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1. Background and discussion
It has been agreed to add TDD specification 25.105 into the BS specification structure alternatives. This paper presents an update for the different BS specification structure for the SI TR [1]. We have also done some elaboration on the wording which we commented during the AdHoc session but not well captured in the final TP.

It is proposed to approve the text proposal in the attachment. 
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Alternatives for the BS specification structure

The existing structure of the BS specification can be illustrated in a simplified way as in Figure 8-1. The figure shows the core specifications TS 25.104 [2] for UTRA FDD, TS 25.105 for UTRA TDD [10] and TS 36.104 [3] for E-UTRA on the sides, together with the multi-RAT specification TS 37.104 [4] placed in the middle. The conformance test specifications (XX.141) and EMC specifications (XX.113) are not included, but those specifications have the same structural relationship. 
A few “types” of requirements are illustrated in Figure 8-1. The first is an example RF requirement that has different description in the single-RAT specifications than for multi-RAT. The single-RAT requirements are identified as [Single-RAT U_F] for UTRA FDD, [Single-RAT U_T] for UTRA TDD and [Single-RAT E] for E-UTRA, while the corresponding multi-RAT requirement is identified as [Multi-RAT]. Note that the scope of the multi-RAT requirement includes single-RAT operation. The cross-references for multiple requirements are illustrated with a thick arrow.

The second example is a requirement that is described in the single-RAT specifications, while TS 37.104 only has a normative reference to the single-RAT requirements, identified as [Reference U] and [Reference E].

The third example is the performance requirements, which are in clause 8 of all specifications. Here all requirements are pure single-RAT and the complete single-RAT clauses are referenced from TS 37.104.


Figure 8-1 will be used as a baseline to describe the different alternatives for changing the BS specification structure.




[image: image2]
Figure 8-1: Baseline (existing) BS core specification structure (simplified view)

8.1
Alternative 1: Merge into a single specification
The most far-reaching change of the BS specification structure would be to make a complete merge of all requirements into a single specification. The merged specification TS 37.1xx would contain all types of requirements and cover both single-RAT and multi-RAT capable BS for all RATs (excluding GSM single-RAT). 

Such a single spec structure is illustrated in Figure 8.1-1.
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Figure 8.1-1: Alternative 1 for the BS specification structure (simplified view) 

Pros of Alternative 1:

<Bullets to be added here, with reference to the analysis in clauses 9 to 14 >

Cons of Alternative 1:

<Bullets to be added here, with reference to the analysis in clauses 9 to 14 >

8.2
Alternative 2: Single spec with shadow single-RAT specs

In order to keep traceability of legacy single-RAT requirements, there could be reasons to keep the single-RAT specifications, but without normative content. The only thing left in the single-RAT “shadow” specifications would be references to identify where in the merged single/multi-RAT specification that the corresponding requirements are found. In this way the old specifications would remain, but not contain any actual requirements, only references to the new specifications. The “shadow” legacy specifications in the new structure would not require any actual maintenance, since they would not contain any description of or limits for requirements. Any correction or new feature would only need to be done in the new merged specification.

The merged specification TS 37.1xx would contain all types of requirements and cover both single-RAT and multi-RAT capable BS for all RATs (excluding GSM single-RAT) as in TS 37.104. 

Such a structure with “shadow” single-RAT and multi-RAT specs is illustrated in Figure 8.2-1.
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Figure 8.2-1: Alternative 2 for the BS specification structure (simplified view) 

Pros of Alternative 2:

<Bullets to be added here, with reference to the analysis in clauses 9 to 14 >

Cons of Alternative 2:

<Bullets to be added here, with reference to the analysis in clauses 9 to 14 >

8.3
Alternative 3: Separate performance specs and shadow single-RAT specs

When the single RAT requirements are merged together with the existing single/multi-RAT requirements into a unified specification, it could end up being a very large document. In order to keep the size of the document reasonable, the single-RAT performance requirements (chapter 8) could be moved to separate new single-RAT specifications. 

Such a structure with separate single-RAT performance specs is illustrated in Figure 8.3-1. Except for the separate single-RAT performance specifications, the structure is the same as in Alternative 2, containing a new merged specification and “shadow” legacy specifications containing references only. The cross-references for multiple RF requirements are illustrated with a thick arrow and for the performance requirements with a thinner arrow.
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Figure 8.3-1: Alternative 3 for the BS specification structure (simplified view) 

Pros of Alternative 3:

<Bullets to be added here, with reference to the analysis in clauses 9 to 14 >

Cons of Alternative 3:

<Bullets to be added here, with reference to the analysis in clauses 9 to 14 >

8.4
Alternative 4: New BS RF and Performance Specification

In this alternative, two new BS specifications will be created; one for RF core requirements, including all the general, regulatory and regional requirements. The other new specification is for performance (demodulation) requirements. This is illustrated in Figure 8.4-1. 

The RF core requirements include all the requirements in clause 4, 5, 6 and 7 of 25- , 36- and 37- series BS RF specifications. RF core requirements in TS 36.104 and TS 36.104 are single-RAT requirements. The performance requirements are related to the BS demodulation performance requirements in clause 8 (including some annexes) in 25- , 36- and 37- series BS RF specifications. The BS demodulation performance requirements in TS 37.104 are basically referenced back to the single-RAT specifications. In general, certain requirements can be referenced back to other specifications in order to reduce the complexity of new BS RF specifications. However, these requirements should be stable and unlikely to change over time in order to minimise additional maintenance efforts. 

To overcome the issues of legacy BS compliancy, regulatory and regional requirements, a transition period is used to ensure that the existing 25- , 36- and 37- series BS RF specifications are maintained in parallel with the new BS specifications. After the transition period, those legacy specifications can be frozen.
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Figure 8.4-1: Alternative 4 for the BS specification structure (simplified view) 

Pros of Alternative 4:

-
A transition period is given to the legacy specifications (TS 25.104, TS 36.104 and TS 37.104) to ensure any backward compatibility, regulatory and regional requirements, field deployment issues can be resolved on time.

-
Separate RF performance specification and Demodulation performance specification to ensure that the complexity of each specification can be minimised. 

-
New specifications are easier to maintain, backward compatible and future extensible.  

<Bullets to be added here, with reference to the analysis in clauses 9 to 14 >

Cons of Alternative 4:

-
Additional parallel maintenance efforts for both legacy specifications and new specifications during the transition period. 

<Bullets to be added here, with reference to the analysis in clauses 9 to 14 >

9
Managing future RF features in a new structure

<Text to be added: How future RF features can be incorporated across all RATs, with reduced effort and risk of specification conflicts, considering the possible differences in requirements among different RATs>

The topic of how to manage future RF features in a new structure should be studied for the new alternative structures proposed and really boils down to the specifications being “future proof”.

The following are “types” of requirements that need to be managed:

A)
Requirement documented only in RAT-specific single-RAT version(s) (UTRA and/or E-UTRA): It is today updated per RAT (as applicable) for any new feature added. In a new structure, the single-RAT versions will have to be kept since they are different and any new feature would have to be added in the same way as today.

B)
Requirement documented in virtually identical single-RAT version(s) (UTRA and/or E-UTRA) and multi-RAT version: It is today updated per RAT (as applicable) plus multi-RAT, for any new feature added. In a new structure, it would be possible to have only one single, generic version for all RATs, including multi-RAT.  Any new feature would be added only once to the “merged” generic requirement.

C)
Requirement documented in different single-RAT version(s) (UTRA and/or E-UTRA) plus a multi-RAT version (being the strictest): It is today updated per RAT (as applicable) plus multi-RAT, for any new feature added. In a new structure, it would be possible to keep both single-RAT and multi-RAT requirement in the specification.  Any new feature would be added to the generic requirement, and the additional requirement may also need updates for the new feature.

Examples of requirements of the above types are 

-
Type A: Performance (chapter 8) 

-
Type B: Spurious emissions

-
Type C: Spectrum mask/UEM

The types of requirements above can be managed if proper care is taken when merging specifications. The most important conclusion is that a merged Type B generic requirement (if possible) makes new features and feature maintenance much easier. There are however single-RAT requirements and options, where multiple versions will need updates and maintenance, for legacy reasons. It should be noted however for Type A and C, that just by putting the separate single-RAT requirements in the same documents makes inclusion of new features and maintenance easier, since any difference or divergence will stand out. This is the same advantage that was achieved by putting FDD and TDD in the same specification for E-UTRA. However care should be taken on merging of emission requirement between specs. They should not be tightened in the new BS structure if there is no co-existence issue identified by using the original requirements.
10
Conformance declaration

<Text to be added: How to declare conformance for BS in the new specification structure>

11
Compliance for legacy BS
<Text to be added: Feasibility of compliance of selected future RF feature(s) by legacy BS that conforms to specifications of previous releases>

Regarding compliance for legacy BS in a new BS spec structure, it is noted that the requirements as defined to day in TS 37.104 will remain as they are, since they are based on the study done of single-RAT requirements during the MSR work [5]. Both single-RAT and multi-RAT requirements may however have to be kept in a new structure, in order to make it possible to upgrade legacy BS to new releases. It is FFS on which one can be taken as the generic requirement in WI phase.
The legacy requirement should remain for legacy BS, since otherwise legacy BS hardware would need to be upgraded to be compliant to the new requirements in future releases. This would also be the case for software upgrades for a future release, in case the BS hardware is designed based on legacy requirements. By maintaining the legacy requirements in the new BS specification structure (as stated in the SI objective), these problems can be avoided.
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