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1 Introduction
In RAN#41 a new work item for multi-standard radio (MSR) was approved [1]. The intention of this paper is to initiate the work with a discussion on scenarios and time plan, plus to and give a brief introduction to some important MSR issues.

2 Work item objective and planned output
The objective of the WI in [1] is summarized as follows:

The objective is to first identify relevant scenarios and then write an RF requirements specification that is applicable to Multi-Standard Radio (MSR) Base Station with multiple carriers and/or multiple 3GPP Radio Access Technologies (RAT), according to the following:

· The new specification will cover RF requirements for GSM, UTRA, and E-UTRA (both FDD and TDD modes), for relevant single and multicarrier scenarios and will take into account the regulatory framework in different regions. 

· The new specification will include BS transmission and reception requirements, but no baseband performance requirements. 

· Existing RF specifications will remain and be applicable within their current scope. 

· For a multi-RAT/multi-carrier Base Station, the new RF requirements specification will be applicable for that equipment, together with the baseband requirements of the relevant existing specifications.
Expected output and time plan according to the working item is as following:
	New specifications
[If Study Item, one TR is anticipated]

	Spec No.
	Title
	Prime rsp. WG
	2ndary rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary#
	Comments

	TS XX.YYY
	E-UTRA, UTRA and GSM/EDGE; Multi-Standard Radio (MSR) Base Station (BS)  radio transmission and reception
	RAN4
	GERAN1
	RAN#44 
(Sep 2009)
	RAN#46 
(Dec 2009)
	New specification for multi-carrier/multi-RAT BS core requirements

	TS XX.YYY
	E-UTRA, UTRA and GSM/EDGE; Multi-Standard Radio (MSR) Base Station (BS) conformance testing
	RAN4
	GERAN1
	RAN#44 
(Dec 2009)
	RAN#47 
(Mar 2010)
	New specification for multi-carrier/multi-RAT BS conformance testing

	TR XX.YYY
	RF requirements for Multicarrier and Multi-RAT BS 
	RAN4
	GERAN1
	RAN#44 
(Jun 2009)
	RAN#46 
(Dec 2009)
	Work Item technical report


3 Scenarios
During previous RAN4 meetings, some requirements regarding requirements to support multiple BWs (equal or larger than 5 MHz) for E-UTRA and other considerations with respect to multi-RAT limited to UTRA and E-UTRA were discussed. The intention of the MSR WI is to go further and define a generic set of requirements handling multi-carrier aspects for all bandwidths and also include GSM in the multi-RAT cases.

Based on the above, three main scenarios can be defined for the FDD modes:

1. E-UTRA multi-carrier:

a. This scenario should cover the combination of various LTE bandwidths from 1.4 MHz to 20 MHz.

2. Multi-RAT:
a. A number of bands are only defined for E-UTRA and UTRA. In this case the MSR requirements should cover UTRA and E-UTRA operating in various bandwidths.
b. A limited number of bands are defined for operation of E-UTRA, UTRA and GSM. This would lead to a number of additional access technology combination as following:

i. E-UTRA/GSM

ii. UTRA/GSM

iii. UTRA/E-UTRA/GSM

For the TDD mode, UTRA 3.84/7.68 Mcps, TD-SCDMA and E-UTRA TDD would have similar multi-carrier and multi-RAT scenarios as above.

Due to the mix of bandwidths and technologies sharing common radio resources, the MSR specification should be written in a generic way, considering the new scenarios. The requirements in the new MSR specification should not only cover the multi-RAT technologies scenarios, but should also be able to be used for a stand-alone system. 

4 MSR requirements

The MSR transmitter and receiver requirements can be divided into two categories, out-of band requirements and in-band requirements as illustrated in Figure 1. 

Out-of-band requirements
 cover spurious emissions, co-existence and co-location limits, out-of-band blocking etc. Harmonization and definition of out-of-band requirements for multiple RATs should be fairly straight forward. 
In-band requirements include emission masks, ACLR, in-band blocking, intermodulation etc. These are more complex in nature and the harmonization for the MSR specification will require more in-depth investigations.
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Figure 1 MSR requirement categories.
Traditionally, 3GPP in-band radio requirements are defined in relation to a carrier, even though in some cases a simplistic approach is used for some multi-carrier requirements. Introducing MSR would require frequency block considerations since a licensed frequency block can be used for various technologies with different number of carriers and bandwidths.
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Figure 2 Carrier based and frequency block based requirement.
Figure 2 gives an example for transmitter unwanted emissions but an equivalent approach can be adopted for receiver requirements such as blocking. It should be noted that current regulatory requirements in some regions are based on a frequency block edge approach e.g. FCC in the US and WAPECS in Europe. 
Adopting the concept of requirements defined and related to the frequency block edge both for transmitter and receiver seems to be a prerequisite to allow for MSR with generic requirements. The level of requirements should be chosen carefully to maintain the performance of the technologies sharing the same frequency spectrum and radio resources.

Since the scenarios would be band dependent, it is proposed to focus the work for FDD on band 1 and band 7 covering UTRA/E-UTRA scenarios.  To handle GSM/UTRA/E-UTRA scenarios, it is proposed to initiate the work on band 5 and band 8.
5 Proposed work item schedule
Due to stringent time plan and the needed cooperation with GERAN, we would propose the following rough time plan for MSR specification:

[image: image3.emf]RAN4# 49 RAN4# 49bis RAN4# 50 RAN4# 50bis RAN4# 51 RAN4# 51bis RAN4# 52 RAN4# 52bis RAN4# 53

Transmitter characteristics

Base station output power

Output power dynamics

TPs and CRs for core specs

Transmit ON/OFF power

Transmitted signal quality

Operating band unwanted emissions

Transmitter spurious emissions

Transmitter intermodulation

Receiver characteristics

Reference sensitivity level

Dynamic range

In-band selectivity and blocking

Out-of-band locking

Receiver spurious emissions

Receiver intermodulation

 

Figure 3 Proposed time plan (Green: completion of TR, Blue: Completion of TPs and CRs towards core spec).

As soon as some requirements become stable, the work towards conformance testing specification should be initiated to ensure completion as defined in the WID. Due to the involvement of GERAN, with RAN having primary responsibility for the work item, the work will need coordination with GERAN. Means for co-ordination can be through exchange of Liaison statements or by setting up common ad-hoc meetings.
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� In this context “Out-of-band” refers to freqency ranges outside the transmitter or recevier operating bands.
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