Page 1



3GPP TSG-RAN4 #92bis
R4-1911337
Chongqing, China, 14th Oct - 18th Oct 2019
Title:

ACLR metric and testability improvement in FR2
Source:


Anritsu Corporation
Agenda Item:


6.5.8.3
Document for:


Approval
1.
Introduction
ACLR (Adjacent Channel Leakage Ratio) in FR2 was reported in the previous LS from RAN5 [1] as one of the candidates of the low PSD test case. And RAN5 is currently discussing an achievable SNR with this test case [2] to decide a required relaxation value and finalize this test requirement based on the TRP metric. On the other hand, there was a proposal and analysis to change the test metric of ACLR from TRP to EIRP [3], and also a new study item was approved at the RAN #85 meeting in September [4] to study the testability issue due to the low PSD/ high PSD conditions. Looking at the current activities in both RAN4 and RAN5, it is not clear which group is responsible for this ACLR testability / metric study.
Since ACLR is one of the regulatory requirements, there is an urgent demand to accelerate a progress with this topic. Therefore in this contribution we discuss a way forward to decide during this meeting, and we also show our estimation of achievable SNRs by changing the metric from TRP to EIRP. 
2.
Discussion
2.1 Items to be clarified and a way forward
 As mentioned above, currently the discussion on the change of ACLR metric has several matters to be solved and clarified. We list these considerable items as follows.
a) Responsibility of the work group to study on the change of metric (RAN4 or RAN5?)
b) Applicable specifications (to core specs or only test specs?)
c) Applicable release (from Rel-15 or 16?)
We will discuss these items one by one below.
a) Responsibility of the work group to study on the change of metric (RAN4 or RAN5?)

 Since multiple discussions are held both in RAN4 and RAN5, and especially RAN5 is watching the progress of RAN4 discussion on the change of metric, it is preferable that RAN4 decide the responsibility of the study in this meeting.
Considerable options are as follows.

Option a-1) RAN4 study on the change of metric in the group and make a decision.
Option a-2) RAN4 tasks RAN5 to study on this topic.
Either option is acceptable as far as the discussion makes a progress and the responsibility will be clear. But considering the process to decide the metric, it might be easier for RAN4 to discuss this since there are more UE / chipset vendors than RAN5 to confirm the validness. Therefore studying this in RAN4 is preferable.
Proposal 1: Decide the responsible work group to study on the change of ACLR metrics in this meeting.
Observation 1: It is preferable that RAN4 discuss on the applicability of EIRP to ACLR.
Anyway at least in a case if we choose option a-2, we propose to send an LS to RAN5.
Proposal 2: In a case RAN4 decides to task RAN5 to study on this topic, send an LS to RAN5.
b) Applicable specifications (to core specs or only test specs?)
This depends on the decision above. But in a case if we choose option a-1, we also need to decide which specification to apply EIRP while confirming the validness.
Considerable options are as follows.

Option b-1) Apply EIRP to core spec as metric of ACLR.

Option b-2) Apply EIRP to test spec as metric of ACLR. (Needs an LS to announce the decision of RAN4.)
Option b-3) Keep current metric (TRP) in both core and test spec as metric of ACLR. (Needs an LS to announce the decision of RAN4.)
Proposal 3: In a case if we choose option a-1, include the viewpoint (option b-1 to b-3) during the study of validness.  
 From a perspective of RAN5 to align with the core specification, and for the smoother progress of the discussion, it is simpler to apply the same metric both to the core spec and test spec. Therefore regardless of the decision, it is preferable to reflect the decision from core spec and then the next work in RAN5 will be smoother.
Proposal 4: Regardless of the decision, reflect the decision on the metric from the core spec.
 In addition to the study above, there might also be a possibility that we need to add tolerances if applying EIRP instead of TRP. Further study is necessary along with the study of validness. 
Observation 2: Further study is necessary whether an additional tolerance is required to apply EIRP.
c) Applicable release (from Rel-15 or 16?)

 As mentioned at the beginning, this topic is also related to the objective of the new study item for release 16 [4]. However in a case if we decide to apply EIRP as a metric of ACLR, we need to decide the applicable release (from 15 or 16) since the minimum requirement for ACLR is currently same between those releases.

In our view, as far as the minimum requirement is kept between the releases, the metric should also be aligned. Therefore even if we might discuss the applicability under the new study item [4], the decision should be reflected from release 15.

Proposal 5: Align the metric of ACLR between release 15 and 16 as far as the minimum requirement is kept.  
2.2 Estimation of achievable SNR by changing the metric from TRP to EIRP
 The discussion on the applicability of EIRP to ACLR has not reached to the conclusion yet. But apart from the discussion, for one of the objectives to enhance the testability with FR2 requirement, table A-1 in the appendix A below shows the estimation of achievable SNR of adjacent channel for ACLR measurement which is derived based on the submitted paper in RAN5 [2]. Though the enhancement of the SNR depends on the assumption of UE antenna element (8x2 or 1x4), the SNR can be improved +16 dB or +10 dB with the adjacent channel power, and the extent of the measurable test points increase dramatically by changing the metric for ACLR from TRP to EIRP (highlighted in green). 

Observation 3: By changing the metric of ACLR from TRP to EIRP, measurable test points without relaxation of requirements increase dramatically.  


3. Conclusion
In this contribution we discussed a way forward to decide the change of metric with ACLR, and we also showed our estimation of achievable SNR for ACLR by changing the metric from TRP to EIRP.
Proposal 1: Decide the responsible work group to study on the change of ACLR metrics in this meeting.

Observation 1: It is preferable that RAN4 discuss on the applicability of EIRP to ACLR.
Proposal 2: In a case RAN4 decides to task RAN5 to study on this topic, send an LS to RAN5.

Proposal 3: In a case if we choose option a-1, include the viewpoint (option b-1 to b-3) during the study of validness.  
Proposal 4: Regardless of the decision, reflect the decision on the metric from the core spec.
Observation 2: Further study is necessary whether an additional tolerance is required to apply EIRP.

Proposal 5: Align the metric of ACLR between release 15 and 16 as far as the minimum requirement is kept.  
Observation 3: By changing the metric of ACLR from TRP to EIRP, measurable test points without relaxation of requirements increase dramatically.
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5. Appendix A: Estimation of SNR of adjacent channel power 

Table A-1 is derived from RAN5 paper [2] with a condition that the metric of ACLR is changed from TRP to EIRP. Note that values in the TRP column are not the officially agreed ones but based on the latest analysis. By applying EIRP as the metric, SNR for assumption 1 can be improved +16 dB, and +10 dB with assumption 2. SNRs higher than 6 dB are highlighted in green. In a case SNR is higher than 6 dB, the impact of noise to the measurement uncertainty becomes less than 1 dB and thus they can be assumed as measurable without relaxations to the ACLR test requirements.
Table A-1: Estimation of SNR of adjacent channel power
	BW
	MPR
	SNR of adjacent channel power [dB]

	
	
	FR2a (23.45 to 32.125 GHz)
	FR2b (32.125 to 40.8 GHz)

	
	
	Assumption 11
	Assumption 22
	Assumption 1
	Assumption 2

	
	
	Metric
TRP
	Metric
EIRP
	Metric
TRP
	Metric
EIRP
	Metric
TRP
	Metric
EIRP
	Metric
TRP
	Metric
EIRP

	50MHz
	0
	4.53
	20.53
	10.53
	20.53
	1.03
	17.03
	7.03
	17.03

	　
	2
	2.53
	18.53
	8.53
	18.53
	-0.97
	15.03
	5.03
	15.03

	　
	2.5
	2.03
	18.03
	8.03
	18.03
	-1.47
	14.53
	4.53
	14.53

	　
	3
	1.53
	17.53
	7.53
	17.53
	-1.97
	14.03
	4.03
	14.03

	　
	3.5
	1.03
	17.03
	7.03
	17.03
	-2.47
	13.53
	3.53
	13.53

	　
	4
	0.53
	16.53
	6.53
	16.53
	-2.97
	13.03
	3.03
	13.03

	　
	4.5
	0.03
	16.03
	6.03
	16.03
	-3.47
	12.53
	2.53
	12.53

	　
	5
	-0.47
	15.53
	5.53
	15.53
	-3.97
	12.03
	2.03
	12.03

	　
	5.5
	-0.97
	15.03
	5.03
	15.03
	-4.47
	11.53
	1.53
	11.53

	　
	6.5
	-1.97
	14.03
	4.03
	14.03
	-5.47
	10.53
	0.53
	10.53

	100MHz
	0
	1.52
	17.52
	7.52
	17.52
	-1.98
	14.02
	4.02
	14.02

	　
	2
	-0.48
	15.52
	5.52
	15.52
	-3.98
	12.02
	2.02
	12.02

	　
	2.5
	-0.98
	15.02
	5.02
	15.02
	-4.48
	11.52
	1.52
	11.52

	　
	3
	-1.48
	14.52
	4.52
	14.52
	-4.98
	11.02
	1.02
	11.02

	　
	3.5
	-1.98
	14.02
	4.02
	14.02
	-5.48
	10.52
	0.52
	10.52

	　
	4
	-2.48
	13.52
	3.52
	13.52
	-5.98
	10.02
	0.02
	10.02

	　
	4.5
	-2.98
	13.02
	3.02
	13.02
	-6.48
	9.52
	-0.48
	9.52

	　
	5
	-3.48
	12.52
	2.52
	12.52
	-6.98
	9.02
	-0.98
	9.02

	　
	5.5
	-3.98
	12.02
	2.02
	12.02
	-7.48
	8.52
	-1.48
	8.52

	　
	6.5
	-4.98
	11.02
	1.02
	11.02
	-8.48
	7.52
	-2.48
	7.52

	200MHz
	0
	-1.49
	14.51
	4.51
	14.51
	-4.99
	11.01
	1.01
	11.01

	　
	2
	-3.49
	12.51
	2.51
	12.51
	-6.99
	9.01
	-0.99
	9.01

	　
	2.5
	-3.99
	12.01
	2.01
	12.01
	-7.49
	8.51
	-1.49
	8.51

	　
	3
	-4.49
	11.51
	1.51
	11.51
	-7.99
	8.01
	-1.99
	8.01

	　
	3.5
	-4.99
	11.01
	1.01
	11.01
	-8.49
	7.51
	-2.49
	7.51

	　
	4
	-5.49
	10.51
	0.51
	10.51
	-8.99
	7.01
	-2.99
	7.01

	　
	4.5
	-5.99
	10.01
	0.01
	10.01
	-9.49
	6.51
	-3.49
	6.51

	　
	5
	-6.49
	9.51
	-0.49
	9.51
	-9.99
	6.01
	-3.99
	6.01

	　
	5.5
	-6.99
	9.01
	-0.99
	9.01
	-10.49
	5.51
	-4.49
	5.51

	　
	6.5
	-7.99
	8.01
	-1.99
	8.01
	-11.49
	4.51
	-5.49
	4.51

	400MHz
	0
	-4.5
	11.5
	1.5
	11.5
	-8
	8
	-2
	8

	　
	2
	-6.5
	9.5
	-0.5
	9.5
	-10
	6
	-4
	6

	　
	2.5
	-7
	9
	-1
	9
	-10.5
	5.5
	-4.5
	5.5

	　
	3
	-7.5
	8.5
	-1.5
	8.5
	-11
	5
	-5
	5

	　
	3.5
	-8
	8
	-2
	8
	-11.5
	4.5
	-5.5
	4.5

	　
	4
	-8.5
	7.5
	-2.5
	7.5
	-12
	4
	-6
	4

	　
	4.5
	-9
	7
	-3
	7
	-12.5
	3.5
	-6.5
	3.5

	　
	5
	-9.5
	6.5
	-3.5
	6.5
	-13
	3
	-7
	3

	　
	5.5
	-10
	6
	-4
	6
	-13.5
	2.5
	-7.5
	2.5

	　
	6.5
	-11
	5
	-5
	5
	-14.5
	1.5
	-8.5
	1.5


Note 1: Assumption for min TRP power value on adjacent channel shall be:  min peak EIRP – 16 dB (UE antenna (8x2) directivity) – MBR - MPR – ACLR requirement 
Note 2: Assumption for min TRP power value on adjacent channel shall be:  min peak EIRP – 10 dB (UE antenna (1x4) directivity) – MBR - MPR – ACLR requirement
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