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1 Introduction
A new WI for E-UTRA medium range and MSR medium range/local area BS classes was approved in RAN#53 [1].

This contribution pull together requirements related to BS classes in existing specifications and list possible requirements to be specified for new BS classes in LTE and MSR specifications.
2 Objective of the WI
Objective of the WI is to specify the RF requirements for E-UTRA medium range and MSR medium range and local area BS classes.
The work will focus on the following steps:
1. Investigation of the possibility to re-use existing work in RAN4 related to BS classes.

2. Creation of new core requirements for E-UTRA medium range BS class for FDD and TDD.

3. Creation of new core requirements for MSR medium range and local area BS classes, covering BC1 (UTRA + E-UTRA) and BC2 (GSM+UTRA+E-UTRA) requirements. 

4.
Development of test requirements corresponding to new core requirements for the added BS classes.

Following clause 3 summarize the status in RAN4 and GERAN specifications. UTRA TDD is not treated as MSR BC3 is not part of the WI. Step 2 is discussed further in companying contribution [9]. 
3 Background 
3.1 BS classes in 3GPP specifications
UTRA specification has the widest amount of classes specified. The requirements in 3GPP UTRA specification [2] apply to following BS classes. 
1) Wide Area Base Stations are characterised by requirements derived from Macro Cell scenarios with a BS to UE minimum coupling loss equals to 70 dB. The Wide Area Base Station class has the same requirements as the base station for General Purpose application in Release 99, 4 and 5.

2) Medium Range Base Stations are characterised by requirements derived from Micro Cell scenarios with a BS to UE minimum coupling loss equals to 53 dB.

3) Local Area Base Stations are characterised by requirements derived from Pico Cell scenarios with a BS to UE minimum coupling loss equals to 45 dB.

4) Home Base Stations are characterised by requirements derived from Femto Cell scenarios.
Supported BS classes in current specifications are shown in Table 1.
Table 1. Specified BS classes in UTRA, E-UTRA and MSR specifications

	
	Wide Area BS
	Medium Range BS
	Local Area BS
	Home BS

	UTRA FDD TS25.104
	x
	x
	x
	x

	UTRA TDD TS25.105
	x
	
	x
	x

	E-UTRA TS36.104
	x
	
	x
	x

	MSR TS37.104
	x 1)
	
	
	

	Note 1: The requirements apply to MSR BS intended for general purpose applications. MSR BS requirements for general purpose applications are based on Wide Area scenarios.


3.2 Requirements for UTRA FDD BS classes

Table 2 summarizes requirements related to BS classes in [2]. Home BS class is excluded as it is not part of the WI.

Table 2. BS class requirements in UTRA FDD specification TS25.104

	
	Wide Area BS
	Medium Range BS
	Local Area BS

	Maximum output power
	N.A
	< +38 dBm
	< + 24 dBm

	Frequency error
	±0.05 ppm
	±0.1 ppm
	±0.1 ppm

	Spurious emissions; Protection of the BS receiver of own or different BS
	-96 dBm / 100 kHz
	-86 dBm / 100 kHz
	-82 dBm / 100 kHz

	Reference sensitivity level
	-121 dBm
	-111 dBm
	-107 dBm

	Receiver dynamic range (wanted/interferer)
	-91 / -73 dBm
	-81 / -63 dBm
	-77 / -59 dBm

	Adjacent channel selectivity (wanted/interferer)
	-115 / -52 dBm
	-105 / -42 dBm
	-101 / -38 dBm

	Blocking (wanted/interferer)
	-115 / -40 dBm
	-105 / -35 dBm
	-101 / -30 dBm

	Narrowband Blocking (wanted/interferer)
	-115 / -47 dBm
	-105 / -42 dBm
	-101 / -37 dBm

	Blocking co-location (wanted/interferer)
	-115 / +16 dBm
	-105 / +8 dBm 

(+5/-3dBm for GSM) 
	-101 / -6 dBm

(-7/-4dBm for GSM)

	Receiver Intermodulation (wanted/interferer)
	-115 / -48 dBm
	-105 / -44 dBm
	-101 / -38 dBm

	Receiver Narrowband IM (wanted/interferer)
	-115 / -47 dBm
	-105 / -43 dBm
	-101 / -37 dBm


3.3 Requirements for E-UTRA BS classes

Table 3 summarizes requirements related to BS classes in [4]. Home BS class is excluded as it is not part of the WI. Missing values for the MR BS class are part of the WI and are shown as TBD and red font. 
Table 3. BS class requirements in E-UTRA specification TS36.104

	
	Wide Area BS
	Medium Range BS

(not in current spec)
	Local Area BS

	Maximum output power (for one antenna port)
	N.A
	< TBD dBm
	< + 24 dBm

	Frequency error
	±0.05 ppm
	±TBD ppm
	±0.1 ppm

	Operating band unwanted emissions
	Clauses 6.6.3.1 and 6.6.3.2
	TBD
	Clause 6.6.3.2A

	Spurious emissions; Protection of the BS receiver of own or different BS / Co-location
	-96 dBm / 100 kHz

-98 dBm for GSM
	TBD dBm / 100 kHz

TBD dBm for GSM
	-88 dBm / 100 kHz

-70/-80dBm for GSM

	Reference sensitivity level (5 MHz BW shown)
	-101.5 dBm

Table 7.2.1-1
	-TBD dBm
	-93.5 dBm

Table 7.2.1-2

	Receiver dynamic range (5 MHz BW) 

(wanted/interferer)
	-70.2 / -82.5 dBm

Table 7.3.1-1
	-TBD / -TBD dBm
	-62.2 / -74.5 dBm

Table 7.3.1-2

	In-channel selectivity (5 MHz BW)

(wanted/interferer)
	-100 / -81 dBm

Table 7.4.1-1
	-TBD / -TBD dBm 
	-92 / -73 dBm

Table 7.4.1-2

	Adjacent channel selectivity (5 MHz BW)

(wanted/interferer)
	-95.5 / -52 dBm

Table 7.5.1-3
	- TBD / -TBD dBm
	-87.5 / -44 dBm

Table 7.5.1-4

	Blocking (5 MHz BW)

(wanted/interferer)
	-95.5 / -43 dBm

Table 7.6.1.1-1
	- TBD / -TBD dBm
	-87.5 / -35 dBm

Table 7.6.1.1-1a

	Narrowband Blocking (5 MHz BW) 

(wanted/interferer)
	-95.5 / -49 dBm

Table 7.5.1-1
	- TBD / -TBD dBm
	-87.5 / -41 dBm

Table 7.5.1-1

	Blocking co-location (5 MHz BW)  
(wanted/interferer)
	-95.5 / +16 dBm

Table 7.6.2.1-1
	- TBD / -TBD dBm 

(TBD dBm for GSM) 
	-87.5 / -6 dBm

Table 7.6.2.1-2

(-7/-4dBm for GSM)

	Receiver Intermodulation (5 MHz BW)   

(wanted/interferer)
	-95.5 / -52 dBm

Table 7.8.1-1
	- TBD / -TBD dBm
	-87.5 / -44 dBm

Table 7.8.1-1

	Receiver Narrowband IM (5 MHz BW)   

(wanted/interferer)
	-95.5 / -52 dBm

Table 7.8.1-3
	- TBD / -TBD dBm
	-87.5 / -44 dBm

Table 7.8.1-4


3.4 Requirements for MSR BS classes

The requirements in [5] apply to MSR Base Stations intended for general purpose applications. MSR BS requirements for general purpose applications are based on Wide Area scenarios.
For GSM/EDGE operation of an MSR BS, a BS intended for general purpose applications corresponds to a normal BTS, including Multicarrier BTS classes. MSR requirements for multi-RAT operation only apply for the highest GSM/EDGE static power step.
Other base station classes are for further study in [5]. The requirements for these may be different than those for general purpose applications, or not applicable at all. 
Table 4 summarizes possible requirements related to BS classes in [5]. Table is formulated in line with existing specifications [2, 4]. Requirements in [5] are specified for all RATs and for BS configured for both multi-RAT and single-RAT operations. Missing values for the MR and LA BS classes for BC1 and BC2 are part of the WI and are shown as TBD and red font. 
Table 4. BS class requirements in MSR specification TS37.104

	
	Wide Area BS
	Medium Range BS

(not in current spec)
	Local Area BS

(not in current spec)

	Maximum output power (for one antenna port)
	N.A
	< TBD dBm
	< TBD dBm

	Frequency error
	±0.05 ppm
	±TBD ppm
	±TBD ppm

	Operating band unwanted emissions
	Clauses 6.6.2
	TBD
	TBD

	Spurious emissions; Protection of the BS receiver of own or different BS / Co-location
	-96 dBm / 100 kHz

-98 dBm for GSM
	TBD dBm / 100 kHz

TBD dBm for GSM
	TBD dBm / 100 kHz

TBD dBm for GSM

	Reference sensitivity level
	Clauses 7.2.1, 7.2.2, 7.2.4
	-TBD dBm
	-TBD dBm

	Receiver dynamic range

(wanted/interferer)
	Clauses 7.3.1, 7.3.2, 7.3.4
	-TBD / -TBD dBm
	-TBD / -TBD dBm

	Blocking

(wanted/interferer)
	Refsens+x / -40 dBm

Clause 7.4.1
	- TBD / -TBD dBm
	- TBD / -TBD dBm

	Narrowband Blocking 

(wanted/interferer)
	Refsens+x / -49 dBm

Clause 7.4.2
	- TBD / -TBD dBm
	- TBD / -TBD dBm

	Blocking co-location 

(wanted/interferer)
	Refsens+x / +16 dBm

Clause 7.5.2
	- TBD / -TBD dBm 

(TBD dBm for GSM) 
	- TBD / -TBD dBm 

(TBD dBm for GSM) 

	Receiver Intermodulation   

(wanted/interferer)
	Refsens+x / -48 dBm

Clause 7.7.1
	- TBD / -TBD dBm
	- TBD / -TBD dBm

	Receiver Narrowband IM  

(wanted/interferer)
	Refsens+x / -52 dBm

Clause 7.7.2 
	- TBD / -TBD dBm
	- TBD / -TBD dBm


3.5 Requirements for GSM BS classes

[6] defines RF characteristics for the Base Station System (BSS). The BSS will contain Base Transceiver Stations (BTS), which can be normal BTS, micro‑BTS or pico-BTS. 

[6] also includes entry points in some tables for the multicarrier BTS requirements to which TS 37.104 [5] for MSR BS is referring to as specific GSM/EDGE single-RAT requirements not covered by the general requirements. In general the requirements for multicarrier BTS equipped with multicarrier receiver also apply to MSR BS. The GSM requirements for MSR BSs are defined for GSM 850, GSM 900, DCS 1800 and PCS 1900 only. Requirements for other frequency bands are excluded. 

The micro‑BTS is different from a normal BTS in two ways. Firstly, the range requirements are much reduced whilst the close proximity requirements are more stringent. Secondly, the micro‑BTS is required to be small and cheap to allow external street deployment in large numbers. Because of these differences the micro‑BTS needs a different set of RF parameters to be specified. Where the RF parameters are not different for the micro‑BTS the normal BTS parameters shall apply.

The pico-BTS is an extension of the micro-BTS concept to the indoor environments. The very low delay spread, low speed, and small cell sizes give rise to a need for a different set of RF parameters to be specified.

Multicarrier BTS is a class of BTS, characterized by the ability to, in addition to single carrier operation, process two or more carriers in common active RF components simultaneously, either in multicarrier transmitter only or, in both multicarrier transmitter and multicarrier receiver. The requirements for normal BTS applies to all multicarrier BTS unless otherwise stated in this specification.
According to GERAN LS in [7] and RAN LS in [8] micro and pico MCBTS classes requirements will be specified by 3GPP TSG GERAN1 in the specifications under 3GPP TSG GERAN1 responsibility. As was done during the previous MSR BS related WIs close cooperation between RAN4 and GERAN1 is required to keep BS classes aligned between MSR and MCBTS specifications.
4 Conclusion
This contribution summarizes requirements related to BS classes in existing specifications as a basis for further studies. Tables 3 and 4 list possible requirements to be specified in [4, 5] for new BS classes. 
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