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1 Introduction

In meeting 64bis the discussion on the definition of the tests needed for PDSCH and CSI for Comp feature started. In this meeting we discuss the main characteristics of these tests. Section 2 discusses PDSCH performance test and Section 3 CSI reporting.
2 PDSCH

In document [1] it is proposed to define PDSCH performance for TM10 with Behaviour B, minimum and possibly maximum capability (single CSI-process capability and 4 CSI-RS process). Additionally it was mentioned that it is important to make sure that the correct behaviour B is implemented, in particular for timing and frequency correction, PDP estimation and noise and interference estimation.

RAN4 received an LS from RAN 1 in meeting 64bis [2] which provided some information on the scenarios which RAN 4 can prioritize. 
In the following we propose a framework for Scenario 4 which could be considered for a starting point of the discussion. A test for scenario 3 could also be considered.
Scenario 4 where the high power node transmits CRSs and the LPN transmits DM-RSs and CSI-RS
· TP 1 transmitting CRSs/PSS/SSS, 
· TP 2 transmitting DM-RS, PDSCH, CSI-RS resource + IMR (single CSI-process)
· Number of Tx antennas: 4x2 on TP2 dual layer transmission, and 2x2 on TP1 and 2x2 single layer on TP 1 and TP 2. 

· Bandwidth = 10MHz

· Number of allocated resource blocks:  50PRB, 3PRB
· 
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at antenna port:  Different Noc level for TP1 and TP2.

· Transmission Mode: 10

· Cell selection offset: No cell selection offset.  
· LPNtxPower/HPNtxPower= -16dB 
· Timing difference between TPs:  2.9musec

· Frequency difference between TPs: 150Hz

· Propagation conditions: EPA for TP 1 and EVA for TP 2, Doppler shift = 5 and 50Hz.
· Modulation and coding scheme: 64QAM 0.75, 16QAM 0.5.
· Tput vs SNR needed, SNR for TP 1 and SNR for TP 2 should be defined (which will depend on the position of the UE between TP 1 and TP 2). 
· Location of the UE:  span different locations on the line between TP1 and TP 2 such that the above mentioned modulations and coding schemes are meaningful and such that behavior B can be guaranteed.
It should be noted that in order to verify that the UE assumes the correct behaviour B SNR, modulation and  time/frequency offsets should be selected carefully. The test threshold should be defined such that wrong UE assumptions on collocation are prevented.

In order to make sure that SNR and PDP are not estimated based on CRSs, it can be discussed further whether there is the need to split the test into 2 parts. 

a. PART 1. As mentioned above.

b. PART 2. TP 1 conditions changes, e.g. as such:

i. Change Noc level on TP 1.
ii. Change PDP
iii. Possibly change number of tx antennas

c. The average throughput should be collected in PART 1 and PART 2. The same (with a certain tolerance) average throughput should be obtained. This would verify that the PDP and SNR are estimated by using the correct collocation hypothesis, and that changes in CRS conditions do not affect performance of UEs following behavior B. 

It would be preferable to define a test for UEs supporting the report of several CSI-process. This test could be used to make sure that the UE has the capability to follow dynamically the signaling of the collocation between DM-RS and CSI-RS. In this case a the DM-RS and CSI-RS resource collocation is signaled in every subframe and the PDSCH transmission is changed at each subframe, according to a certain cycle. The need for such a test can be discussed further.
3 CSI

For CSI reporting there are two aspects which need to be tested: 

· The correct use of IMR

· The UE capability to correctly report the CSI for all the CSI-processes for which it signals its capability

However, depending on the capability of the UE these two aspects could be tested together.

Hence the following high level characteristics as described in the following sections are proposed. Different tests can be also considered to test the two aspects separately.
3.1 Test characteristics
In order to test the capability of the UE to report the correct CSI depending on the IMR the following can be considered as characteristics for the test definition. Depending on the UE capability a UE could pass either test 1 or test 2.

Test 1. 

Single CSI-process test (This is applicable to all UEs)
· In PDSCH subframe the interference level is the same as for the IMR REs. 

· CSI-RSs have different interference level wrt IMR REs. 

· CRSs (other REs in general) have different interference level.
· PDSCH transmission follows the CSI reporting based on NZP CSI-RS resource and IMR, according to the test methodology.
· A static CQI test or alternatively the frequency selective-like CQI test could be reused. The purpose of the test in this case is not to verify that the UE selects correctly the preferred subbands for frequency selective precoding but rather to make sure that a certain set of REs are used to correctly report CQI. Hence CQI spread could be considered as a first glance as a better metric. 
· PDSCH BLER performance should be provided, together with the CQI statistic.
Test 2. 

Multiple CSI-process test (to be applicable to the UEs which report this capability)

· The UE is scheduled with N NZP CSI-RS resources, N<=maximum number of NZP CSI-RS resources, ex: N= 2, named CSI-RS1 and CSI-RS2. 
· The UE is scheduled with a number of IMR equal to the maximum number of processes which can be reported (4 processes, named A, B, C, D, where A and B are associated to CSI-RS1 and C and D to CSI-RS2).
· The PDSCH is cyclically transmitted by following the feedback associated to one of the 4 CSI processes scheduled, according to a certain period, ex A, B, C, D, A, B, C, D… during each period DM-RSs are assumed as collocated with the corresponding CSI-RS resource.
· Channel conditions for different CSI-RS resources can be set independently. 

· In PDSCH subframe the interference level corresponds to the IMR associated to the process under test.
· CSI-RSs have different interference level wrt the associated IMR REs 
· Other REs in general have different interference level compared to PDSCH and IMR.
· A static CQI test or alternatively the frequency selective-like CQI test could be reused. The CQI statistic should be collected per PDSCH transmission period and the test is considered to be passed when the CQI statistics for all the periods together with the BLER performance are satisfied.
· PDSCH BLER performance should be provided, together with the CQI statistic.
It should be noted that if the UE passes test 2,  test 1 could be considered as redundant.

4 Conclusions
In this paper we have provided an overview of a possible framework for PDSCH and CSI test definition. It is proposed to set PDSCH performance requirements based on Scenario 4 where the high power node transmits CRSs and the LPN transmits DM-RSs and CSI-RS and with the conditions mentioned in Section 2. It is proposed to start with the definition of a test based on the minimum UE capability (single CSI-process reporting support).

For CSI it is proposed instead to define a test depending on the UE capability of reporting one or several CSI-RS processes.
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