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1 Introduction
In RAN4#70bis, further agreements were made for LC-MTC demodulation aspects captured in the WF [1], summarized by:
· No new BS performance requirement is needed;
· There is no impact of LCMTC on CSI core part;
· The LCMTC demodulation performance and CSI requirements shall cover FDD, HD-FDD and TDD;
· How to cover HD-FDD and full duplex FDD:
· Option 1: Align the test setup as much as possible for HD-FDD and FDD test cases:
· Specify and schedule the same subframes for downlink transmission during the test for HD-FDD and FDD test cases

· Other options are not precluded.
· Demodulation performance and CSI requirements for LCMTC:
· Low priority for eICIC/FeICIC, CoMP, Type A receiver, CA and MBSFN demodulation performance and CSI requirements with 1-Rx and TBS limitation;
· Focus on 1Tx and 2Tx for demodulation performance and CSI requirements
· Specify PDSCH demodulation requirements:
· Transmission modes: FFS (wait for RAN1 decision)
· How to specify PDCCH/PCFICH, PHICH, PBCH, EPDCCH demodulation performance requirements need more study in the future meeting;
· Specify CSI reporting requirements.

In this contribution we present our view on the demodulation and CSI aspects of LC-MTC.
2 RAN1/2 Open Items
Some of the LC-MTC issues are still not finalized in RAN1/2. These include:
· Whether or not to support simultaneous unicast and broadcast in the same SF
· Support of MBMS
· Support of ePDCCH

· Transmission modes supported

· Whether or not to change PDCCH search space and DCI sizes

· Details of category 0
· HD-FDD HARQ timeline

For these reasons, from RAN4 perspective it is recommended to wait on the exact definition of tests until RAN1/2 concludes on the details. 
Proposal 1: For detailed test cases definition, RAN4 needs to wait until RAN1/2 concludes on the details of LC-MTC operation.

3 Demodulation and CSI Test Cases
In our companion paper for HD-FDD [2], we have presented discussion for HARQ and CSI limitations for HD-FDD systems.
For HD-FDD tests, including demodulation and CSI we have suggested to use all 8 HARQ DL processes and proposed a sample SF structure to be considered. This is shown here in figure 1:
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Figure 1: Sample SF structure for HD-FDD with 8 DL-HARQ processes
PDSCH Demodulation Scenarios:

A subset of the PDSCH demodulation test cases from the current specifications is applicable to LC-MTC. Since a LC-MTC UE is expected to have 1 Rx antenna, then the maximum rank for this UE will be 1. Given this, the only PDSCH demodulation test cases that can be applicable to LC-MTC are: TM1, TM2 (with N Tx), TM4-1layer (with N Tx), and TM9-1layer. 
However, since RAN1 didn’t conclude yet on the transmission modes supported for LC-MTC, we prefer for that decision to complete before making any further down-selection.

Proposal 2: Wait for RAN1 decision on supported transmission modes for LC-MTC before any further down-selection of PDSCH demodulation test cases.

Control Channel Demodulation Scenarios:
Control channels (PCFICH/PDCCH, PHICH, and PBCH) test cases can also be considered for the LC-MTC feature because of the new 1 Rx requirement. Hence new requirements may need to be defined. 

For FDD, as discussed in [2], in HD-FDD the UL-HARQ timeline may be a limiting factor to the number of PBCH bursts that are available for the UE. However, there can be network behaviors that can be used to make sure all SF0’s of all frames are DL subframes. 
Proposal 3: For FDD LC-MTC PBCH test, consider keeping the existing PBCH BLER definition of 40ms-based.
CSI Scenarios:
CSI scenarios need also to be revised because of the 1 Rx requirement for LC-MTC. However, as discussed in [2], in HD-FDD the UL-HARQ timeline may be a limiting factor for the CSI reporting periodicity.  In order to cover both options (FD-FDD and HD-FDD), it may be desirable to redefine the CSI reporting periodicity to a longer period as compared to the current definition. 
Observation 1: For FDD LC-MTC CSI, CSI reporting periodicity may need to be increased to match 10 or 40 ms periods. 
4 Duplex Modes
LC-MTC can be used in 3 modes, FD-FDD, HD-FDD, and TDD.
As the case for other RAN4 tests, requirements are defined for FDD and TDD. However, within FDD, we can have the following options:

· Option 1: Duplicate test cases for FD-FDD and HD-FDD
· Option 2: Select a subset of test cases for FD-FDD and another subset for HD-FDD

· Option 3: Align the test setup as much as possible for HD-FDD and FD-FDD test cases
Option 1 above is undesirable, since the number of test cases within RAN4 and work load to define them within Rel 12 timeline will be prohibitively large without adding any meaningful benefits.

Option 2 above may also be undesirable, since UEs can be either FD-FDD or HD-FDD capable and hence test case coverage will not be complete for either mode.
Option 3 above may be the most desirable option for the following reasons:
· Reducing the number of test cases and work load for the Rel 12 timeline
· Same test case can be used to cover both FD-FDD and HD-FDD without loss of coverage or UE validation

Proposal 4: Consider aligning the test setup for all test cases for HD-FDD and FD-FDD

However, when defining such test setups, we need to make sure all aspects of FD-FDD and HD-FDD operations are considered for unicast, namely
1. SF0 and SF5 are always present in each frame as DL SF

2. UL subframe pattern follows a reasonable periodicity for CSI reporting

3. Simplicity of pattern

4. 8 DL HARQ processes
The SF pattern shown in figure 1 can satisfy these considerations and can be used for both FD-FDD and HD-FDD.
Proposal 5: Consider using a DL SF pattern of 0001100000 for all FDD LC-MTC UE tests.
As for CSI reporting, a 10ms periodicity cycle can be used for all CSI tests as UL SFs are available at this periodicity.
Proposal 6: Consider using 10ms CSI periodicity for FDD LC-MTC UE CSI tests.

5 Conclusions
In this contribution we presented our views for defining LC-MTC demodulation and CSI test cases.
Proposal 1: For detailed test cases definition, RAN4 needs to wait until RAN1/2 concludes on the details of LC-MTC operation.

Proposal 2: Wait for RAN1 decision on supported transmission modes for LC-MTC before any further down-selection of PDSCH demodulation test cases.

Proposal 3: For FDD LC-MTC PBCH test, consider keeping the existing PBCH BLER definition of 40ms-based.
Observation 1: For FDD LC-MTC CSI, CSI reporting periodicity may need to be increased to match 10 or 40 ms periods. 

Proposal 4: Consider aligning the test setup for all test cases for HD-FDD and FD-FDD

Proposal 5: Consider using a DL SF pattern of 0001100000 for all FDD LC-MTC UE tests, example for HD-FDD:
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Proposal 6: Consider using 10ms CSI periodicity for FDD LC-MTC UE CSI tests.
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