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1. Introduction
NR specific BS requirements are discussed in the last several meetings, and WF [1] agrees some action points and/or several options on each potential requirement.

This contribution provides considerations and proposals on “Guarantee of several fluctuations” and “Beam steering speed” requirements based on the last agreements.
2. Background
In [1], the number of candidate potential new requirements is down selected to three. Table 1 summarized three candidates of requirements and main agreements/open issues on each.
Table 1: Candidates of new requirements and open issue in [1]

	No.
	Requirements
	Agreement
	Open issues

	1
	Guarantee of several fluctuations
R4-1704541
	· Provide the views on open issue.
	· Which is the best option: 

· Option 1: clarify in the spec that core requirements are intended to be met over the life of the product.
· Option 2: capture the justification in NR WI TR that “additional clarification in the spec is not needed, since it is applied for the all RAN4 spec without any additional clarification”

	2
	Beam switching speed
R4-1704541
	· Work to create a description of a RF Beam switching speed requirement for potential introduction in Rel-15 NR core spec is derived based on a NR BS with analog BF.
· If requirement description becomes agreed, RAN4 introduces the requirement in core spec.
	· How to specify RF beam switching speed requirement.
· Feasibility of OTA testing of this requirement.
· BB and/or RRM related beam switching speed requirement.

· Applicability of the requirement.

	3
	SLSR and FBR
R4-1705236
	· Provide the views on open issue.
	· Which is the best option: 

· Option 1: SLSR and FBR should be included as declarations requirements for 5G NR BS in Rel-15.

· Option 2: Side lobe level and front to back ratio potential requirements can be combined into a “emissions spatial mask” declaration.

· Option 3: Declared The total power that is radiated outside of the 3dB beamwidth within the context of the NR   declarations (assuming similar declarations to AAS with this addition)


In the next clause, we address above open issues on 1st and 2nd proposed new requirements.
3. Discussion
3.1. Guarantee of several fluctuations (1st one)
There are mainly two concerns being behind to specify this requirement.
1. Temperature fluctuation impact for amplitude and/or phase calibration error(s) to achieve intended beam.
2. Hourly fluctuation impact for amplitude and/or phase calibration error(s) to achieve intended beam.

Temperature fluctuation
For temperature fluctuation, our concern will be solved by having extreme temperature requirement and testing as we have in existing specs even without new requirement. On the other hand, a big open issue is that extreme temperature OTA testing especially with far filed chamber would be difficult. Therefore, feasibility of extreme temperature OTA testing should be studied further on extreme condition discussion.
Proposal 1: Guarantee of temperature fluctuation will be discussed and addressed together with extreme temperature requirements.
Hourly fluctuation

For hourly fluctuation, our concern will be solved with either of following option 1 or option 2, although our original preference was option 1at last time. To avoid misalignment between specs (certain specs have the clarification based on option1, however the other specs don’t have), option 2 would be reasonable select with justification to not clarify in the spec into TR.
· Option 1: clarify in the spec that core requirements are intended to be met over the life of the product.
· Option 2: capture the justification in NR WI TR that “additional clarification in the spec is not needed, since it is applied for the all RAN4 spec without any additional clarification”
Proposal 2: Capture the justification in NR WI TR that additional clarification that “core requirements are intended to be met over the life of the product” in the spec is not needed, since it is applied for the all RAN4 spec without any additional clarification. Following draft TP for TR can be used as a reference (exact wording to be clarified later).
===== Draft TP for NR WI TR 38.xxx====

X.X.X

New BS requirements

X.X.X.X
Guarantee of several fluctuations
Guarantee of several fluctuations as a new NR BS requirement was discussed to be introduced in Rel-15.

Background being behind is following. To achieve the high beam forming accuracy, 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, for both TX and RX sides, periodic calibrations would be needed to achieve the high beam forming accuracy. To confirm this, it was proposed to include fluctuation impact to the existing requirements, e.g., BS output power accuracy, EVM, REFSENS and so on.
During RAN4 discussion, mainly temperature fluctuation and hourly fluctuation were discussed.

Temperature fluctuation
It was agreed that Guarantee of temperature fluctuation will be discussed and addressed together with extreme temperature requirements. Feasibility of OTA testing with extreme temperature will be discussed on extreme condition discussion.

Hourly fluctuation
It was proposed to clarify in the spec that core requirements are intended to be met over the life of the product. However, even without such clarification, the all RAN4 specs intend to be so. To avoid misalignment between specs (certain specs have the clarification, however the other specs don’t have), RAN4 agreed not to add such clarification. RAN4 concluded additional clarification in the spec is not needed, since being met core requirements over the life of the product is applied for the all RAN4 spec without any additional clarification.
As a result, RAN4 concluded that there is no need to introduce new requirement of guarantee of several fluctuations.
===== End of draft TP ====
3.2. Beam switching speed (2nd one)
Based on the last agreements, we discuss how to specify RF beam switching speed requirement with a description for TS.
Beam switching speed can be defined as [radian/sec] (= rad [rad]/time [sec]). It will be required BS can switch main beam TX and RX direction with [radian/sec]. In the following sub-clauses, we discuss how to derive , and propose draft description for specification.
3.2.1. How to decide/derive the required value of  (rad, time)
Required  value would depend on assumed UE mobility speed, BS class (mainly relates coverage), BS capable steering angles on  axis and  axis.
In the following, we assume TX side as an example (EIRP of main beam switching). Figure 1 shows “EIRP accuracy direction set” as agreed in AAS. Here,  and  denote maximum steering angle in  axis and  axis respectively.
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Figure 1. EIRP accuracy directions set
We discuss how to derive rad and time respectively, in order to obtain . 
Figure 2 illustrates the relation between NR BS-NR UE distance, maximum steering angle ( and ) and expected UE mobility speed. For simplification, we don’t consider the steering with both  axis and  axis simultaneously here. v [m/s], dmax [m] and dmin [m] denote UE mobility speed, the maximum distance of BS-UE, and the minimum distance of BS-UE.
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Figure 2. The relation between BS- UE distance, steering angle and UE mobility speed
In Figure 2 a ( axis steering), rad and time can be denoted as below. 
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In Figure 2 b ( axis steering), rad and time can be denoted as below. 
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Proposal 3: To derive the required beam switching speed horizontal [radian/sec] in horizontal axis, following rad and time can be assumed. The values will depend on BS class.
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Proposal 4: To derive the required beam switching speed vertical [radian/sec] in vertical axis, following rad and time can be assumed. The values will depend on BS class.
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where, z and x can be assumed as BS height and BS to UE minimum distance for each BS class.
3.2.2. Description for specification
· TX side
To confirm whether BS can switch the TX beam direction quickly, EIRP can be used as a metric.
If RAN4 introduces both rad [rad] and time [sec] values into TX beam switching speed requirement, the following description can be used as a requirement. Note that the terms with italic are the same with definitions of AAS.

Time to change the beam peak direction rad [rad] shall not exceed time [sec]. EIRP1 shall be performed at beak peak direction1 at time=0, and then EIRP2 at beam peak direction2 shall be performed by t=time [sec], where rad [rad] is the angle difference between the beam peak direction1 and beam peak direction2. EIRP1 and EIRP2 at each beam peak direction are declared by manufacture. Beam peak direction1 and beam peak direction2 are within EIRP accuracy directions set.
If RAN4 introduces [radian/sec] value only into requirement, the following description can be used as a requirement. Note that the terms with italic are the same with definitions of AAS.

Beam peak direction switching speed shall be better than [radian/sec]. EIRP1 shall be performed at beam peak direction1, and then EIRP2 at beam peak direction2 shall be performed TBD [sec] later, where the angle difference between the beam peak direction1 and beam peak direction2 should be TBD* [radian]. EIRP1 and EIRP2 at each beam peak direction are declared by manufacture. Beam peak direction1 and beam peak direction2 are within EIRP accuracy directions set.
Proposal 5: EIRP will be used as a metric for confirmation of TX beam switching speed. Above description can be used as a reference when RAN4 creates a description for the requirement.
· RX side
To confirm whether BS can switch the RX beam direction correctly, OTA sensitivity can be used (NOT OTA Reference sensitivity level).

If RAN4 introduces both rad [rad] and time [sec] values into RX beam switching speed requirement, the following description can be used as a requirement. Note that the terms with italic are the same with definitions of AAS.

Time to change the receiver target reference direction rad [rad] shall not exceed time [sec]. BS shall pass OTA sensitivity requirement with receiver target reference direction1 at time=0, and then BS shall also pass OTA sensitivity requirement with receiver target reference direction2 at t=time [sec], where rad [rad] is the angle difference between receiver target reference direction1 and receiver target reference direction2. The same OSDD shall be used with OTA sensitivity requirement.
If RAN4 introduces [radian/sec] value only into requirement, the following description can be used as a requirement. 
Receiver target reference direction switching speed shall be better than [radian/sec]. BS shall pass OTA sensitivity requirement at receiver target reference direction1, and then BS also shall pass OTA sensitivity requirement at receiver target reference direction2 TBD [sec] later, where the angle difference between the receiver target reference direction1 and receiver target reference direction2 should be TBD* [radian]. The same OSDD shall be used with OTA sensitivity requirement.
Proposal 6: OTA sensitivity will be used as a metric for confirmation of RX beam switching speed. Above description can be used as a reference when RAN4 creates a description for the requirement.
4. Conclusion

In this contribution, we provided considerations and proposals on “Guarantee of several fluctuations” and “Beam steering speed” requirements based on the last agreements. Following proposals are obtained.
Proposal 1: Guarantee of temperature fluctuation will be discussed and addressed together with extreme temperature requirements.

Proposal 2: capture the justification in NR WI TR that additional clarification that “core requirements are intended to be met over the life of the product” in the spec is not needed, since it is applied for the all RAN4 spec without any additional clarification. Following draft TP for TR can be used as a reference (exact wording to be clarified later).

Proposal 3: To derive the required beam switching speed horizontal [radian/sec]in horizontal axis, following rad and time can be assumed. The values will depend on BS class.
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Proposal 4: To derive the required beam switching speed vertical [radian/sec]in vertical axis, following rad and time can be assumed. The values will depend on BS class.
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Proposal 5: EIRP will be used as a metric for confirmation of TX beam switching speed. The description shown in section 3.2.2 can be used as a reference when RAN4 creates a description for the requirement.
Proposal 6: OTA sensitivity will be used as a metric for confirmation of RX beam switching speed. The description shown in section 3.2.2 can be used as a reference when RAN4 creates a description for the requirement.
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