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1 Background 
With almost all requirements in place in the MSR work item TR, it is time to start considering specification text. This contribution discusses options for the TS structure. Three options are considered to use as a basis for the TS skeleton.

An example TS text based on one of the options, including four example MSR requirements is also attached.
2 Discussion 
2.1 Different types of MSR requirements
The requirements developed for MSR and documented in the Work Item TR [1] are quite different in nature. There has been an intention to define generic requirements if possible. The resulting requirements for an MSR BS can be divided in four types:

1. Generic MSR requirements: 
For these, a common generic requirement is defined for all RATs in all band categories.
2. Generic, with additional Band Category specific requirement: 
For these, a common generic requirement is defined for all RATs in all band categories. There is additional requirement(s) that apply only in some band category.
3. Generic MSR, with additional single-RAT requirements: 
For these, there is a Generic MSR requirement, but in addition single RAT requirement(s) apply.
4. Single-RAT only requirements: 
For these, no common generic requirement is defined. Existing single-RAT requirement apply for each RAT.
For the discussion in this paper, four example requirements are used, each one belonging to one of the above types:
1. Transmitter spurious emissions 
(Generic MSR requirement)

2. Transmitter Intermodulation 
(Generic MSR, with BC specific requirement)

3. Narrowband blocking 

(Generic MSR, with additional single-RAT requirement)

4. Reference sensitivity

(Single-RAT only requirement)
2.2 Alternative principles to use for the MSR TS structure

One major difference to the legacy specification is that the requirements look different depending on the Band Category and they may be applied differently. The question is to what extent this should be visible in the specification. Three options are discussed here:
Option A. Structure based on Band Category
Since the operating band is a declared parameter for a BS, requirements would only apply related to one Band Category (or possibly more). It could then be convenient to have one main Clause per Band Category in the specification as shown in Figure 1. In the example, BC1 requirements are in Clause 6, BC2 requirements in Clause 7, etc. Tx and Rx requirements would be in separate subclauses under each Band Category and each requirement would be in lower subclauses. Only requirements relevant to a Band Category are included in each clause.
Since a large part of the requirements are common to more than one Band Category and in many cases completely generic, a structure based on Band Category would have most requirements repeated 2-3 times. Repetition of requirements is however not desirable, since it is difficult to maintain.

This could be solved with cross-referencing back the first time a requirement is stated, but would make it difficult to get an overview of what requirements actually apply.

Another drawback is that the commonality of top level structure with previous specifications is lost (Clause 6 for Tx and Clause 7 for Rx.)
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Figure 1: Structure based on Band Category (example)
Option B. Structure based on RF requirements

In this option, the top level clause structure is the same as in existing specs as shown in Figure 2. The subdivision into RF requirements would also be kept in a similar way as in existing specifications. Within each RF requirement however, there is a clear division into Band Categories.

This structure keeps the top level structure, but will also lead to a lot of repetition of requirements. As for Option A, it can be solved by cross-referencing, but then the overview gets lost.

The Work Item TR was drafted according to this principle for many (but not all) requirements and the experience shows that it is not the best way forward.
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Figure 2: Structure based on RF requirements (example)
Option C. Structure based on “toolbox” principle

The structure in Option B can be simplified, since most requirements are anyway applicable to multiple RATs or are even generic to all RATs. Each generic requirement would then be stated only once in its own subclause. Additional or single-RAT requirements could be put in separate subclauses.

The problem with such a “reduced” structure based on RF requirements is that the overview gets lost. This could be solved by adding a new main Clause that defines the “applicability” of each individual requirement, depending on the Band Category. The clause would have a separate subclause for each Band Category, giving a full overview of exactly what requirements that apply and for what RAT they apply. This is illustrated in Figure 3.

The “Applicability” clause could be Clause 5, since there will anyway be no complete clause needed to define the channel arrangements, as this is done in the legacy specifications. Clause 5 would for each Band Category have references to the actual requirements in Clauses 6 and 7. These could be viewed as a “toolbox” and Clause 5 would define what “tools” apply for each Band Category and RAT.

The “toolbox” option would give both a good overview of what requirements that apply using one-to-one references and have a separate clause stating each requirement, without repetition or complex cross-referencing.
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Figure 3: Structure based on “toolbox principle” (example)
2.3 Example based on “toolbox principle”
An example based on Option C (“toolbox principle”) is attached to this contribution. It is based on the four example requirements:
1. Transmitter spurious emissions:

· One generic multi-RAT requirement applies in all Band Categories (subclause 6.6.2 in the example).
2. Transmitter Intermodulation: 

· One generic multi-RAT requirement based on a wideband interferer applies in all Band Categories (subclause 6.7.1 in the example).
· There is also an additional requirement based on a CW interferer that applies only in Band Category 2 (subclause 6.7.2 in the example).
3. Reference sensitivity level: 
· No multi-RAT requirement.

· There are single-RAT requirements for each RAT (subclause 7.2 in the example).
4. Narrowband blocking: 
· One generic multi-RAT requirement applies in all Band Categories (subclause 7.4.2.1 in the example).

· There is also a single-RAT requirement that applies for GSM operation in Band Category 2 (subclause 7.4.2.1 in the example).
In the draft example, the applicability of each requirement is stated for each Band Category in Clause 5, with one separate subclause for each Band Category. The actual requirements are listed in clause 6 and 7 as usual.
Subclause 5.1 defines the applicability in Band Category 1. The Table lists what requirements apply for multi-RAT operation in one column and what applies for E-UTRA FDD and UTRA-FDD single-RAT operation in separate columns. The situation is quite straight forward in BC1, with Reference Sensitivity standing out since only single-RAT requirement are defined in that case, as clarified in Note 1.
Subclause 5.2 defines the applicability in BC2. The table has two columns for multi-RAT operation, one for operation without GSM and one for operation including GSM. The difference compared to the BC1 applicability is that for Transmitter intermodulaiton, an additional requirement applies in BC2. For narrowband blocking, an additional requirement also applies for GSM both in multi-RAT operation and in single-RAT GSM operation.
Subclause 5.3 defines the applicability in Band Category 3, where the situation is similar to BC1. Note that a full set of requirements is not yet defined for BC3.

The actual requirements are defined in Clause 6 and 7. There is no detailed description of the applicability for each individual requirement, since that is defined by Clause 5 in a normative way.
3 Conclusion
As a way forward to drafting the MSR specification TS 37.104, the “toolbox principle” outlined as Option C above looks like the most promising alternative. This is also demonstrated in the attached example. A draft skeleton TS based on this option is proposed in [2].
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