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1 Introduction

In the previous meetings two CRs were agreed which provide the demodulation performance requirements [1] and the framework for the introduction of the CQI requirements [2] under MIMO workaround work item. 

An issue was raised during the discussion concerning the way the throughput result is computed when testing the demodulation performance of MIMO workaround.

Under MIMO workaround WI, PCI restriction is used. In case of single stream transmission the PCI set is restricted to a smaller subset. 

It may happen that a UE (tested under MIMO only with single stream restriction) reports the preference for 2 transport blocks and a PCI which belongs to the set of dual stream transmission PCI but which is outside the set of possible PCI for single stream transmission.

In order to solve this problem the CR in [1] introduces a sentence in the requirements saying that the throughput should be collected only when the UE reports single stream  type A or type B CQI . This may increase the test time slightly but it avoids this possible mismatch.

Additionally it was acknowledged that there maybe a mismatch problem also concerning the retransmissions. 

The following section describes this issue and proposes a solution.

2 Discussion

If the UE reports a type A CQI with preferred dual stream PCI, the TTI corresponding to this feedback will be discarded for the sake of  throughput computation as defined in the CR. If the decoding of this TTI fails the UE will requires a retransmission. The NodeB will transmit  the same information (under HARQ-type 1, i.e. Chase combining approach) or transmit incremental redundancy (under HARQ type II --- Incremental Redundancy approach) of the same information packet. For the retransmission, the UE may report a different CQI preference, e.g. type A CQI with single stream transmission. According to the rule defined above, the associated TTI can be considered for the computation of the throughput; However, the decoding success or failure will be based on the soft combination of two codewords (the first being a codeword which has been discarded because associated to a dual stream preference) even if the first one was not considered in the throughput computation. 

Figure 1 illustrates the problem.
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Figure 1. illustration of the mismatch problem

In order to solve this problem we think that there are 3 possible solutions, as described in the following:
Alternative  1. 
Compute the throughput by considering only the packets for which single stream is reported. In case of retransmissions associated to a packet where dual stream preference was reported, discard all the  retransmissions for the computation of the throughput.

This solution will increase the logic in the test equipment. Test equipment vendor can provide feedbacks on the feasibility of this limitation. Also note that this will increase even further the test time. 
Alternative 2.
Remove the restriction such that the throughput should be collected only when the UE reports single stream  type A or type B CQI.  Of course, if the eNodeB does not use the preferred PCI, there may be an impact on the performance because the precoding vector won’t steer the beam in the optimized direction. As all the simulation results were carried on by considering no mismatch, simulations would need to be revisited in case this alternative is chosen. For the sake of progress, alternative 2 is therefore not considered to be the preferred way forward.  
Alternative 3.

Remove the condition to use PCI restriction, i.e. use PCI restriction OFF for the sake of demodulation performance. It should be noted that the simulation campaign was run by considering PCI restriction ON. The requirements will be slightly easier to pass as shown (in a relative way) in the following Table for demodulation.
Table 1. Relative performance of PCI restriction ON w.r.t PCI restriction OFF.
	 
	Geometry
	HS-PDSCH
	3GPP requirements MIMO workaround
	PCI restriction ON/PCI restriction OFF

	HSET9, dual, PA3
	10
	-2
	5394
	0.942841275

	HSET9, dual, VA3
	10
	-2
	4344
	0.955354747

	HSET9, single, PA3
	6
	-2
	3742
	0.926772335

	HSET9, single, VA3
	6
	-2
	2926
	0.930800787

	SET11, dual, PA3, -1.5dB
	18
	-1.5
	9880
	0.950069627

	 
	 
	 
	 
	 

	 
	Geometry
	HS-PDSCH
	3GPP requirements
MIMO workaround
	PCI restriction ON/PCI restriction OFF

	HSET1, Type2, QPSK, PA3
	0
	-3
	279
	0.936769907

	HSET1, Type2, QPSK, VA3
	3
	-3
	345
	0.934334974

	HSET1, Type3, QPSK, PA3
	0
	-6
	285
	0.934180629

	HSET1, Type3, QPSK, VA3
	0
	-6
	230
	0.939812593

	HSET1, Type2, 16QAM, PA3
	3
	-3
	363
	0.924859968

	HSET1, Type2, 16QAM, VA3
	6
	-3
	380
	0.946361054

	HSET1, Type3, 16QAM, PA3
	0
	-3
	365
	0.937786104

	HSET1, Type3, 16QAM, VA3
	3
	-3
	433
	0.930558246


The table shows that the performance achieved by a UE will be ~5 to 8% better when setting PCI restriction OFF. This is considered as acceptable for the sake of progressing the work.
Hence, we propose to follow Alternative 3. However, Alternative 1 is also considered as a possible way forward if RAN 4 sees this as a better and viable solution. 

Proposal : Consider Alternative 3: set PCI restriction OFF
3 Conclusion

In this document we have discussed the possible mismatch problem which may rise due to the use of PCI restriction when single transport block transmission is tested under MIMO workaround.

It is proposed the following:

Proposal : Consider Alternative 3: set PCI restriction OFF.
However, Alternative 1 is also considered as a possible way forward if RAN 4 sees this as a better and viable solution.
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