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1	Introduction
RAN4#92 discussed the UE demodulation requirements of NR-LTE co-existence scenario in TDD and agreed with the way forward [1].
In this contribution, we discuss two open issues for LTE-NR co-existence demodulation test cases for TDD mode: the number of test cases and TDD configuration.
2	Discussion
2.1	Number of tests
There are two options for the number of test cases for LTE-NR co-existence test for TDD mode.
	Option 1: 2 tests
· Test 1: Mapping Type A, Start symbol 3, Duration 9
· Test 2: Mapping Type A, Start symbol 3, Duration 11
Option 2: 1 test
· Mapping Type A, Start symbol 3, Duration 11



In order to maximize the resource utilization in LTE-NR coexistence scenario, PDSCH duration should be set to 11 with the PDSCH mapping type A with start symbol 3. With this configuration, however, the additional DMRS symbol for NR PDSCH is overlapped with the LTE CRS symbols. To avoid the overlap between LTE CRS and NR DMRS, RAN1 introduced the optional UE capability additionalDMRS-DL-Alt where gNB shifts the additional DMRS location. 
If RAN4 only specifies the test only with duration 11 as option 2, UE not supporting additionalDMRS-DL-Alt cannot be tested with NR-LTE co-existence test in TDD mode. On the other hand, if RAN4 chooses Test 1 (duration 9) only, some operators may concern the PDSCH throughput in TDD looks worse compared with FDD in the case of NR-TE co-existence scenario. We therefore propose to specify both Test 1 and Test 2. 
Proposal 1: RAN4 specifies both PDSCH duration 9 and 11 with mapping type A start symbol 3. Note the test with duration 11 is applied only when UE supports additionalDMRS-DL-Alt.  
2.2	TDD configuration and PDSCH scheduling
Another open issue is the TDD configuration.
	TDD UL/DL configuration
· LTE: LTE UL-DL configuration 2, Special subframe configuration 7
· NR with 15kHz SCS
· Option 1: DDDSU with S=10:2:2
· Option 2: DSU+DD



In [2] we proposed to consider TDD UL/DL configuration with DSU+DD to maximize the PDSCH transmission occasions in LTE-NR co-existence scenario. However some companies had concern to introduce additional TDD configurations in RAN4 test. Since the issue with the configuration DDDSU is only the less PDSCH scheduling occasions and we also want to minimize the impact to the existence RAN4 specification, we can accept to adopt the existing FR1.15-1 for TDD LTE-NR co-existence scenario.
Proposal 2: Apply FR1.15-2 (DDDSU with S=10:2:2) for TDD NR-LTE co-existence scenario. 
Since NR UE only knows LTE CRS location and MBSFN configuration if NW configures lte-CRS-ToMatchAround, the test setup should avoid scheduling PDSCH in the slot where LTE overhead signals/channels (PSS/SSS/PBCH/SIB) are transmitted. We therefore propose to schedule PDSCH only on the NR slots corresponding to NR slots 0, 1, 5 and 6. 
If we use FR1.15-1 for NR TDD configuration, PDSCH can be scheduled in NR slots {0, 1, 5, 6, 10, 11, 15, 16} every 20ms, where we do not assume to use special slots {3, 8, 13, 18} for PDSCH scheduling. Because of the transmission of SSB and TRS scheduling every 20ms, PDSCH cannot be scheduled in NR slot 0 every other radio frame, and the number of PDSCH symbols are reduced in NR slots 10 and 11 every other radio frame because of TRS overhead. 
Proposal 3: In TDD LTE-NR co-existence scenario, PDSCH is scheduled in NR slots {1, 5, 6, 10, 11, 15, 16} every 20ms. Assume TRS is transmitted in NR slots 10 and 11 every 20ms. 

[bookmark: _Ref16175013]Table 1	TDD configuration PDSCH scheduling for LTE-NR co-existence scenario in TDD. 
	LTE SF
number
	LTE UL-DL
Config 2
	LTE
Overhead
	NR slot number
	PDSCH 
Scheduling

	0
	D
	PBCH
SSS
	2
	DTX

	1
	S
	PSS
	3
	

	2
	U
	
	4
	

	3
	D
	
	5
	PDSCH

	4
	D
	
	6
	PDSCH

	5
	D
	SSS
SIB
	7
	DTX

	6
	S
	PSS
	8
	

	7
	U
	
	9
	

	8
	D
	
	10
	TRS/ PDSCH

	9
	D
	
	11
	TRS/ PDSCH

	0
	D
	PBCH
SSS
	12
	DTX

	1
	S
	PSS
	13
	

	2
	U
	
	14
	

	3
	D
	
	15
	PDSCH

	4
	D
	
	16
	PDSCH

	5
	D
	SSS
SIB
	17
	DTX

	6
	S
	PSS
	18
	

	7
	U
	
	19
	

	8
	D
	
	0
	SSB

	9
	D
	
	1
	PDSCH




3	Summary
Proposal 1: RAN4 specifies both PDSCH duration 9 and 11 with mapping type A start symbol 3. Note the test with duration 11 is applied only when UE supports additionalDMRS-DL-Alt.  
Proposal 2: Apply FR1.15-2 (DDDSU with S=10:2:2) for TDD NR-LTE co-existence scenario. 
Proposal 3: In TDD LTE-NR co-existence scenario, PDSCH is scheduled in NR slots {1, 5, 6, 10, 11, 15, 16} every 20ms. Assume TRS is transmitted in NR slots 10 and 11 every 20ms. 
The detailed simulation assumption is provided in [3]. 
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