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1. Introduction
RAN4 #105 meeting is the first meeting for us to discuss the absolute physical layer throughput requirements with link adaptation within the NR_demod_enh3-Perf WI. As agreed in the WID in [1], we have the following objectives. In this paper, our views on the physical layer throughput requirements with link adaptation are given.
	•	Specify absolute physical layer throughput requirements with link adaptation
-	Note: Rel-17 RAN4 study outcome documented in section 5.10 of TR 37.901-5 is a starting point for this objective


2. Discussion
Test coverage
RAN4 has made sufficient study as well as simulation work on the feasibility of defining PHY layer requirements with link adaptation, and the results have been captured in TR37.901-5. According to the study outcome, the new requirements can be applicable for both FR1 and FR2, 2Rx and 4Rx, FDD and TDD.  
Therefore, for the test coverage of the physical layer throughput requirements with link adaptation, it is proposed to cover the following scenarios, which is same as the simulation assumptions in 5.10.3 in TR37.901-5:
· For FR1: 
· FDD 15kHz SCS with CHBW 10MHz
· TDD 30kHz SCS with CHBW 40MHz
· Cover both 2Rx and 4Rx
· For FR2: TDD 120 kHz SCS with CHBW 100MHz, 2Rx
Proposal 1: Cover the following scenarios for the physical layer throughput requirements with link adaptation, which is same as the simulation assumptions in 5.10.3 in TR37.901-5:
· For FR1: 
· FDD 15kHz SCS with CHBW 10MHz
· TDD 30kHz SCS with CHBW 40MHz
· Cover both 2Rx and 4Rx
· For FR2: TDD 120 kHz SCS with CHBW 100MHz, 2Rx

Test parameter and test requirement value
[bookmark: _Hlk118736402]For the test parameter selection, to avoid extra simulation work, it is proposed to reuse the same assumption defined in Table 5.10.3-1 in TR 37.901-5.
Proposal 2: Reuse the same test parameters as defined in Table 5.10.3-1 in TR 37.901-5.

For the test requirement value, RAN4 has provide sufficient simulation work and the results have been captured in Table 5.10.4-1 in TR 37.901-5. Therefore, it is proposed to select the SNR requirement values directly in the Table 5.10.4-1 in TR 37.901-5 to avoid extra simulation work.
As for the SNR value selection criteria, since this new requirement is targeting to verify the basic UE capability of link adaptation, for each test, it is proposed to cover both rank 1 with lower modulation order (QPSK/16QAM) and rank 2 with higher modulation order (64QAM/256QAM).
In the Table 5.10.4-1 in TR 37.901-5, the maximum achievable throughput is defined as Rank 2 transmission and MCS corresponding to the highest CQI (i.e. 15). In Table 1 and Table 2 as below, we summarized the CQI & rank combination for each TP value, and it can be observed that 
· For FR1 test with CQI Table 2, QPSK/16QAM and rank 1 can be covered at 10% max TP, and 64QAM/256QAM and rank 2 can be covered at 40% max TP.
· For FR2 test with CQI Table 1, QPSK and rank 1 can be covered at 10% max TP, and 16QAM/64QAM and rank 2 can be covered at 35% or 40% max TP.
Observation 1: For FR1 test with CQI Table 2, QPSK/16QAM and rank 1 can be covered at 10% max TP, and 64QAM/256QAM and rank 2 can be covered at 40% max TP. For FR2 test with CQI Table 1, QPSK and rank 1 can be covered at 10% max TP, and 16QAM/64QAM and rank 2 can be covered at 35% or 40% max TP.
[bookmark: _Hlk118738592]Considering the above, the test requirement value for link adaptation requirements, it is proposed:
· Select the SNR requirement values directly in the Table 5.10.4-1 in TR 37.901-5.
· For each test, cover both low and higher modulation order/layer SNR points:
· For FR1: Test the SNR at 10% and 40% max TP.
· For FR2: Test the SNR at 10% and 35% or 40% max TP.
Proposal 3: For the test requirement value for link adaptation requirements.
· Select the SNR requirement values directly in the Table 5.10.4-1 in TR 37.901-5.
· For each test, cover both low and higher modulation order/layer SNR points:
· For FR1: Test the SNR at 10% and 40% max TP.
· For FR2: Test the SNR at 10% and 35% or 40% max TP.


Applicability rule and release independent
[bookmark: _Hlk118738797]Based on our understanding, the new requirements for verifying UE link adaptation capability is a basic test requirement for all NR UEs and no additional or advanced UE capability is tested. Thus the new requirements should be applicable for all NR UEs without any new applicability rules, and the requirement should be release independent from Rel-15.
Proposal 4: The absolute physical layer throughput requirements with link adaptation should be applicable for all NR UEs without any new applicability rules, and the requirement should be release independent from Rel-15.

CR work split
[bookmark: _Hlk118738941]Since we do not have many new open issues for this topic, it is suggested to decide the CR work split for this meeting, and the CRs and be reviewed and agreed for the next meeting.
Proposal 5: decide the CR work split for this meeting, and the CRs and be reviewed and agreed for the next meeting.
Table 1. TBS for each CQI & rank combination for each TP value for FR1
	% TP
	Absolute TP
	TBS
	CQI
	Modulation
	Rank

	
	
	1480
	1
	QPSK
	1

	
	
	2408
	2
	QPSK
	1

	
	
	2976
	1
	QPSK
	2

	
	
	4744
	2
	QPSK
	2

	
	
	5504
	3
	QPSK
	1

	10
	9220
	
	
	
	

	
	
	9224
	4
	16QAM
	1

	
	
	11016
	3
	QPSK
	2

	
	
	12040
	5
	16QAM
	1

	15
	13830
	
	
	
	

	
	
	15112
	6
	16QAM
	1

	
	
	16896
	7
	64QAM
	1

	
	
	18432
	4
	16QAM
	2

	20
	18440
	
	
	
	

	
	
	20496
	8
	64QAM
	1

	25
	23050
	
	
	
	

	
	
	24072
	5
	16QAM
	2

	
	
	24576
	9
	64QAM
	1

	30
	27660
	
	
	
	

	
	
	28168
	10
	64QAM
	1

	
	
	30216
	6
	16QAM
	2

	
	
	31752
	11
	64QAM
	1

	35
	32270
	
	
	
	

	
	
	33816
	7
	64QAM
	2

	
	
	34816
	12
	256QAM
	1

	40
	36880
	
	
	
	

	
	
	38936
	13
	256QAM
	1

	
	
	40976
	8
	64QAM
	2

	45
	41490
	
	
	
	

	
	
	43032
	14
	256QAM
	1

	50
	46100
	
	
	
	

	
	
	46104
	15
	256QAM
	1

	
	
	49176
	9
	64QAM
	2

	…
	….
	…
	
	
	



Table 2. TBS for each CQI & rank combination for each TP value for FR2
	% TP
	Absolute TP
	TBS
	CQI
	Modulation
	Rank

	
	
	1800
	1
	QPSK
	1

	
	
	1800
	2
	QPSK
	1

	
	
	2856
	3
	QPSK
	1

	
	
	3624
	1
	QPSK
	2

	
	
	3624
	2
	QPSK
	2

	
	
	4480
	4
	QPSK
	1

	
	
	5640
	3
	QPSK
	2

	
	
	6528
	5
	QPSK
	1

	10
	8397.6
	
	
	
	

	
	
	8712
	6
	QPSK
	1

	
	
	8968
	4
	QPSK
	2

	
	
	11016
	7
	16QAM
	1

	15
	12596.4
	
	
	
	

	
	
	13064
	5
	QPSK
	2

	
	
	14344
	8
	16QAM
	1

	20
	16795.2
	
	
	
	

	
	
	17928
	9
	16QAM
	1

	
	
	17928
	6
	QPSK
	2

	
	
	20496
	10
	64QAM
	1

	25
	20994
	
	
	
	

	
	
	22032
	7
	16QAM
	2

	
	
	25104
	11
	64QAM
	1

	30
	25192.8
	
	
	
	

	
	
	28680
	8
	16QAM
	2

	
	
	29192
	12
	64QAM
	1

	35
	29391.6
	
	
	
	

	40
	33590.4
	
	
	
	

	
	
	33816
	13
	64QAM
	1

	
	
	35856
	9
	16QAM
	2

	…
	….
	…
	
	
	


3. Conclusion
Proposal 1: Cover the following scenarios for the physical layer throughput requirements with link adaptation, which is same as the simulation assumptions in 5.10.3 in TR37.901-5:
· For FR1: 
· FDD 15kHz SCS with CHBW 10MHz
· TDD 30kHz SCS with CHBW 40MHz
· Cover both 2Rx and 4Rx
· For FR2: TDD 120 kHz SCS with CHBW 100MHz, 2Rx
Proposal 2: Reuse the same test parameters as defined in Table 5.10.3-1 in TR 37.901-5.
Observation 1: For FR1 test with CQI Table 2, QPSK/16QAM and rank 1 can be covered at 10% max TP, and 64QAM/256QAM and rank 2 can be covered at 40% max TP. For FR2 test with CQI Table 1, QPSK and rank 1 can be covered at 10% max TP, and 16QAM/64QAM and rank 2 can be covered at 35% or 40% max TP.
Proposal 3: For the test requirement value for link adaptation requirements.
· Select the SNR requirement values directly in the Table 5.10.4-1 in TR 37.901-5.
· For each test, cover both low and higher modulation order/layer SNR points:
· For FR1: Test the SNR at 10% and 40% max TP.
· For FR2: Test the SNR at 10% and 35% or 40% max TP.
Proposal 4: The absolute physical layer throughput requirements with link adaptation should be applicable for all NR UEs without any new applicability rules, and the requirement should be release independent from Rel-15.
Proposal 5: decide the CR work split for this meeting, and the CRs and be reviewed and agreed for the next meeting.
4. References
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