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1. Introduction

In RAN#75 March, WID on NR [1] was approved. Based on the agreed WID and endorsed document [2], Conducted and/or OTA BS requirements for below 6GHz are in the scope, and need to be completed by December 2017. 

In this contribution, we discuss how to handle these requirements and priority between these considering tight time schedule and past RAN4 discussions. The selection of either conducted or OTA requirement on each requirement for hybrid case is also discussed.
Note that this contribution is for below 6GHz BS.
2. Discussion
In agreed NR WID [1], the objective for BS RF requirements are following. On below 6GHz, Conducted and/or OTA BS RF requirements are in the scope.
========================

-
The following specifications including frequency bands/their DC(Dual Connectivity between E-UTRA and NR)/CA(Carrier Aggregation within NR) combinations and Layer 1/2 specifications [RAN4].
· Base station radio transmission and reception
· Conducted and/or OTA RF requirements for below 6GHz

· Note: Conducted and/or OTA RF requirements for between 6GHz and 24 GHz will be specified once bands within this range are introduced into WID
· OTA RF requirements for above 24GHz.
· EMC requirements
========================

Note that conducted requirements for Non-AAS type BS and AAS type BS (1-C-N and 1-C-A in [3]) may be different [3] for some requirements, however we use “conducted requirement” for both in this contribution.

Generally, there are three types of set of requirements. First one is a set of all conducted requirements, second is a set of all OTA requirements, and the last is a set of hybrid of conducted and OTA requirements. In hybrid requirement, some requirement will be specified by conducted, and the other will be specified by OTA.
Table 1. Three types of set of requirements

	
	1. All Conducted
	2. All OTA
	3. Hybrid

	Requirement A
	Conducted
	OTA
	OTA

	Requirement B
	Conducted
	OTA
	Conducted

	…
	Conducted
	OTA
	(either)

	Requirement Y
	Conducted
	OTA
	Conducted

	Requirement Z
	Conducted
	OTA
	OTA


2.1 Priority of three types of set of requirements
Even below 6GHz, RAN4 needs to specify conducted and OTA requirement for each BS RF requirement in order to complete these three types of set of requirements. In this sub-clause, we discuss the priority between conducted requirements and OTA requirements for each requirement.
As RAN4 has done before, conducted requirement has been widely used for many years from early release. Conducted requirement will not be challenging compared with OTA requirement. In addition, in below 6GHz, it is necessary to consider co-existence between existing systems (e.g., UTRA and E-UTRA), thus conducted requirement will be easier to be completed than OTA.

Now (until Rel-14), we have all conducted specs (TS25.104/141, 36.104/141, 37.104/141) and hybrid specs (TS37.105/145 in Rel-13) in 3GPP. It is supposed that conducted type BSs are widely used in the actual network with existing RATs and also conducted requirements are widely used as a regulation in each country/region. In initial NR deployment, we expect that conducted type BS will be also used widely by following current BS products and implementation as well as regulations. In later release, OTA type BS will be main stream.
On the other hand, OTA requirement for BS has begun to discuss in AAS SI/WIs from Rel-11. As Rel-13 AAS spec has only two OTA requirements (EIRP accuracy and OTA sensitivity) and unfortunately Rel-14 eAAS (all OTA requirement) WI were postponed to Rel-14, it is quite challenging to specify OTA requirement which will be equivalent with existing conducted requirement for all requirement.
Thus, we propose that conducted requirement should be prioritised than OTA requirement on each BS RF requirement.
Proposal 1: For below 6GHz, conducted requirement should be prioritised than OTA requirement on each BS RF requirement.

However, as eAAS discussion has some agreements to specify the equivalent OTA requirement with conducted one, not only conducted requirement but also OTA requirement can be introduced if RAN4 can agree on OTA requirement scheme.
2.2 Selection of Conducted or OTA on each requirement in Hybrid
In this sub-clause, we discuss the selection of conducted or OTA requirement on each requirement for hybrid case. In here, we consider following example. Note that we assume that conducted and OTA requirements on req. B to D are equivalent.
· On requirement A, RAN4 agrees only conducted requirement (no OTA requirement).

· On requirement B&C&D, RAN4 agrees both conducted and OTA requirements (these to be equivalent).
For requirement A, there is not choice to select OTA requirement, since only conducted requirement is available. For requirement B&C&D, how to select conducted or OTA? There are some options below.
i. Operator and/or vendor can select either of conducted or OTA on each requirement, based on their preference.

· In this example, operator and/or vendor can select any one combination from eight combinations as shown in table 2.
ii. Define some available combination sets in the spec (the other combinations than defined are not allowed)

· In this example, there are eight combinations as a maximum as shown in table 2. From eight, define the allowed X(<8) combinations in the spec.
iii. Both conducted and OTA requirements are required.
In option 1, if equivalent requirements are specified between conducted and OTA on each requirement, we think it is beneficial to leave room for selection of either conducted or OTA. Since, which is suitable would depend on the BS implementation (e.g., BS size, # of connector), test facility (e.g., measurement time, required comber size), required metric (e.g., EIRP or TRP) on the requirement and so on.

In option 2, if we exclude (don’t allow) any combination, why the combination is not allowed? Which is not feasible on the requirement? If RAN4 has equivalent requirements between conducted and OTA, either should be feasible. Thus, we cannot find any justification to go with option 2 if equivalent requirements are specified between conducted and OTA on each requirement.
In option 3, with similar reason with option 2, we cannot find any justification to test both if equivalent requirements are specified between conducted and OTA on each requirement.

Our preference is option 1 (Operator and/or vendor can select either of conducted or OTA on each requirement, based on their preference), if equivalent requirements are specified between conducted and OTA on each requirement.

Observation 1: For below 6GHz, we prefer to leave room for the selection of either conducted or OTA on each requirement which has equivalent conducted and OTA requirements to operator and/or vendor.
Table 2. Example of possible hybrid combinations.
	
	
	Hybrid set of requirements

	
	Choice
	comb. 1
	comb. 2
	comb. 3
	comb. 4
	comb. 5
	comb. 6
	comb. 7
	comb. 8

	Req. A
	Conducted(C)
	C
	C
	C
	C
	C
	C
	C
	C

	Req. B
	Conducted(C)/OTA(O)
	C
	O
	C
	C
	O
	O
	C
	O

	Req. C
	Conducted(C)/OTA(O)
	C
	C
	O
	C
	O
	C
	O
	O

	Req. D
	Conducted(C)/OTA(O)
	C
	C
	C
	O
	C
	O
	O
	O


Note: As a result, comb. 1 is the same with all conducted requirement case.
3. Conclusion
In this contribution, we discussed how to handle conducted and OTA requirements and priority between these two considering tight time schedule and past RAN4 discussions. The selection of either conducted or OTA requirement on each requirement for hybrid case was also discussed.

Following proposal and observation were obtained.
Proposal 1: For below 6GHz, conducted requirement should be prioritised than OTA requirement on each BS RF requirement.
Observation 1: For below 6GHz, we prefer to leave room for the selection of either conducted or OTA on each requirement which has equivalent conducted and OTA requirements to operator and/or vendor.
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