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1   Background
During RAN4#92Bis meeting, Way forward [1] about NR LTE-NR coexistence for TDD was approved with the following several open issues.
	· Number of tests

· 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
· SCS for NR carrier: 15 kHz; FFS 30kHz

· 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 this contribution, we share our views about those open issues and provide our initial simulation results.

2   Discussion
2.1   Open issues
Both PDSCH allocation length L = 9 and L = 11 with start symbol S=3 for LTE-NR co-existence tests for FDD were defined, the reason behind it is that RAN4 discussed to define LTE-NR co-existence test for FDD for L =9 before RAN1 finally agreed the additional DMRS location [image: image2.png]12



 and UE capability of support additionalDMRS-DL-Alt to support the practical use case, so finally two tests with both L=9 and L=11 were defined. The main test purpose for LTE-NR coexistence is for the rate matching around LTE CRS and PSS/SSS/PBCH, either L=9 or L=11 can be used to achieve the same test purpose, additionally L=11 can be used to test the alternative additional DMRS position [image: image3.png]12
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 when UE supports additionalDMRS-DL-Alt, on the other hand, there is a special slot in TDD mode, i.e. S=10:2:2, if we also assume S=3 for special slot, then L=7 will also be tested besides L=11 for LTE-NR coexistence for TDD in one test.
Observation 1: Both L=7 and L=11 will be tested for LTE-NR coexistence for TDD in one single test with assumption S=3.
For NR SCS 30kHz, there is interference caused by the non-orthogonality of different SCS, to void the interference, separate resource allocation is needed but it will cause less spectrum utilization efficiency compared to SCS 15kHz for LTE-NR coexistence and no LTE-NR rate matching is needed. If co-existed resource allocation is used, more non-efficient spectrum utilization will be caused.
For the UL/DL configuration, some company bring a new NR UL-DL configuration pattern option 2 of DSU+DD, but it should be very clear for all companies that no other new UL-DL configurations should be introduced except those agreed UL-DL patterns proposed by operators in previous meetings, all the companies should respect this agreement. Also company argued that option 1 of DDDSU and option 2 of DSU+DD have the same performance, in such case, it will be less necessary to introduce new UL-DL configurations if there is same performance between them, because it is purely focused on testing different UL-DL configurations, the main test purpose is to test the LTE-NR coexistence not test support of new UL-DL configurations.

In summary our analysis, our proposal is:

Proposal 1: Only define LTE-NR coexistence test for TDD with duration 11, NR SCS 15kHz, UL-DL configuration DDDSU with S=10:2:2.
2.2   Simulation results

Based on the agreed simulation assumptions [1] and as shown in Figure 1 and Figure 2 for DL slot and special slot respectively, we derive the FRC in Table 2.2-1 for the simulation alignments and share our corresponding simulation results in Figure 3.
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Figure 1: Normal Downlik slot
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Figure 2: Special slot: 10:2:2


Table 2.2-1: PDSCH Reference Channel for TDD UL-DL pattern FR1.15-1 (QPSK)

	Parameter
	Unit
	Value

	Reference channel
	
	R.PDSCH.1-1.1 TDD

	Channel bandwidth
	MHz
	10

	Subcarrier spacing
	kHz
	15

	Allocated resource blocks
	PRBs
	52

	Number of consecutive PDSCH symbols
	
	

	  For Slot i, if mod(i, 5) = 3 for i from {0,…,19}
	
	7

	  For Slot i, if mod(i, 10) = {0,1,2,3,4,5,6} for i from {1,…,19}
	
	11

	Allocated slots per 2 frames
	
	16

	MCS table
	
	64QAM

	MCS index
	
	4

	Modulation
	
	QPSK

	Target Coding Rate
	
	0.30

	Number of MIMO layers
	
	1

	Number of DMRS REs
	
	12

	Overhead for TBS determination
	
	18

	  For Slot i, if mod(i, 5) = 3 for i from {0,…,19}
	
	6

	  For Slot i, if mod(i, 10) = {0,1,2})for i from {1,…,19}
	
	12

	Information Bit Payload per Slot 
	
	

	  For Slots 0,5,10,15 and Slot i, if mod(i, 5) = 4 for i from {0,…,19}
	Bits
	N/A

	  For Slot i, if mod(i, 5) = 3 for i from {0,…,19}
	Bits
	1736

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,19}
	Bits
	3240

	Transport block CRC per Slot
	
	

	  For Slots 0,5,10,15 and Slot i, if mod(i, 5) = 4 for i from {0,…,19}
	Bits
	N/A

	  For Slot i, if mod(i, 5) = 3 for i from {0,…,19}
	Bits
	16

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,19}
	Bits
	16

	Number of Code Blocks per Slot
	
	

	  For Slots 0,5,10,15 and Slot i, if mod(i, 5) = 4 for i from {0,…,19}
	CBs
	N/A

	  For Slot i, if mod(i, 5) = 3 for i from {0,…,19}
	CBs
	1

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,19}
	CBs
	1

	Binary Channel Bits Per Slot
	
	

	  For Slots 0,5,10,15 and Slot i, if mod(i, 5) = 4 for i from {0,…,19}
	Bits
	N/A

	  For Slots i = 11
	Bits
	10256

	  For Slot i, if mod(i, 5) = 3 for i from {0,…,19}
	Bits
	6288

	  For Slot i, if mod(i, 5) = {0,1,2} for i from {1,…,19}
	Bits
	10880

	Max. Throughput averaged over 2 frames
	Mbps
	1.6432

	Note 1:
SS/PBCH block is transmitted in slot #0 with periodicity 20 ms

Note 2:
Slot i is slot index per 2 frames
Note 3:
No user data is scheduled on slots with LTE PBCH/PSS/SSS
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                                                                       Figure 3: Simulation results of LTE-NR co-existence for TDD
Table 2.2-2: Simulation results for LTE-NR co-existence for TDD
	Test
	SNR@70% max throughput

	4Tx, 2Rx ULA Low
	-2.37

	4Tx, 4Rx ULA Low
	-5.84


Proposal 2: Agree to use the PDSCH FRC as shown in Table 2.2-1 for LTE-NR co-existence for TDD simulation alignments.
3   Conclusion / Proposals
In this contribution, we give our proposal for LTE NR co-existence test for TDD:

Observation 1: Both L=7 and L=11 will be tested for LTE-NR coexistence for TDD in one single test with assumption S=3.
Proposal 1: Only define LTE-NR coexistence test for TDD with duration L=11, NR SCS 15kHz, UL-DL configuration DDDSU with S=10:2:2.
Proposal 2: Agree to use the PDSCH FRC as shown in Table 2.2-1 for LTE-NR co-existence for TDD simulation alignments.
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