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1. Introduction
NR specific BS requirements are discussed in the last several meetings, and WF [1] was agreed to continue the discussion of necessity of new requirement(s) by RAN4#2-NR meeting June 2017.

Based on the agreed WF [2] in RAN4#82, we had provided some solutions and clarified answers in [3] on proposed three potential requirements. However, additional comments on these are presented in RAN4#82bis.
This contribution continues to address the additional questions/comments obtained in last RAN4#82bis meeting.
2. Background
In [3], we had provided some solutions and clarified answers based on the agreed WF [2], and proposed to introduce the following three new requirements.
Table 1: Proposed three new requirements in [3]
	
	Potential requirements

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

	2nd
	EIRP envelope curve
R4-1700173

	3rd
	Beam steering speed
R4-1700173


During RAN4#82bis meeting, some additional comments on above three requirements are obtained as listed in below table.

Table 2: Additional comments on three requirements.

	
	No.
	Additional comments
	Note

	1st: Guarantee of several fluctuations (Beam stability)
	1-1
	Need to consider the testability (time length, temperature etc)
	On-line comment

	
	1-2
	It is similar with extreme condition
	On-line comment
R4-1703888

	
	1-3
	Two types of chambers (extreme environment and OTA testing) will be needed
	R4-1703888

	
	1-4
	With respect to time and aging, clearly core requirements are intended to be met over the life of the product, but currently 3GPP conformance specifications do not try to measuring ageing effects.
RAN4 requirements are in general not specified as applicable within a limited timescale or limited range of conditions, and thus in principle this type of requirement exists by default, but is not by default tested under different conditions and for a longer time 
	R4-1703888
R4-1703078

	2nd: EIRP envelope curve
	2-1
	Some declaration framework is needed
	On-line comment

	
	2-2
	Trade-off need to be considered (EIRP becomes lower, coverage area, cost, number of beams etc.)

	On-line comment
R4-1703888

	3rd: Beam steering speed
	3-1
	This requirement is perhaps only an issue for certain architectures where analogue components are used to steer beams, digital beam forming architectures would be expected to switch instantaneously. However some NR architectures may use RF beams steering or switched beam steering so it seems reasonable.
	R4-1703888

	
	3-2
	So only a far filed chamber would be capable of making such a measurement, as such it would be restricted to high frequency systems where the far field is manageable.
	R4-1703888

	
	3-3
	It is perhaps feasible to consider measuring a single direction at a time and measure how quickly a beam can be steered away and how quickly it can be steered to a single location.
	R4-1703888

	
	3-4
	The concern on system performance to which this requirement relates is not entirely clear to us and could be one or both of a couple of issues:

· Tracking of a fast moving user; the requirement would set an upper limit on the speed of user movement that the BS would be expected to accommodate
=> The answer from us is first one.
· Ability to rapidly schedule different users in different positions in space. Clearly, the BS must be able to switch beams fast enough to transmit independently to different users in different TTIs.
	R4-1703078


In the next clause, we provide some solutions or answers to above additional comments on 1st and 3rd proposed new requirements. Note that we don’t proposed 2nd one (EIRP envelope curve) in this paper.
3. Discussion
3.1. Guarantee of several fluctuations (Beam stability) (1st one)
Based on the obtained additional comments (No.1-1 to 1-4), we reconsider the feasibility of this requirement and how to specify in the specs.
Especially on comment No 1-4, if it is clearly defined even in the existing core specifications, the concern being behind to specify this requirement on hourly fluctuation may be solved. Even if specific test condition would not be defined in conformance specification or testing would not be performed, it means hourly fluctuation impact should be guaranteed by design by manufacture.
Regarding temperature fluctuation, extreme temperature condition is already specified in TS 36.104 on BS output power and REFSENS (the different required value (+/- 2.5dB) for BS output power and the same required value for REFSENS under extreme condition). In addition, it is clearly specified that tests under extreme temperature shall be performed in TS 36.141 as below.

===== Start of extracts from TS 36.141 ====

6.2.4
Method of test

6.2.4.1
Initial conditions

Test environment: 


normal; see Annex D2.

RF channels to be tested for single carrier: 
B, M and T; see subclause 4.7 

Base Station RF Bandwidth positions to be tested for multi-carrier and/or CA: 
BRFBW, MRFBW and TRFBW in single-band operation, see subclause 4.7.1; BRFBW_T’RFBW and B’RFBW_TRFBW in multi-band operation, see subclause 4.7.1.

In addition, on one RF channel or Base Station RF Bandwidth position in case of multi-carrier and/or CA only, the test shall be performed under extreme power supply as defined in Annex D.5.

NOTE:
Tests under extreme power supply also test extreme temperature.
1)
Connect the power measuring equipment to the base station antenna connector as shown in Annex I.1.1. 

-----------------

7.2.4
Method of testing

7.2.4.1
Initial conditions

Test environment: 


normal; see subclause D.2

RF channels to be tested for single carrier: 
B, M and T; see subclause 4.7.

The following additional tests shall be performed:

a)
On each of B, M and T, the test shall be performed under extreme power supply as defined in subclause D.5

NOTE:
Tests under extreme power supply also test extreme temperature.
1)
Connect the test equipment as shown in Annex I.2.1.
===== End of extracts from TS 36.141 ====
Thus we revisit out proposal from specifying fluctuation requirement to followings.

Proposal 1: In NR core specification, it should be clearly specified that core requirements are intended to be met over the life of the product.
Proposal 2: In NR conformance specification, it should be clearly specified that tests shall be performed under extreme temperature.
3.2. EIRP envelope curve (2nd one)
Based on the received additional comments, we drop to propose this requirement.
3.3. Beam steering speed (3rd one)
The motivation of specifying “Beam steering speed” was provided in [6]. 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 3, we provide some solutions or answers to additional comments.

Table 3: Solutions or answers to additional comments.

	No.
	Additional comments
	Solutions/Answers

	3-1
	This requirement is perhaps only an issue for certain architectures where analogue components are used to steer beams, digital beam forming architectures would be expected to switch instantaneously. However some NR architectures may use RF beams steering or switched beam steering so it seems reasonable.
	· If beam direction can be changed instantaneously on digital beam forming architectures, this requirement may not be needed. However this requirement will be needed to confirm the beam steering speed regardless whether analog or digital beamforming.

	3-2
	So only a far filed chamber would be capable of making such a measurement, as such it would be restricted to high frequency systems where the far field is manageable.
	· If far filed measurement is only possible scheme to confirm this requirement, then far filed should be used.
· And far filed measurement is one possible measurement solution for low frequency in AAS. Thus there is no reason to restrict for high frequency only.
· Inapplicability of near filed measurement should not affect the necessity of this requirement, since it will be possible to test in far field.
· (Even in Rel-15 eAAS discussion, some requirement may not able to test under near field.)

	3-3
	It is perhaps feasible to consider measuring a single direction at a time and measure how quickly a beam can be steered away and how quickly it can be steered to a single location.
	· It will be OK to consider measuring a single direction at a time. But at a next time, measuring at a different single direction will be needed.

	3-4
	The concern on system performance to which this requirement relates is not entirely clear to us and could be one or both of a couple of issues:

· Tracking of a fast moving user; the requirement would set an upper limit on the speed of user movement that the BS would be expected to accommodate
· Ability to rapidly schedule different users in different positions in space. Clearly, the BS must be able to switch beams fast enough to transmit independently to different users in different TTIs.
	· The answer is for first one as described above.


Proposal 3: RAN4 agrees to introduce Beam steering speed requirement in Rel-15 NR spec.

Proposal 4: RAN4 starts the discussion of the detail of Beam steering speed requirement from RAN4-NR#2 meeting to specify this.

4. Conclusion

In this contribution, we provided some solutions or answers to additional comments received in the last RAN4382bis meeting on proposed new requirements. Following proposals are obtained.
Proposal 1: In NR core specification, it should be clearly specified that core requirements are intended to be met over the life of the product.

Proposal 2: In NR conformance specification, it should be clearly specified that tests shall be performed under extreme temperature.
Proposal 3: RAN4 agrees to introduce Beam steering speed requirement in Rel-15 NR spec.

Proposal 4: RAN4 starts the discussion of the detail of Beam steering speed requirement from RAN4-NR#2 meeting to specify this.
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