions

It is recommended that the eNB PMI processing delay of the UE performance requirement scenarios 4.1-4.3 and 5.1-5.3 is changed from 6 ms to 8 ms. Based on the simulation results, no changes are anticipated on the actual performance requirements (SNR at 70% throughput).
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