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1. Introduction
In RAN4 #72bis a number of agreements on the EPDCCH RE mapping testing were reached [1]:

· How to verify the EPDCCH RE mapping with the additional ZP-CSI-RS configuration are FFS with following options:

· Option 1: in EPDCCH demodulation requirements

· Legacy test in section 8.8 of TS36.101 shall be applied for non-feature group#7-3 capable UE

· Introduce new alternative test case(s) for feature group#7-3 capable UE
· As a start point, the parameters of legacy EPDCCH test are reused except with additional ZP-CSI-RS configuration
· Option 2: in CQI requirements which is introduced for feature group#7-3

· For EPDCCH capable UE the DCI would be transmitted by EPDCCH in the test.  

In RAN4 #73 no progress on the issue was reached. In this contribution we continue discussion on the possible approaches to verify correct EPDCCH rate matching functionality for eIMTA [7-3] capable UEs.

2. Discussion

The eIMTA subframe set dependent CSI measurements feature [7-3] has direct impact on the EPDCCH demodulation. In particular, the following behaviour is assumed with respect to the EPDCCH RE mapping:

· For a Rel-12 UE configured with eIMTA and TM 1 – 9 on a serving cell, the UE can be configured with up to 2 ZP-CSI-RS configurations. The UE shall perform EPDCCH RE mapping by rate matching around the configured ZP-CSI-RS configurations. 

· For a Rel-12 UE configured with eIMTA, TM10, EPDCCH, and two Rel-12 CSI subframe sets on a serving cell, the UE can be configured with an additional csi-RS-ConfigZPId-r11 for each EPDCCH set for EPDCCH RE mapping. The UE shall perform EPDCCH RE mapping by rate matching around this additional ZP-CSI-RS configuration and the existing ZP-CSI-RS configuration indicated in the PQI associated with the EPDCCH. TM10 PDSCH RE mapping is the same as in Rel-11.

Hence, the EPDCCH RE mapping behaviour is changed in case of TM10 and non-TM10 operation. So, the tests for TM1-9 and TM10 operation should be introduced. Furthermore, in our view the TM10 can be deprioritized since all three considered UE capabilities (2 CSI subframe sets, EPDCCH and TM10) are optional and TM1-9 would provide good enough test coverage.

Proposal #1: UE demodulation tests verify functionality of EPDCCH rate matching around additional configured ZP CSI-RS configurations for Rel-12 UEs configured with eIMTA and TM1 – 9.
Two possible options on how the EPDCCH functionality can be tested are considered.
Option 1: EPDCCH demodulation requirements
New EPDCCH demodulation tests cases can be introduced to verify respective functionality. In particular, it was proposed to “Introduce new alternative test case(s) for feature group #7-3 capable UE” and also reuse the parameters of legacy EPDCCH tests except with additional ZP-CSI-RS configuration. In our view, it is not possible to completely reuse the legacy EPDCCH parameters and modify CSI-RS configurations only. The Rel-11 EPDCCH tests for TDD mode use UL-DL configuration 0 and CSI-RS are located in subframes 0 and 5. So, it is not possible to configure additional CSI-RS in the flexible subframes. To resolve the issue new UL-DL configuration needs to be defined for the EPDCCH test. In this case the EPDCCH performance would be impacted, since the proportion of DL and Special subframes would change. So, legacy requirements cannot be reused and new minimum EPDCCH performance requirements need to be defined.

Observation:

· Verification of the EPDCCH rate matching around two configured ZP CSI-RS configurations using new EPDCCH demodulation test would require change of the legacy test UL-DL configuration and definition of the new minimum EPDCCH performance requirements.

Option 2: CQI requirements for feature group #7-3

Another potential option is to integrate EPDCCH testing into the CSI reporting tests. In this case for the EPDCCH capable UEs, the tests can be configured in a way that DCIs would be transmitted using EPDCCH. In case if UE has wrong implementation, the DCI would fail, negatively impacting the UE demodulation performance.

Different DCI types can be used: 1) PDSCH assignment DCI, and 2) DCI with A-CQI trigger. The first alternative allows larger flexibility since it does not impose any restrictions on the set of subframes where ZP CSI-RS can be configured. In case UE misses the DCI with the DL grant, the PDSCH throughput would degrade. In this case, the new ZP CSI-RS should be configured in one of the subframes corresponding to the second subframe set so that the PDSCH throughput for the second subframe s et would be impacted only in case of a wrong UE implementation.
In the previous meeting several concerns on this approach were mentioned. In particular it was noted that using EPDCCH would affect the final PDSCH coding rate. In our view, those issues can be resolved in case non-wideband PDSCH resource allocation is used and the EPDCCH PRB set is configured in a way to avoid the overlap with the PDSCH. For instance, fixed 6 PRB PDSCH resource allocation can be used for the A-CSI tests proposed in [2]. In this case the EPDCCH PRB set can be configured in a way not to overlap with the PDSCH transmissions and thus the PDSCH coding rate will not be affected.
In our view the Option 2 is more preferable and since it can enable rather easy EPDCCH functionality testing without introduction of additional EPDCCH demodulation tests. For instance, the EPDCCH testing can be integrated into the Aperiodic CQI Test 1A [2]. Two variants of the test may be defined which would differ by the control channel type only. The EPDCCH capable UE should pass the CQI test with the EPDCCH scheduling, while the non-EPDCCH capable UEs would pass a similar test with the PDCCH-based scheduling. Assuming no overlap in the PDSCH and EPDCCH transmission identical performance requirements can be defined for both test cases.
Proposal #2: Verification of the EPDCCH rate matching around two configured ZP CSI-RS configurations should be part of the CSI reporting test #1A for feature group #7-3:
· The DCIs with PDSCH assignment are transmitted using EPDCCH.

· Additional ZP CSI-RS are configured in subframes belonging to the second subframe set.
· The EPDCCH and PDSCH resource allocations are FFS
3. Conclusions

In this contribution, we provided our views on the on the possible approaches to verify correct EPDCCH rate matching functionality for eIMTA [7-3] capable UEs. In summary, we make the following proposals:

Proposal #1: UE demodulation tests verify functionality of EPDCCH rate matching around additional configured ZP CSI-RS configurations for Rel-12 UEs configured with eIMTA and TM1 – 9.
Proposal #2: Verification of the EPDCCH rate matching around two configured ZP CSI-RS configurations should be part of the CSI reporting test #1A for feature group #7-3:
· The DCIs with PDSCH assignment are transmitted using EPDCCH.

· Additional ZP CSI-RS are configured in subframes belonging to the second subframe set.
· The EPDCCH and PDSCH resource allocations are FFS
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