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1 Introduction

The current MSR Capability Sets (CS) were defined in release 9, [1] and until now, the capability sets have not been modified. Given the evolution of the specifications and changes in the market situation, a review and possible update of capability sets is necessary. In the same context, the status of triple RAT configurations and SR GSM, as well as possibility of reducing number of tests should be discussed within RAN4.

In this contribution we discuss possible additional new CS and compare different options.
2 Discussion

The current set of CS in TS 37.141 v12.2.0 was defined in version 9.0.0. The cases we discuss are marked yellow in the table below.
	Capability Set supported by the BS
	CS1
	CS2
	CS3
	CS4
	CS5
	CS6

	Supported RATs
	UTRA

(MC)
	E-UTRA

(MC)
	UTRA, 
E-UTRA
	GSM, UTRA
	GSM, E-UTRA


	GSM, UTRA, E-UTRA

	Supported configurations
	SR UTRA (SC, MC)


	SR 
E-UTRA (SC, MC)
	MR UTRA + E-UTRA

SR UTRA (SC, MC)

SR E-UTRA (SC, MC)
	MR GSM + UTRA

SR GSM (MCBTS)
SR UTRA (SC, MC)
	MR GSM + E-UTRA

SR GSM (MCBTS)
SR E-UTRA (SC, MC)
	MR GSM + UTRA + 
E-UTRA
MR GSM + UTRA

MR GSM + E-UTRA

MR UTRA + E-UTRA

SR GSM (MCBTS)
SR UTRA (SC, MC)

SR E-UTRA (SC, MC)

	Applicable BC
	BC1, BC2 or BC3
	BC1, BC2 or BC3
	BC1, BC2 or BC3
	BC2
	BC2
	BC2

	NOTE: 
MC denotes multi-carrier in single RAT;
SC denotes single carrier:
MR denotes multi-RAT;
SR denotes single-RAT



Table 1: Capability sets from TS 37.141 (table 4.7.1-1 in v12.2.0)
As the migration towards UTRA and E-UTRA in traditional GSM bands (Band Category 2, BC2) is accelerating, the deployment of single RAT GSM is decreasing. As the need for multi-RAT  migration configurations such as (GSM+UTRA), (GSM + E-UTRA) and (UTRA+ E-UTRA) is increasing, introducing new optimized capability sets is justified to ensure that unnecessary aspects are removed and proper requirements are captured i.e. for the cases where no GSM SR is included in the new capability sets.
Finally a new set of CS is an opportunity to seek solutions to avoid unnecessary tests considering the performance and integrity of the specifications e.g. option 2, where some or even each combination might have its own declarations and some tests might be performed only once and not multiple times etc.

Considering the new capability sets only supporting multi-RAT operation with GSM, there are at least three different options to do this:
Option 1: 
Add 3 new CS (based on CS 4-5-6) where the SR GSM is excluded.  

Option 2: 
Add a single new "super" CS, covering GSM+UTRA, UTRA+E-UTRA and GSM+E-UTRA and MR GSM + UTRA + E-UTRA, where each combination can be individually declared. Note this will not be identical to CS6 without SR GSM. 
Option 3: 
Add 2 new CS similar to CS 4 and CS 5, but without SR GSM.

Each option has some pros and cons which are outlined in subsequent sections. 
2.1 Add 3 new CS (based on CS 4-5-6) 
The first option would be to simply remove SR GSM and define 3 new CS based on CS 4, 5 and 6, but without SR GSM and 3 RAT simultaneously.
	Capability Set supported by the BS
	CS1
	CS2
	CS3
	CS4
	CS5
	CS6
	CS7
	CS8
	CS9

	Supported RATs
	UTRA

(MC)
	E-UTRA

(MC)
	UTRA, 
E-UTRA
	GSM, UTRA
	GSM, E-UTRA


	GSM, UTRA, E-UTRA
	GSM, UTRA
	GSM, E-UTRA


	GSM, UTRA, E-UTRA

	Supported configurations
	SR UTRA (SC, MC)


	SR 
E-UTRA (SC, MC)
	MR UTRA + E-UTRA

SR UTRA (SC, MC)

SR
 E-UTRA (SC, MC)
	MR GSM + UTRA

SR GSM (MCBTS)
SR UTRA (SC, MC)
	MR GSM + E-UTRA

SR GSM (MCBTS)
SR 
E-UTRA (SC, MC)
	MR GSM + UTRA + 
E-UTRA
MR GSM + UTRA

MR GSM + E-UTRA

MR UTRA + E-UTRA

SR GSM (MCBTS)
SR UTRA (SC, MC)

SR E-UTRA (SC, MC)
	MR GSM + UTRA

SR UTRA (SC, MC)
	MR GSM + E-UTRA

SR 
E-UTRA (SC, MC)
	MR GSM + UTRA + 
E-UTRA

MR GSM + UTRA

MR GSM + E-UTRA

MR UTRA + E-UTRA

SR UTRA (SC, MC)

SR E-UTRA (SC, MC)

	Applicable BC
	BC1, BC2 or BC3
	BC1, BC2 or BC3
	BC1, BC2 or BC3
	BC2
	BC2
	BC2
	BC2
	BC2
	BC2



Option 1: Add 3 new CS (based on CS 4-5-6)
This has the advantage of being the option which the simplest development from a specification point of view. The new CS, here marked CS7, CS8 and CS9 could simply be developed in an updated TS 37.141 as a copy of Table 5.1-1, the test configurations for capability sets for Multi-RAT capable BS, but with the SR GSM tests removed. However it would be slightly more difficult in this option to reduce the number of tests, but RAN4 can make an attempt to investigate if some tests might be performed only once and not multiple times etc.

Beside the limitation in possible test reduction, a minor disadvantage is that we get many more CS to declare conformance to.

2.2 
Add one new CS covering GSM+UTRA, GSM+E-UTRA and UTRA+E-UTRA
The second option would be to develop a single new capability set, called CS 7, as described in the table below, which would correspond to adding a new "super" CS, covering GSM+UTRA+E-UTRA, GSM+UTRA, UTRA+E-UTRA and GSM+E-UTRA, where each combination can be individually declared. 

	Capability Set supported by the BS
	CS1
	CS2
	CS3
	CS4
	CS5
	CS6
	CS7*

	Supported RATs
	UTRA

(MC)
	E-UTRA

(MC)
	UTRA, 
E-UTRA
	GSM, UTRA
	GSM, E-UTRA


	GSM, UTRA, E-UTRA
	GSM, UTRA, E-UTRA

	Supported configurations
	SR UTRA (SC, MC)


	SR 
E-UTRA (SC, MC)
	MR UTRA + E-UTRA

SR UTRA (SC, MC)

SR E-UTRA (SC, MC)
	MR GSM + UTRA

SR GSM (MCBTS)
SR UTRA (SC, MC)
	MR GSM + E-UTRA

SR GSM (MCBTS)
SR E-UTRA (SC, MC)
	MR GSM + UTRA + 
E-UTRA
MR GSM + UTRA

MR GSM + E-UTRA

MR UTRA + E-UTRA

SR GSM (MCBTS)
SR UTRA (SC, MC)

SR E-UTRA (SC, MC)
	MR GSM + UTRA + 

E-UTRA
MR GSM + UTRA

MR GSM + E-UTRA

MR UTRA + E-UTRA

SR UTRA (SC, MC)

SR E-UTRA (SC, MC)

	Applicable BC
	BC1, BC2 or BC3
	BC1, BC2 or BC3
	BC1, BC2 or BC3
	BC2
	BC2
	BC2
	BC2

	NOTE: 
MC denotes multi-carrier in single RAT;
SC denotes single carrier:
MR denotes multi-RAT;
SR denotes single-RAT
* The manufacturer may declare which configurations of CS7 are supported by the BS
	


Option 2: Add one new CS covering GSM+UTRA+E-UTRA, GSM+UTRA, GSM+E-UTRA and UTRA+E-UTRA

This second option has the advantage of allowing solutions avoiding unnecessary tests. Some or even each combination of RATs might have its own declarations and some tests might be performed only once and not multiple times etc. The manufacturer could also declare which configurations of CS7 are supported by the BS.
One example of a combination with its own declaration would be that MR (UTRA+E-UTRA) can be declared with larger maximum RFBW compared to multi-RAT configurations with GSM. Another advantage would be that we avoid a proliferation of new CS which we have to declare conformance to.
An example of tests which can be performed only once instead of once per declared CS would be the testing of the single RAT requirements, such as reference sensitivity.
The status of the triple RAT MR GSM + UTRA + E-UTRA merit more discussion. This is not a common combination, thus possibly the new CS:s should avoid such a combination. This could possibly also be solved by not declaring all possible combinations.
2.3 Add 2 new CS similar to CS 4 and CS 5

The third option would be to add 2 new CS similar to CS 4 and CS 5, but without SR GSM. 
	Capability Set supported by the BS
	CS1
	CS2
	CS3
	CS4
	CS5
	CS6
	CS7
	CS8

	Supported RATs
	UTRA

(MC)
	E-UTRA

(MC)
	UTRA, 
E-UTRA
	GSM, UTRA
	GSM, E-UTRA


	GSM, UTRA, E-UTRA
	GSM, UTRA
	GSM, E-UTRA



	Supported configurations
	SR UTRA (SC, MC)


	SR 
E-UTRA (SC, MC)
	MR UTRA + E-UTRA

SR UTRA (SC, MC)

SR
 E-UTRA (SC, MC)
	MR GSM + UTRA

SR GSM (MCBTS)
SR UTRA (SC, MC)
	MR GSM + E-UTRA

SR GSM (MCBTS)
SR 
E-UTRA (SC, MC)
	MR GSM + UTRA + 
E-UTRA
MR GSM + UTRA

MR GSM + E-UTRA

MR UTRA + E-UTRA

SR GSM (MCBTS)
SR UTRA (SC, MC)

SR E-UTRA (SC, MC)
	MR GSM + UTRA

SR UTRA (SC, MC)
	MR GSM + E-UTRA

SR 
E-UTRA (SC, MC)

	Applicable BC
	BC1, BC2 or BC3
	BC1, BC2 or BC3
	BC1, BC2 or BC3
	BC2
	BC2
	BC2
	BC2
	BC2

	NOTE: 
MC denotes multi-carrier in single RAT;
SC denotes single carrier:
MR denotes multi-RAT;
SR denotes single-RAT



Option 3: Add 2 new CS similar to CS 4 and CS 5

The third option focus on the important dual RAT configurations while the triple RAT configuration is not further developed.
However, similar to option 1, it would be slightly more difficult in this option to reduce the number of tests, but RAN4 can make an attempt to investigate if some tests might be performed only once and not multiple times etc.

As all options have benefits and drawbacks, our preference would be to go for second option partly due to its simplicity where only a single capability set is added to specification and partly because of  the benefit that a possible reduction in tests can be reached assuming that various combination could get different declarations e.g. maximum RFBW.

4 Conclusion
In this paper, we discuss the need to introduce new capability sets, excluding SR GSM, where possible simplifications of test scope can be done. Three options were presented where our preference would be to adopt the second option i.e. introduce a single capability set for BC2 where multi RAT combinations are accommodated with GSM operation.
If RAN4 agrees to this proposal, interested companies will provide necessary CRs within coming RAN4 meetings in order to complete the work within Rel’12 timeframe.
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