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1 Background
In RAN4#59AH meeting, a new work item for BS classes of LTE and MSR was proposed [1] and was approved in RAN#53 meeting [2]. This core work item is to specify the RF requirements for E-UTRA medium range and MSR medium range and local area BS classes, and the work will focus on following objectives:
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.

In this contribution, we provide some initial discussion on this WI. 
2 Working method
2.1 BS Class
So far in RAN4 four types of BS classes have been defined for UTRA BS as summarized in Table 1. Different BS classes are derived from specific deployment scenarios such as radio environments, antenna installation with specific MCL between BS and UE. It is suggested that the same description (i.e. deployment scenarios and MCL) for UTRA BS classification could be applied for E-UTRA medium range and MSR medium range and local area BS for the initial study. New deployment scenarios that differ from those defined in Table 1 need further discussion among operators and vendors.
Table 1 BS Classes defined in UTRA
	BS Class
	Deployment scenario
	MCL
	Output power

	Wide Area BS 
	Outdoor macro environments, where the BS antennas are located in masts, roof tops or high above street level.
	70dB
	P: No limit 

	Medium Range BS 
	Outdoor micro environments, where the BS antennas are located below roof tops.
	53dB
	P ≤ 38 dBm 

	Local Area BS
	Indoors (offices, subway stations etc) where antennas are located on the ceilings or walls or possibly built-in in the BS on the wall. Low-MCL can also be found outdoors on hot spot areas like market place, high street or railway station.  
	45dB
	P ≤ 24 dBm 

	Home BS
	Home environment, derived from Femto Cell scenarios
	[20]dB
	1 Tx: P ≤ 20 dBm
2 Tx: P ≤ 17 dBm 


2.2 Core Requirements
Some BS core requirements are decoupled with the BS classes, which means that all power level BS define the same minimum requirements, such as operating band and channel bandwidth, output power dynamics, EVM, DL RS power and etc., while others are dependent on BS classes and should be defined respectively. Taking E-UTRA medium range BS for example, Table 2 lists all E-UTRA BS core requirements according to TS 36.104, and requirements highlighted in Red might need new definitions. 
Transmitter characteristics
For transmitter characteristics, new definitions that could be added for LTE medium range BS are: BS rated output power, frequency error and unwanted emissions (including ACLR, UEM and spurious emission). For BS rated output power and frequency error, UTRA medium range BS requirements could be reused. However for unwanted emission, it is not appropriate to reuse UTRA BS requirement since this requirement is more related to the RAT of the system, i.e. unlike UTRA system, LTE system has flexible channel bandwidths and defines unwanted emission according to it. Therefore it is suggested to adopt the same methodology of defining LTE Pico BS unwanted emission. Recall that for LTE Pico BS, coexistence study was performed to obtain its ACLR at first to ensure it doesn’t cause damaging degradation to the adjacent macro system performance, and then UEM was determined accordingly [3]. It is suggested that the same practice is necessary to reach reasonable unwanted emissions level for LTE medium range BS. 
Receiver characteristics

For receiver characteristics, except out band blocking and receiver spurious emission requirements which are independent on BS class and type of the system, all of the rest requirements need re-evaluation for LTE medium range BS. These Rx requirements could be specified in two parts:

· Requirement for receiving wanted signal power level, such as reference sensitivity
· Requirement for different types of interfering signal power level

Among Rx requirements, reference sensitivity level is the most important one since most of other receiver requirements are based on it. For UTRA BS, the receiver sensitivity for medium range BS is relaxed by 10dB compared to that for Wide area BS. However, this requirement can not apply to LTE medium range BS due to their different power control, radio access and performance evaluation criteria. Therefore it is suggested that the methodology of obtaining reference sensitivity for LTE Pico BS could be adopted for LTE medium range BS [3], i.e. Monte Carlo simulation is performed with taking into account of system noise rise. 
For other Rx requirements, they can be defined according to reference sensitivity with consideration of deployment scenarios. 
Table 2 BS Core requirements 
	Requirements
	LTE BS

	BS Class
	BS Classes

	Operating Bands
	

	Channel Bandwidth
	Manufacturer shall declare the supported bandwidth(s)

	Channel arrangement
	Channel spacing

Channel raster

Carrier frequency and EARFCN

	Transmitter characteristics

	Output power
	BS rated output power

Additional requirement(regional)

	Output power dynamics
	RE power control dynamic range

Total power dynamic range

	
	Transmit on/off power (for TDD eNB)

· Off power

· Transient period

	Transmit signal quality
	Frequency error

EVM

	
	Time alignment between transmitter branch

DL RS power

	Unwanted emission
	Occupied BW

ACLR 
Operating band unwanted emission

Transmitter spurious emission

	Transmitter IM
	Transmitter IM

	Receiver characteristics

	Reference sensitivity level
	Reference sensitivity level

	Dynamic range
	Dynamic range

	ICS
	ICS

	ACS
	ACS

	blocking
	In band blocking

Out band blocking

Narrow band blocking

Co-located with other BS

	Receiver IM
	Wide band IM

Narrow band IM

	Receiver spurious
	Receiver spurious


For MSR Medium range and Local area BS, the definition of core requirements could be more complex when taking into account the following factors:
· System coexistence between different RATs shall be confirmed to ensure no severe performance degradation (throughput/capacity) is observed for both systems. Taking MSR medium range BS for example, the case of Macro to Micro multi-operator with different RATs may need to be investigated. Some of the coexistence scenarios have been performed in RAN4 previously, such as (UMTS) Macro to (GSM/UMTS) Micro [4, 5], however so far there seems to be no study on the case of (LTE) Macro to (GSM/UMTS) Micro which could also be a necessity.
· It could be straight forward to use the same methodology of defining MSR Macro BS requirements for MSR low power BS. For instance, some MSR Macro BS requirements are generic and specified for all RATs and for BS configured for both multi-RAT and single-RAT operation, such as RF bandwidth, UEM(BC2) and etc. They are not referred back to the single-RAT specifications. While some other requirements are partly or totally referred back to single-RAT specification, such as transmitted signal quality, reference sensitivity and etc. And some requirements are defined according to a relatively more stringent single RAT specification, such as UEM (BC1&3), in-band blocking…. Thus for MSR low power BS, the detailed value of each requirement should be carefully studied with consideration of both MSR and different single-RAT specifications.
· Furthermore, the requirements shall be defined according to the Band Category respectively.
Furthermore, since it is foreseen that some MSR medium range BS requirement shall refer to or possibly might be determined by E-UTRA medium range BS requirement, it is suggested that E-UTRA medium range BS could be studied at the first step and then MSR medium range and local area BS.
2.3 Other features 
In Rel-10, some new features, such as LTE carrier aggregation, non-contiguous MSR has been defined for Wide Area BS. It is necessary to decide whether these features shall be applied for LTE and MSR low power BS as well. And these requirements shall be clarified in the WID scope at the beginning of the study.
3 Conclusion
Based on the above discussion, it is suggested the following proposals are considered in order to progress this WID more smoothly.

Proposal 1: It is suggested that E-UTRA medium range BS could be studied at first and then MSR medium range and local area BS, since some research output of E-UTRA medium range BS could be used for MSR.
Proposal 2: Coexistence study is necessary to define some core requirements, such as ACLR, reference sensitivity, dynamic range, blocking and Rx intermodulation for LTE and MSR BS. Thus a proper set of simulation assumptions and models shall be determined at first.

Proposal 3: It should be decided that features such as carrier aggregation (including interband / intraband CA), and non-contiguous MSR shall be considered for LTE and MSR low power BS at first.
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