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1. Introduction 
In RAN4#109 demodulation impact and requirements scope for MIMO evo were discussed and way forward [1] was agreed.  In this contribution we present our views on UE demodulation and CSI reporting requirements for MIMO evo.   
2. Discussion
DMRS Enhancements
In RAN4#108bis the following agreements we made for UE demod/ CSI requirements for DMRS enhancements: 
	Issue 2-3-1: DMRS configuration type and length
Agreement:
· Rel-18 DMRS configuration Type 1 with length 1
Issue 2-3-3: Duplex mode for tests need to be defined for Rel-18 DMRS
Tentative agreement:
· both FDD and TDD



In RAN4#108bis we agreed to define PDSCH demod requirement for R18 enhanced DMRS for SU-MIMO. 
Issue 2-3-2: DMRS ports
Way forward:
· {1008} if Rank 1 test is selected
· {1008, 1009} if Rank 2 test is selected
· {1008-1010} if Rank 3 test is selected
· If Rank 4 is selected:
· Option 1: {1008-1011}
· Option 2: {1000, 1001, 1008, 1009}
The supported antenna port configurations with enhanced DMRS Type 1, length 1 from 38.212 is captured below:
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Based on the enhanced DMRS antenna configuration, the possible antenna port configurations for rank 3 are 0,1,8 and 2,3,10; The possible antenna port configurations for rank 4 – 0,1,8,9 and 2,3,10,11. The proposed values in last meeting  - {1008-1010} if Rank 3 test is selected,  {1008-1011} if Rank 4 is selected (option 1) are not feasible. 
The proposed values in last meeting - {1008-1010} if Rank 3 test is selected, {1008-1011} if Rank 4 is selected (option 1) are not feasible based on antenna port configuration for enhanced DMRS.
The purpose of introducing requirements with enhanced DMRS is to verify that UE supporting and configured with enhanced DMRS is correctly dispreading DMRS with OCC length 4. We don’t really see the need to introduce requirements for ranks 1 to 4 with enhanced DMRS. There is no additional functionality tested by introducing tests with different ranks. It would be sufficient to introduce one requirement for rank 2 to verify UE implementation. 
There is no necessity to test UE with ranks 1 to 4 with enhanced DMRS.
There is nothing additional tested with UE implementation by introducing tests with different ranks for enhanced DMRS.
It is sufficient to introduce one requirement with enhanced DMRS to verify UE implementation.
Based on the above observation we propose to introduce requirement with rank 2 for enhanced DMRS. Configure DMRS ports {8,9} for enhanced DMRS requirements.
Proposal #1:  Define requirements with enhanced DMRS for rank 2 only.
Proposal #2:  Configure DMRS ports {8,9} for enhanced DMRS requirements. 

Issue 2-3-4: Number of Rx for tests need to be defined for Rel-18 DMRS
Way forward:
· Option 1: both 2Rx and 4Rx
· Option 2: Only 4Rx
· Option 3: Only 2Rx
We propose to introduce the requirements for enhanced DMRS for both 2RX and 4RX, like we do for requirements for all other cases. In the last meeting there was a tentative agreement to define requirements for FDD and TDD. We cannot find a good reason to introduce requirements for one duplex mode and not the other. We propose to confirm the tentative agreement and introduce requirements for both FDD and TDD mode.
Proposal #3:  Define requirements for 2RX and 4RX.
Proposal #4:  Define requirements for FDD and TDD modes. 

Issue 2-3-5: Cases need to be defined for FR1 Rel-18 DMRS
Way forward:
· Option 1: define one test for each Rank 1, 2, 3 and 4 with 4Rx
· Option 1A: Use Test 1-3 for Rank 1, Test 2-1 for Rank 2, Test 3-1 for Rank 3, Test 4-1 for Rank 4 in Chapter 5.2.3.1.1
· Option 1B: Use Test 1-1 for Rank 1, Test 2-1 for Rank 2, Test 3-1 for Rank 3, Test 4-1 for Rank 4 in Chapter 5.2.3.1.1
· Option 2: define one test for Rank 2 with 2Rx, one test for each Rank 2, Rank 4 with 4Rx
· For 2Rx: Test 2-1 in Chapter 5.2.2.1.1, 5.2.2.2.1
· For 4Rx: Test 2-1, 4-1 in Chapter 5.2.3.1.1, 5.2.3.2.1
· Option 3: define one test for Rank 2 with 2Rx, one test for Rank 4 with 4Rx
· For 2Rx: Test 2-1 in Chapter 5.2.2.1.1, 5.2.2.2.1
· For 4Rx: Test 4-1 in Chapter 5.2.3.1.1, 5.2.3.2.1
· Option 4: define one test for each Rank 1, Rank 2 with 2Rx, one test for each Rank 3, Rank 4 with 4Rx
· For Rank 1 with 2Rx, Test 1-2 in Chapter 5.2.2.1.1, 5.2.2.2.1
· For Rank 2 with 2Rx, Test 2-1 in Chapter 5.2.2.1.1, 5.2.2.2.1
· For Rank 3 with 4Rx, Test 3-1 in Chapter 5.2.3.1.1, 5.2.3.2.1
· For Rank 4 with 4Rx, Test 4-1 in Chapter 5.2.3.1.1, 5.2.3.2.1
· Option 5: define one test for FDD Rank 1 with 2Rx, one test for TDD Rank 2 with 2Rx
· For Rank 1 with 2Rx, Test 1-1 in Chapter 5.2.2.1.1
· For Rank 2 with 2Rx, Test 2-1 in Chapter 5.2.2.2.1
· Option 6: define one test for TDD rank 4 with 4Rx
· For rank 4 with 4 Rx, Test 4-1 in clause 5.2.3.2.1
· Other options are not precluded
It was agreed in RAN4#108bis to reuse the test configurations from. Legacy PDSCH demodulation requirements to introduce requirements with enhanced DMRS. Based on the previous proposal of introducing rank 2 requirement with enhanced DMRS, we propose to introduce the following test cases with enhanced DMRS:
For FDD 2RX: Test 2-1 from section 5.2.2.1.1.
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For TDD with 2RX: Test 2-1 from 5.2.2.2.1.
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For FDD with 4RX: Test 2-1 from 5.2.3.1.1
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For TDD with 4RX: Test 2-1 from 5.2.3.2.1
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Proposal #5:  Define the following test cases with enhanced DMRS for FR1.
For 2Rx: Test 2-1 in Sections 5.2.2.1.1, 5.2.2.2.1
For 4Rx: Test 2-1 in Sections 5.2.3.1.1, 5.2.3.2.1



Issue 2-3-6: Cases need to be defined for FR2-1 Rel-18 DMRS
Way forward:
· Option 1: define one test for each Rank 1, 2 with 2Rx
· Option 1A: Use Test 1-1 for Rank 1, Test 2-1 for Rank 2 in Chapter 7.2.2.2.1
· Other options are not precluded
For FR2-1 we propose to introduce Test 2-6 with rank 2 with enhanced DMRS.
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Proposal #6:  Define the following test cases with enhanced DMRS for FR2-1.
For 2Rx: Test 2-6 in Section 7.2.2.2.1

Issue 2-3-7: Minimum requirements for tests need to be defined for Rel-18 DMRS
Way forward:
· Option 1: reuse legacy value
· Option 2: new value according simulation results
· Other options are not precluded
The requirements for enhanced DMRS should be derived based on new simulation results, although it is possible that the performance between legacy DMRS and enhanced DMRS might be the same for the test configurations chosen.
Proposal #7:  Derive the requirements for enhanced DMRS with new simulation results, rather than legacy requirements. 

Since the requirements are based on legacy test cases, we can introduce an applicability rule that states that if UE supports enhanced DMRS, it can skip the corresponding tests with legacy DMRS configuration.
Proposal #8:  Introduce applicability rule that UE supporting enhanced DMRS needs to only be tests for new requirements with enhanced DMRS, and can skip the corresponding tests with legacy DMRS configuration.

3. Conclusion
In this paper, we provide our views on open issues on the scope for UE demodulation ad CSI reporting requirements for R18 MIMO evolution. Our observations and proposals are captured below:
DMRS Enhancements
1. The proposed values in last meeting - {1008-1010} if Rank 3 test is selected, {1008-1011} if Rank 4 is selected (option 1) are not feasible based on antenna port configuration for enhanced DMRS.
There is no necessity to test UE with ranks 1 to 4 with enhanced DMRS.
There is nothing additional tested with UE implementation by introducing tests with different ranks for enhanced DMRS.
It is sufficient to introduce one requirement with enhanced DMRS to verify UE implementation.
Proposal #1:  Define requirements with enhanced DMRS for rank 2 only.
Proposal #2:  Configure DMRS ports {8,9} for enhanced DMRS requirements. 
Proposal #3:  Define requirements for 2RX and 4RX.
Proposal #4:  Define requirements for FDD and TDD modes. 
Proposal #5:  Define the following test cases with enhanced DMRS for FR1.
For 2Rx: Test 2-1 in Sections 5.2.2.1.1, 5.2.2.2.1
For 4Rx: Test 2-1 in Sections 5.2.3.1.1, 5.2.3.2.1

Proposal #6:  Define the following test cases with enhanced DMRS for FR2-1.
For 2Rx: Test 2-6 in Section 7.2.2.2.1
Proposal #7:  Derive the requirements for enhanced DMRS with new simulation results, rather than legacy requirements. 
Proposal #8:  Introduce applicability rule that UE supporting enhanced DMRS needs to only be tests for new requirements with enhanced DMRS, and can skip the corresponding tests with legacy DMRS configuration.
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Table 7.2.2.2.1-4: Minimum performance for Rank 2 (FRC) for FR2-1
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Table 7.3.1.2.2-7: Antenna port(s) (1000 + DMRS port), dmrs-Type=1,
enhanced-dmrs-Type is configured, maxLength=1

One Codeword:
Codeword 0 enabled,
Codeword 1 disabled

Two Codewords:
Codeword 0 enabled,
Codeword 1 enabled

Number of DMRS CDM DMRS Number of DMRS CDM
Malte group(s) without data port(s) Valus group(s) without data DMRS port(s)
0 1 0 0 2 0,1,2,3,8
1 1 1 1 2 0,1,2,3,8,10
2 1 0,1 2 2 0,1,2,3,8,9,10
3 2 0 3 2 0,1,2,3,8,9,10,11
4 2 1 4-31 Reserved Reserved
5 2 2
6 2 3
7 2 0,1
8 2 23
9 2 0-2
10 2 0-3
11 2 0,2
12 1 8
13 1 9
14 1 8,9
15 2 8
16 2 9
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Codeword 0 enabled,
Codeword 1 disabled
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Table 5.2.2.1.1-4: Minimum performance for Rank 2
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