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Introduction
[bookmark: _Hlk521500305]In WID [1], multiple objectives were listed for defining performance requirements for eMIMO. In WF [2-4], a lot of issues were discussed. In this paper, we discuss our views on defining test cases for eMIMO.
Multi-TRP Schemes
Test Scope
There are many transmission schemes defined by RAN1 under eMIMO WI:
· Single DCI scheme for both non-URLLC and URLLC:
· SDM Scheme: Single-DCI based single PDSCH with 2 TCI states for 2 sets of antenna ports belonging to 2 CDM groups. 
· Single DCI schemes for URLLC:
· FDM Scheme A: FDM, One codeword.
· FDM Scheme B: FDM, Two codewords of same TB.
· TDM Scheme A: TDM within slot
· TDM Scheme B: TDM in different slots
· Multi-DCI based m-PDSCH
RAN4 has already agreed to define the requirements for multi-DCI based m-PDSCH. So, UE is tested for running separate loops for different TCI states, handling multi-DCI, and receiving different data from each TRP.
If RAN4 agrees to define the requirements for SDM scheme, UE is tested for running separate loops for different TCI states, receiving one codeword transmitted in parts from multiple TRPs. 
The only difference between FDM Scheme A and SDM scheme is how resources are allocated to different TRPs. Everything else is the same. So, UE demod algorithm doesn’t need to change here compared to SDM scheme.
FDM Scheme B is about receiving two transmissions and somehow combining them. From UE demod algorithm perspective, this is similar to slot-aggregation or HARQ combining. Handling different TCI states is already covered by m-DCI and SDM schemes.
TDM Scheme A and B are about repetitions. RAN4 has already agreed to define the requirements for slot aggregation under URLLC WI and from UE demod algorithm perspective, nothing new is tested here. Handling different TCI states is already covered by m-DCI and SDM schemes.
On top of it, RAN4 has already agreed not to test URLLC schemes under high reliability test metric. So, we don’t gain anything from defining requirements for URLLC schemes. Therefore, we propose the following.
Proposal 1: Amongst single DCI multi-TRP schemes, define performance requirements only for SDM scheme. Do not define requirements for URLLC multi-TRP schemes. 
Test Cases
Multi-DCI
Test Cases Design Principle
We prefer to define test cases only with non-overlapping PDSCH scheduling. If we don’t assume any enhanced UE processing, requirements with partial or full overlapping scheduling will be very pessimistic. Also, RAN4 hasn’t even defined any requirements for baseline scenario with interfering cell. Therefore, we propose the following.
Proposal 2: Define multi-DCI multi-TRP requirements only for non-overlapping PDSCH scheduling.
In our opinion, multiple TRPs can only be differentiated with CORESET pool index configured. Therefore, we propose the following.
Proposal 3: Use PDCCH scheduling with CORESET pool index configured for multi-DCI multi-TRP requirements.
Whether UE uses joint or separate ACK/NACK feedback, it won’t impact the UE demodulation performance. Also, separate feedback is more suitable for non-ideal backhaul. Therefore, we propose the following.
Proposal 4: Use separate ACK/NACK feedback for multi-DCI multi-TRP requirements.
In our opinion, UE rate matching around LTE CRS doesn’t change from single-TRP scenario. Therefore, we propose the following.
Proposal 5: Do not define requirements for UE rate matching for multi-DCI multi-TRP scheme.
TRS/CSI-RS Configuration
In our view, gNB should not configure TRS or CSI-RS for multi-TRPs in a way that they collide with each other because that will affect the loops for both the TCI states and hence, the overall performance will be degraded. As those TRPs are coordinating with each other over the backhaul, this scenario should be avoided from network perspective. Therefore, we propose the following.
Proposal 6: Do not consider the scenario that the TRSs/CSI-RSs collide between 2 TRP.
Test configurations
Regarding layer combination, we prefer 1+1 as that is the most basic configuration and should be deployed first whenever multi-DCI scheme is deployed. Therefore, we propose the following.
Proposal 7: Define the multi-DCI multi-TRP requirements for 1+1 layer combination.
Regarding timing offset between two TRPs, we propose the following.
Proposal 8: If any requirements are defined with timing offset between two TRPs, it should be ensured that all paths from both TRPs are within CP.
Single-DCI
In our opinion, if RAN4 agrees to define the requirements for single-DCI with SDM scheme, it should use different PDSCH configuration than that in multi-DCI case from coverage perspective. Therefore, we propose the following.
Proposal 9: Differentiate the PDSCH configuration for multi-DCI and single-DCI scenario for SDM
Similar to multi-DCI case, we prefer using 1+1 layer combination for SDM scheme. Therefore, we propose the following.
Proposal 10: Define requirements for single-DCI SDM scheme with 1+1 layer combination.
Low PAPR RS
We don’t expect any performance difference due to low PAPR DMRS for PDSCH. Therefore, we propose the following.
Proposal 11: Do not define any new PDSCH performance requirements for Rel-16 DMRS enhancement.
Enhanced Type II Codebook
In eMIMO WI, enhanced Type II codebook was designed by RAN1. In WF [4], open issues were listed. As RAN4 has already agreed to define the test cases for Rel-15 Type II codebook, it would make sense to define the test cases for enhanced Type II codebook under similar assumptions as in Rel-15. Therefore, we propose the following.
Proposal 12: Define PMI reporting test cases for Enhanced Type II codebook under similar assumptions as that of the test cases for Rel-15 Type II Codebook.
Similar to LTE and existing NR PMI reporting cases, we should not introduce interference in PMI reporting tests for enhanced Type II codebook. Therefore, we propose the following.
Proposal 13: Do not define the test cases covering CSI-RS interference from neighboring cells and/or sectors.
Regarding the number of CSI-RS ports, we prefer defining only one set of tests and our preference is to use same number of ports as in Rel-15 Type II PMI reporting tests. Therefore, we propose the following.
Proposal 14: Define enhanced Type II PMI reporting tests only for 16 or 32 Tx ports.
In previous RAN1 meeting, they had agreed that enhanced Type II reporting can only be subband. Therefore, we propose the following.
Proposal 15: Define sub-band PMI reporting tests for enhanced Type II codebook.
Regarding the sub-band size and PMI sub-bands per CQI band, we prefer to use the smaller sub-band size so that PMI reporting can describe each subband more accurately. In RAN1, it was agreed that R = 1 and <=19 PMI sub-bands is mandatory for enhanced Type II codebook. Therefore, we propose the following.
Proposal 16: Use smaller sub-band size, i.e., 4 for FDD 10MHz and 8 for TDD 40MHz, for defining PMI reporting tests for enhanced Type II codebook.
Proposal 17: Use R = 1 in PMI reporting requirements for enhanced Type II codebook.
Regarding the test metric, we should not define the test metric based on the performance of other codebook. We should keep the performance tests for each codebook separate from each other. Therefore, we propose the following.
Proposal 18: Do not use the test metric in Option 2: Relative Throughput ratio with following PMI between enhanced Type II codebook and Rel-15 Type II codebook.
Conclusions
This paper discusses performance objectives in eMIMO WI and provides our views on open issues in [2-4]. Following has been proposed.
Proposal 1: Amongst single DCI multi-TRP schemes, define performance requirements only for SDM scheme. Do not define requirements for URLLC multi-TRP schemes.
Proposal 2: Define multi-DCI multi-TRP requirements only for non-overlapping PDSCH scheduling.
Proposal 3: Use PDCCH scheduling with CORESET pool index configured for multi-DCI multi-TRP requirements.
Proposal 4: Use separate ACK/NACK feedback for multi-DCI multi-TRP requirements.
Proposal 5: Do not define requirements for UE rate matching for multi-DCI multi-TRP scheme.
Proposal 6: Do not consider the scenario that the TRSs/CSI-RSs collide between 2 TRP.
Proposal 7: Define the multi-DCI multi-TRP requirements for 1+1 layer combination.
Proposal 8: If any requirements are defined with timing offset between two TRPs, it should be ensured that all paths from both TRPs are within CP.
Proposal 9: Differentiate the PDSCH configuration for multi-DCI and single-DCI scenario for SDM
Proposal 10: Define requirements for single-DCI SDM scheme with 1+1 layer combination.
Proposal 11: Do not define any new PDSCH performance requirements for Rel-16 DMRS enhancement.
Proposal 12: Define PMI reporting test cases for Enhanced Type II codebook under similar assumptions as that of the test cases for Rel-15 Type II Codebook.
Proposal 13: Do not define the test cases covering CSI-RS interference from neighboring cells and/or sectors.
Proposal 14: Define enhanced Type II PMI reporting tests only for 16 or 32 Tx ports.
Proposal 15: Define sub-band PMI reporting tests for enhanced Type II codebook.
Proposal 16: Use smaller sub-band size, i.e., 4 for FDD 10MHz and 8 for TDD 40MHz, for defining PMI reporting tests for enhanced Type II codebook.
Proposal 17: Use R = 1 in PMI reporting requirements for enhanced Type II codebook.
Proposal 18: Do not use the test metric in Option 2: Relative Throughput ratio with following PMI between enhanced Type II codebook and Rel-15 Type II codebook.
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