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1. Introduction

The ongoing specification of the RF requirements for multicarrrier and multi-RAT BS [1] encompasses aspects that need to be studied in detail in order to allow the global community of Manufacturers and Operators to fully exploit the advantages provided by these enhancements. 
This document highlights the areas where further investigations are felt as needed by the co-sourcing Companies and suggests an immediate way forward in order to cope with the deadline of the WI.
The target is to ensure a quick and smooth migration from legacy networks to up-to-date networks including MSR BS’s as soon as possible, based on the ground of RF requirements that prevent the legacy networks from experiencing undesirable impairments, like potential capacity and coverage reductions wrt the performance of the legacy networks currently deployed all over the world.  
2. MSR single RAT requirements:
According to the technical discussions that took place in RAN WG4 from the beginning of the activity, it is the understanding that technical constraints apply to simultaneous operation on multiple RATs, while no additional constraints are necessary for the MSR operating as single RAT base station. Hence it is proposed to clarify that MSR single RAT requirements shall be defined according to the current existing specifications:

a. 3GPP TS 45.005 for GERAN (wrt Multicarrier BTS requirements)
b. 3GPP TS 25.104 for UTRAN
c. 3GPP TS 36.104 for E-UTRAN 
3. Capacity, coverage, guard bands evaluations in specific scenarios
In order to avoid any arising risk of the above mentioned undesirable impairments and to assess the consequences of the RF requirements under discussion, it is proposed to carry out performance evaluation in terms of capacity, coverage and guard bands effects due to MSR BS in multi-RAT configuration wrt single RAT BS. 

The scenarios required for investigation are limited to the following ones:

a. GSM/UMTS

@ 900 MHz 
b. GSM/LTE

@ 900 MHz 
c. UMTS/LTE

@ 2500 MHz 
d. GSM/UMTS/LTE
@ 1800 MHz 
e. UMTS/LTE

@ 2100 MHz 
The table below is provided as an example of possible case studies to be defined in RAN WG4 as basis for the required analysis.
Table 1: MSR multi-RAT scenarios for performance evaluation
	Configuration
	GSM
	UMTS
	LTE

	
	Power [W]
	# Carriers
	Power [W]
	# Carriers
	Power [W]
	# Carriers

	Case a)
	
	
	
	
	
	

	a1
	[80]
	[4/5]
	[20]
	[1]
	
	

	a2
	[60]
	[3/5]
	[40]
	[2]
	
	

	Case b)
	
	
	
	
	
	

	b1
	[80]
	[4/5]
	
	
	[TBD]
	[TBD]

	b2
	[60]
	[3/5]
	
	
	[TBD]
	[TBD]

	Case c)
	
	
	
	
	
	

	c1
	
	
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	c2
	
	
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	Case d)
	
	
	
	
	
	

	d1
	[TBD]
	[TBD]
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	d2
	[TBD]
	[TBD]
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	Case e)
	
	
	
	
	
	

	e1
	
	
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	e2
	
	
	[TBD]
	[TBD]
	[TBD]
	[TBD]

	
	
	
	
	
	
	


The performance for the above scenarios shall be compared to the reference single-RAT stand-alone performance, e.g. for scenario a): 100 W / 5 carriers (GSM) + 60 W / 3 carriers (UMTS).
4. Manufacturer output power declaration

In [1], sub-clause 6.2 currently reports an example of a “manufacturer output power declaration” which includes specific values for both power and number of carriers. 
While it is sensible to leave the exact power allocation to each RAT subject to product design and to be declared by the Manufacturer, it is important to specify a set of power classes for a range of  the “maximum total output power”  for the MSR base station, such as:

Table 2: MSR BS power classes
	Power Class
	Output Power Range

	Class 1
	Pmax ≥ P1

	Class 2
	P1>Pmax≥ P2

	…
	…

	Class N
	PN-1 > Pmax≥ PN


The above mentioned power classes are worth being introduced for all three MSR BS Categories (i.e. including both FDD and TDD cases).   
It is suggested to remove any specific value from the Manufacturer declaration table, to make it general as much as possible and to move it in an Normative Annex. A possible template is reported in Table 3. 
Table 3: Template for the manufacturer output power declaration
	Parameter
	Unit

	Maximum total output  power (power class)
	[W] [Class n]

	Maximum supported carrier power difference
	 [dB]

	LTE
	Maximum LTE output power
	[W]

	
	Number of supported carriers / Channel Bandwidth
	N / MHz

	
	
	

	
	Maximum carrier power (for LTE) 
	[TBD]  W

	
	
	

	UMTS
	Maximum UMTS output power
	[TBD]  W

	
	Number of supported carriers
	[TBD]

	
	Maximum carrier power (for UMTS)
	[TBD] W

	GSM
	Maximum GSM output power
	[TBD] W

	
	Number of supported carriers
	[TBD]

	
	Maximum carrier power (for GSM)
	[TBD] W


5. Conclusions

In order to finalize the specification of RF requirements for multi-carrier and multi-RAT BS allowing for a smooth and safe migration from the current legacy networks, the co-sourcing Companies propose the following way forward:

1. to define MSR single RAT requirements according to the current existing specifications for single RATs;

2. to ask RAN WG4 to carry out performance evaluation in a limited number of scenarios, in terms of capacity, coverage and guard bands effects due to MSR BS in multi-RAT configuration with regards to single RAT BS;

3. to specify a limited set of power classes for MSR BS, each one referring to a range for the “maximum total output power”;

4. to define a general template for the manufacturer output power declaration and move it in a Normative Annex in [1]. 
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