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1. Introduction
An initial framework for the PDSCH demodulation performance requirements on eDL MIMO was agreed in the RAN4#58 meeting [1]. Some email discussions have taken place since then, addressing the following aspects:
· 
CSI-RS offset and periodicity (ICSI-RS)
· 
CSI-RS pattern (CSI reference signal configuration index)
· 
Number of CSI-RS ports
· 
PDSCH muting pattern (ZeroPowerCSI-RS bitmap)
· 
PRB bundling setup
In the present contribution we provide some further views regarding the CSI-RS/muting and PRB bundling.

2. Discussion
2.1. CSI-RS and muting configurations
The following test configurations are proposed in the Revision 2 of the eDL-MIMO verification framework [2]:
	Scenario
	Test
mode
	Description
	Reference
channel
	Propagation

Model
	Antenna
configuration
	CSI-RS
pattern
	Verification
point

	1
	SU MIMO
	QPSK 1/3 with 1-layer
	R1. FDD/

R1. TDD
	EVA5
	2x2 low
	8 CSI-RS

w/o muting
	70 % tp

	2.1
	MU MIMO
	16QAM 1/2 with 1-layer
	R2. FDD/

R2. TDD
	EPA5
	2x2 low
	4 CSI-RS

w/o muting
	70 % tp

	2.2
	MU MIMO
	16QAM 1/2 with 1-layer
	R2. FDD/

R2. TDD
	EPA5
	2x2 low
	4 CSI-RS 
w/ muting
	70 % tp

	1.3
	SU MIMO
	16QAM 1/2 with 2-layer
	R3. FDD/

R3.TDD
	EPA5
	2x2 low
	2 CSI-RS 
w/o muting
	70 % tp


Overall, the proposed scenarios would fulfill their intended purpose, that is, to verify the rate matching functionality in the presence of the CSI-RS and muted PDSCH resources.

Regarding the necessity of the test case 2.1: From the rate matching point of view, the UE does not see any difference between the CSI-RS and muted resources. Hence the proposed test case 2.1 would be merely a subset of the case 2.2, not bringing any additional information about the UE’s rate matching capabilities. Perhaps a better way to increase the test variability, if deemed necessary, would be to specify different muting and/or CSI-RS patterns for test cases 1, 2.2, and 1.3.
2.2. PRB bundling
The UE’s behavior regarding the precoding granularity in TM9 is specified in 36.213 section 7.1.6.5:
A UE configured for transmission mode 9 for a given serving cell c may assume that precoding granularity is multiple resource blocks in the frequency domain when [if] PMI/RI feedback is configured.  Fixed system bandwidth dependent Precoding Resource block Groups (PRGs) of size 
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. The PRG size is non-increasing starting at the lowest frequency. The UE may always assume that the same precoder applies on all scheduled PRBs within a PRG.
Based on the latest discussions in RAN1 email reflector, it seems likely that the PMI feedback disabling will be allowed for both FDD and TDD (removing the square brackets around [if]), however pending for the final RAN1 decision. On the other hand, it is FFS whether the PMI disabling will be a UE capability, as indicated in the RAN1 LS to RAN2 [4]. Two different scenarios can be hence identified depending on the decisions of RAN1 and RAN groups:
Scenario 1: PMI disabling will be not allowed in TM9 and/or it will be optional to the UE
In this scenario the precoding granularity of the transmitted signal in TM9 demodulation tests should be one PRG (i.e. 3 PRB in the case of 10 MHz channel bandwidth) as to comply with the specification.
However, it is a completely different issue whether the UE should be mandated to carry out the channel estimation based on averaging over one PRG in the frequency domain. According to our view, this should clearly not be the case, primarily due to the following reasons:

· 
It is specified in 36.213 section 7.1.6.5 that “the UE … may assume that the precoding granularity is multiple resource blocks”. If the channel estimation was carried out over one PRG in the simulations targeting for the minimum requirements, the may would effectively become shall, hence creating an ambiguity between the RAN1 and RAN4 specifications.
· 
RAN1 has agreed in [3] that “the UE may assume as an implementation option that precoding granularity is multiple RBs”. Again, if channel estimation over 1 PRG was allowed in the simulations targeting for the minimum requirements, the UE’s implementation freedom would be reduced due to tighter requirements, hence violating the RAN1 agreement.
· 
Channel estimation over 1 PRB would be mandatory for many practical use cases, e.g. when using the resource allocation Type 1 and for channel bandwidths < 10 MHz. 
· 
It is being discussed in RAN1 whether resource allocation with DCI format 1A should be allowed for MBSFN subframes. If agreed, the UE would need to support channel estimation over 1 PRB (and possibly all estimation lengths between 1 and 3 PRB in order to gain from the PRB bundling), as the boundaries of the resources allocated with Format 2 are not necessarily aligned with the PRG boundaries. 
As a conclusion, the channel estimation should carried out per one PRB as a baseline for deriving the performance requirements (i.e. in both alignment and impairment simulations), as proposed in [2]. Some further remarks are given below as to clarify the implications: 
· 
The use of an advanced receiver would be still allowed as an implementation option i.e. giving UE the full implementation freedom in accordance with the RAN1 agreement in [3].
· 
Imposing a restriction on the baseline receiver would be not different e.g. from the MIMO case where MMSE is mandated for the RAN4 simulations however not precluding the use of more advanced detectors in the actual implementation.

Scenario 2: PMI disabling will be allowed in TM9 and it will be not optional to the UE
In this scenario the PMI disabling should be switched on as to force (in practice) the PRB based channel estimation in the UE. This choice would be motivated by the same generic arguments as for the Scenario 1. The precoding granularity would be one PRB.
3. Conclusions

In the present contribution we provide some further views regarding the eDL-MIMO demodulation requirements. Our proposals are summarized below:

Proposal 1: The UE’s demodulation performance in TM9 is verified by the test cases 1, 2.2, and 1.3 of [2].
Proposal 2: The following assumptions are adopted regarding the PRB bundling, conditional to the decisions on PMI disabling:

Scenario 1: PMI disabling will be not allowed in TM9 and/or it will be optional to the UE

· 
Precoding granularity: 1 PRG  
· 
Baseline channel estimation averaging length: 1 PRB (to be used in both alignment and impairment simulations)
Scenario 2: PMI disabling will be allowed in TM9 and it will be not optional to the UE

· 
Precoding granularity: 1 PRB
· 
PMI disabling: switched on

Note that it will be possible to start the RAN4 simulations regardless of the RAN1/RAN decision, as the channel estimation would be carried out per one PRB in both of the above scenarios (albeit the precoding granularity being either 1 PRB or 1 PRG).
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