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1. Introduction
NR specific BS requirements are discussed in the last several meetings, and WF [1] was agreed. According to the agreement, in this contribution, we propose new requirements with clarifying some unclear aspects.
2. Current agreements in [1]
In the last RAN4#82 meeting, following agreements and way forward were agreed in [1].
· Agreements
· In RAN4#82bis April 2017, interested companies are encouraged to solve and/or mitigate Cons of No.1 to 6 presented in R4-1700273 and R4-1701699, in terms of following views.
A) Any solutions to overcome Cons whose possibility is not clear.
B) Any solutions to minimize Cons which have negative impact on testability such as the number of test.
C) Any advantages, motivation and demand for the introduction of the requirements even with the Cons.
· In RAN4#82bis April 2017, companies are encouraged to answer on the following questions presented in R4-1701160, for each potential requirement.

1. Is the proposal aimed at systems below 6GHz or above 24GHz ?

2. What is the underlying concern about system performance that the requirement is aiming to capture ?

3. Why is it useful or necessary to capture this requirement/parameter in a 3GPP standard ? Can and should the requirement be tested in a standardized manner ?

4. Are we aiming at general requirements that can be applied to any kind of BS or at requirements relating to particular types ?

5. Is it really a requirement that is targeted or rather a standardized method of declaration and testing ?

6. Does the proposed requirement represent an RF, an RRM, a demod or some new category ?

· RAN4 needs to decide requirement(s) to be specified (if needed) taking into account NR WI time schedule.
· Note: It will be required to decide the requirement(s) to be specified (if needed) by RAN4#83(May) or RAN4#3-NR(June), since RAN4 needs to continue the discussion on the detail of the requirement by November.
Following table shows six potential requirements summarized in [2].
Table 1: Listed 6 potential requirements

	
	Potential requirements
	Proposed by

	1st
	Guarantee of several fluctuation(Beam stability)
R4-1700173
	NTT DOCOMO

	2nd
	EIRP envelope curve
R4-1700173
	NTT DOCOMO

	3rd
	Beam steering speed
R4-1700173
	NTT DOCOMO

	4th
	SLSR（Side lobe suppression ratio）
R4-1610576
	CMCC

	5th
	FBR（Front-back-ratio）
R4-1700161
	CMCC

	6th
	multi-beam signal quality and spatial selectivity for spatial requirements.
R4-1700221
	Ericsson


In the next clause, we provide some solutions or answers to task or question in [1] on proposed three potential requirements (1st to 3rd in above table 1), and propose these.
3. Discussion
3.1. Guarantee of several fluctuation(Beam stability) (1st one)
The motivation of specifying “Guarantee of several fluctuation(Beam stability)” was provided in [3]. High precision amplitude and/or phase calibration(s) between RF chains are essential to correct amplitude and/or phase error(s). In addition, amplitude and/or phase error(s) will be changed due to temperature fluctuation, hourly fluctuation and so on. Even if calibration was conducted once, actual created beam may different with ideal one due to the fluctuations. Therefore periodic amplitude/phase calibrations would be needed to overcome the fluctuations. Fluctuation impacts should be included in the test condition in TX/RX requirements (e.g., EIRP/TRP accuracy, EVM, OTA sensitivity).
In table 2, we provide the solutions to solve and/or mitigate Cons and answer the questions.

Table 2: the solutions to solve and/or mitigate Cons and answer the questions (Guarantee of several fluctuation(Beam stability))
	No.
	Task or Question
	Solution or Answer

	A
	Any solutions to overcome Cons whose possibility is not clear.
	[Cons in R4-1700273] Testability from temperature fluctuation, hourly fluctuation and so on point of view.
=>For temperature fluctuation, extreme condition in the existing spec can be referred. Acceleration test may be available for hourly fluctuation.

	B
	Any solutions to minimize Cons which have negative impact on testability such as the number of test.
	No Cons was raised in R4-1700273 and R4-1701699.

	C
	Any advantages, motivation and demand for the introduction of the requirements even with the Cons.
	No Cons was raised in R4-1700273 and R4-1701699.

	X
	Other cons than above
	[Cons in R4-1701699] Fluctuation of the performance is not NR BS specific issue. No need to specify new requirements on it.
=>As mentioned in [3], Beam forming (BF) is one of the essential capabilities for NR to compensate for large path-loss (BF is not required as a mandatory in existing RAT). It is needed to overcome the fluctuations to achieve the high BF accuracy. Thus, this will be NR specific issue to specify in RAN4.

	1
	Is the proposal aimed at systems below 6GHz or above 24GHz ?
	For above 24GHz, since BF will be mandatory functionality to compensate for large path-loss.
(Even for below 6GHz, it will be required if BS has BF capability.)

	2
	What is the underlying concern about system performance that the requirement is aiming to capture ?
	After BS deployment, BS performance (e.g., beam direction, EIRP level etc.) may change/degrade due to the fluctuation. It means that the DL/UL coverage area, UE RX SNR and/or BS RX SNR etc. may also change/degrade.

	3
	Why is it useful or necessary to capture this requirement/parameter in a 3GPP standard ? Can and should the requirement be tested in a standardized manner ?
	BF will be mandatory functionality at least for above 24GHz. BF performance needs to be guaranteed not only right after shipment but also after deployment.
(existing specification has already extreme test condition.)

	4
	Are we aiming at general requirements that can be applied to any kind of BS or at requirements relating to particular types ?
	This is for the BS which has BF capability regardless of operating frequency (it will be equal to AAS type BS).

	5
	Is it really a requirement that is targeted or rather a standardized method of declaration and testing ?
	BF performance needs to be guaranteed not only right after shipment but also after deployment.

	6
	Does the proposed requirement represent an RF, an RRM, a demod or some new category ?
	This is a part of RF requirements.


3.2. EIRP envelope curve (2nd one)
The motivation of specifying “EIRP envelope curve” was provided in [3] as well. To provide similar NW service quality in the BS coverage area regardless of the direction, it will be required to achieve similar high EIRP level within the coverage area. If steering angle step is large, “EIRP valley” between beams becomes deep, namely EIRP gap between peak and valley (NW service quality difference) becomes large as a result. On the other hand, if steering angle step is small, “EIRP valley” between beams becomes shallow, namely EIRP gap between peak and valley becomes small as a result.
In table 3, we provide the solutions to solve and/or mitigate Cons and answer the questions.

Table 3: the solutions to solve and/or mitigate Cons and answer the questions (EIRP envelope curve)

	No.
	Task or Question
	Solution or Answer

	A
	Any solutions to overcome Cons whose possibility is not clear.
	No Cons was raised in R4-1700273 and R4-1701699.

	B
	Any solutions to minimize Cons which have negative impact on testability such as the number of test.
	[Cons in R4-1700273] Testing direction may increase from 5 steering directions to FFS directions.
=> Anyway EIRP levels at a lot of directions with certain beam direction will be measured for TRP calculation. Thus, we can reuse the measurement data with certain beam direction. On different beam direction, it will be needed additional EIRP measurement on a few directions to find valley. However, it is possible to reduce the measurement direction range by expecting with beam-width and steering step.

	C
	Any advantages, motivation and demand for the introduction of the requirements even with the Cons.
	[Cons in R4-1700273] Testing direction may increase from 5 steering directions to FFS directions.
As we provide answer above No. B, even if testing direction increases, NW quality hole (answer of No. 2) should not be allowed in 3GPP compliance.

	X
	Other cons than above
	[Cons in R4-1701699] Minimum EIRP level in the area is a parameter to guarantee the NW service quality. Gap between peak and valley can be used to estimate the minimum EIRP level. However, minimum EIRP level is not a parameter to be specified. Required minimum EIRP level depends on the deployment scenario.
=> At this moment, the necessity of the minimum EIRP level requirement is no discussed. If minimum EIRP level was introduced, this EIRP envelope curve may be covered by this. However required minimum EIRP level would depend on the operator demand. The intention of this requirement is to guarantee the similar NW performance within the area.

[Cons in R4-1701699] Gap between peak and valley itself does not determine the NW service quality.
=> The intention of this requirement is to guarantee the similar NW performance within the area.

	1
	Is the proposal aimed at systems below 6GHz or above 24GHz ?
	This is for the BS whose EIRP levels are declared in EIRP accuracy requirement regardless of operating frequency (it will be equal to AAS type BS).

	2
	What is the underlying concern about system performance that the requirement is aiming to capture ?
	Even BS has narrow beam with high BF gain, EIRP level at valley direction becomes low if steering step was large. In these valley directions, NW quality (difference between other directions) will be worse (NW quality hole).

	3
	Why is it useful or necessary to capture this requirement/parameter in a 3GPP standard ? Can and should the requirement be tested in a standardized manner ?
	To guarantee the similar NW quality within the BS supported direction area(s) in 3GPP spec.
Both max EIRP level and min EIRP level can be tested, to confirm the difference.

	4
	Are we aiming at general requirements that can be applied to any kind of BS or at requirements relating to particular types ?
	This is for the BS whose EIRP levels are declared in EIRP accuracy requirement regardless of operating scenario (it will be equal to AAS type BS).

	5
	Is it really a requirement that is targeted or rather a standardized method of declaration and testing ?
	It is not sufficient by only declaring the EIRP gap between peak and valley, or minimum EIRP level. The intention of this requirement is guaranteeing the EIRP level difference between between peak and valley with minimum allowable difference level as minimum requirement.

	6
	Does the proposed requirement represent an RF, an RRM, a demod or some new category ?
	This is a part of RF requirements.


3.3. Beam steering speed (3rd one)
The motivation of specifying “Beam steering speed” was provided in [3] as well. As well as BF functionality especially for high frequency, the BS needs to configure the TX/RX beams to the target UE in DL/UL transmission. If there is large direction difference (main direction) between actual beam by the BS and the designed (ideal) beam, the UE/BS may not be able to receive DL/UL signal from the BS/UE. This issue becomes even more serious when it comes to considering mobility aspects. That says that it will be required that BS can change steering direction expeditiously (“Beam steering speed”). In our understanding, the steering tracking capability cannot be guaranteed by output power accuracy, EVM requirements or sensitivity while the requirements relevant to beam forming such as output power accuracy, EVM or sensitivity etc., are specified by a form of the declared “Range“ by the manufacture.

In table 4, we provide the solutions to solve and/or mitigate Cons and answer the questions.

Table 4: the solutions to solve and/or mitigate Cons and answer the questions (Beam steering speed)

	No.
	Task or Question
	Solution or Answer

	A
	Any solutions to overcome Cons whose possibility is not clear.
	No Cons was raised in R4-1700273 and R4-1701699.

	B
	Any solutions to minimize Cons which have negative impact on testability such as the number of test.
	[Cons in R4-1700273] OTA test chamber requires multiple test antennas.
Another solution than using multiple test antennas may be using the rotation platform of BS. Then, multiple test antennas would not be required.

	C
	Any advantages, motivation and demand for the introduction of the requirements even with the Cons.
	[Cons in R4-1700273] OTA test chamber requires multiple test antennas.
=> Even multiple test antennas are required in the chamber, BS without confirming beam steering speed should not be allowed in 3GPP.

	X
	Other cons than above
	[Cons in R4-1701699] Beam steering capability may not always be required (e.g., cell splitting, hot spot scenarios). Therefore, specifying mandatory requirements is not appropriate.
=> If beam steering is not required in a certain scenario or BS without BF capability, no need to specify this requirement. For the other case, it will be required.

	1
	Is the proposal aimed at systems below 6GHz or above 24GHz ?
	For above 24GHz, since BF with steering capability will be mandatory functionality to compensate for large path-loss.

(Even for below 6GHz, it will be required if BS has BF capability.)

	2
	What is the underlying concern about system performance that the requirement is aiming to capture ?
	Although UE mobility will be assumed in NR with BF, it will not be guaranteed BS can steer TX/RX beam to the desired UE without this minimum requirement. Namely, UE RX SNR and/or BS RX SNR may degrade.

	3
	Why is it useful or necessary to capture this requirement/parameter in a 3GPP standard ? Can and should the requirement be tested in a standardized manner ?
	Although UE very high mobility is in the scope in RAN TR [4], BS performance of beam tracking will not be guaranteed in RAN4 spec.

	4
	Are we aiming at general requirements that can be applied to any kind of BS or at requirements relating to particular types ?
	This is for the BS which has beam steering capability regardless of operation scenario. For BS with small coverage area and no steering capability (e.g., hot spot scenario), no need to specify this requirement.

	5
	Is it really a requirement that is targeted or rather a standardized method of declaration and testing ?
	Minimum requirement is needed to confirm the BS can operate to high mobility UE in 3GPP manner.

	6
	Does the proposed requirement represent an RF, an RRM, a demod or some new category ?
	This is a part of RF requirements.


4. Conclusion

In this contribution, we provided and clarify some solutions or answers to task or question in [1] on proposed three potential requirements (1st to 3rd).
Proposal 1: RAN4 should start the discussion of the detail of following three new requirements from RAN4#83 meeting to specify these in Rel-15 NR spec.
· Guarantee of several fluctuation(Beam stability)
· EIRP envelope curve

· Beam steering speed
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