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1 Introduction
In RAN#60, a new WID on “New BS specification re-structuring” [1] was approved. The possible alternative for re-structuring and merging specifications was extensively discussed during the SI phase and the outcome was that the alternative 3a should be the structure to further develop during the WI. The general principles for merging the specifications and a proposed high level structure for the new specification are further elaborated in [2] and [3].

In this paper, we exemplify a few simple requirements based on the proposed high level structure to visualize the simplicity as well as robustness of the proposed structure. For one requirement, two alternatives are also given for how to migrate.
2 Discussion 
As discussed in [2] and [3], by using the concept of requirement profiles in the new specification, it is possible to construct  applicability tables where each column would correspond to a requirement profile (RPx) mapping exactly to requirements which correspond to certain a specification and BS type. 
Here an example for Band Category 1 (applicable for UTRA and E-UTRA) is taken, looking at one example transmitter core requirement (BS output power) and one example receiver core requirement (reference sensitivity). The example structure in the attached annexes includes the BC1 applicability table for the corresponding requirement profiles with the entries filled in for the two example requirements and also draft migrated text for the two example requirements. As discussed in [2], for BC1, there will be at least 5 different requirements profiles as follows:

· Requirement profile 1 (RP1): Single RAT UTRA according to 25.104 (SR-U)

· Requirement profile 2 (RP2):  Single RAT E-UTRA according to 36.104 (SR-EU)

· Requirement profile 3 (RP3):  Single RAT UTRA according to 37.104 (SMR-U)

· Requirement profile 4 (RP4):  Single RAT E-UTRA according to 37.104 (SMR-EU)

· Requirement profile 5 (RP5):  multi-RAT UTRA/E-UTRA according to 37.104 (SMR-MR)

For the new core specification, similar applicability tables can be constructed for BC2 and BC3 with corresponding requirement profiles. This would capture all parts of the specifications, including all RATs and RAT combinations, multi-band operation, contiguous and non-contiguous operation etc., with the requirement chapters covering all related requirements.

Note that there are 3 different UTRA TDD options where only UTRA TDD 1.28 Mcps option and E-UTRA TDD are included in the MSR specifications. The UTRA TDD requirements are included in the example, but are not referenced from the requirements profiles, since it is a BC1 example.

2.1 Example Tx requirement: BS output power

In the core requirement analysis made in the study item phase [4], tables documenting the status of all requirements were developed, identifying requirements that could be merged (marked “SM” or “SA”) and requirements where there were different single-RAT versions to keep (“DK”) or specific multi-RAT/single-RAT specification text (“DM”). The conclusion for the BS output power (see Table 1 and 2) was that the fundamental minimum requirement for BS power is very similar between specs, but the definitions of the power parameters differ. There are in addition some RAT-specific requirements on certain physical channels and also specific requirements for Home BS that do not apply for BS specified according to the MSR specifications.
If the requirements including their definitions are to remain completely unchanged, it would not be possible to merge the fundamental BS output power requirement in clause 6.2 of the specs into a single universal requirement. The migrated specification would instead contain separate requirements from the UTRA spec (RP1), the E-UTRA spec (RP2), the MSR spec (RP3, RP4 and RP5) and the UTRA TDD spec (RPx for BC3, not yet defined). The requirements would be put in series in separate clauses with no common elements. The attached example 1 in Annex A is based on this assumption.
The alternative is to be more “pragmatic” and instead identify a set of common power definitions and parameters that would work for the BS output power requirements in all specifications and thus be applicable for all requirement profiles. This requires a bit more work, but results in a more unified requirement with considerably less text. The attached example 2 in Annex B is based on this assumption. The RAT specific requirement would in this case still be in separate chapters as shown in Example 1.
Table 1: Analysis of the BS output power requirements (FDD parts from [4])
	Topic
	TS 25.104
	TS 36.104
	TS 37.104
	Notes

	
	Clause
	T
	Clause
	T
	Clause
	T
	

	Base station output power
	6.2
	SM
	6.2
	SM
	6.2
	DM
	Output power definitions in these specs are quite different, but modified generic MSR requirements can also cover single-RAT version

	BS power: Additional requirement (regional)
	-
	
	6.2.2
	SM
	6.2.2
	SM
	Similar text, where the MSR version contains the complete information.

	DL RS power
	-
	-
	6.5.4
	DK
	6.2.3
	RE
	Single-RAT specification texts only.

	Primary CPICH power
	6.4.4
	DK
	-
	-
	6.2.4
	RE
	Single-RAT specification texts only. 

	BS rated output power for Home BS
	6.2.1
	SA
	6.2
	SA
	-
	-
	For MSR, additional BS rated output power for Home BS may need to be added. Applies only for single-RAT.

	Home BS output power for adjacent UTRA channel protection
	6.4.6
	DK
	6.2.3

6.2.4

6.2.5
	DK
	-
	-
	


Table 2: Analysis of the BS output power requirements (TDD parts from [4])
	Topic
	TS 25.104
	TS 36.104
	TS 37.104
	Notes

	
	Clause
	T
	Clause
	T
	Clause
	T
	

	General
	6.1
	SM
	6.1
	SM
	6.1
	SM
	Similar text, where the MSR version contains the complete information.

	Base station output power
	6.2
	SM
	6.2
	SM
	6.2
	DM
	Output power definitions in these specs are quite different, but modified generic MSR requirements can also cover single-RAT version

	BS power: Additional requirement (regional)
	-
	
	6.2.2
	SM
	6.2.2
	SM
	Similar text, where the MSR version contains the complete information.

	Home BS rated output power
	6.2
	
	6.2
	
	
	
	TDD Home eNB requirement has not been added to MSR spec. 

	Home BS output power for adjacent/co-channel protection
	-
	-
	6.2.4/5
	DK
	
	-
	E-UTRA specific text/requirement has to be kept.


The BS output power in Example 1 is organized as follows:

· 
Since the fundamental BS output power requirement is not merged, there are separate clauses for MSR, E-UTRA, UTRA FDD and UTRA TDD (6.2.1 to 6.2.4). The E-UTRA and UTRA FDD clauses also contain the single-RAT specific Home BS requirements for adjacent and co-channel power.
· 
The RAT specific requirements on specific common physical channels are put in 6.2.5 to 6.2.7.

The BS output power in Example 2 is derived and organized as follows:
· The common BS power requirements are merged into clauses 6.2.1 and 6.2.2. There are three essential parameters needed for the minimum requirement: one measured maximum power level, one rated (declared) power level and one configured power level (targeting the rated level). For all BS types, these are defined per carrier. They are introduced through the definitions of maximum carrier output power, rated carrier output power and configured carrier power. The mapping of these new definitions to the corresponding definitions in the legacy specifications are shown in Table 3. Note that there are a number of additional definitions in the legacy specifications, which are omitted here since they are not used anywhere in the requirements.
· The other essential element is the BS class power limits. The limits are merged into two common tables in 6.2.1. Since UTRA TDD specifications do not set power limits, except for Home BS, it UTRA TDD gets a separate table. Notes are also needed to qualify that Home BS requirements do not apply for the SMR requirement profiles.
· The additional regional E-UTRA requirement is in a separate clause 6.2.3.
· The RAT specific requirements on specific common physical channels are put in 6.2.4 to 6.2.6.
· The single-RAT specific Home BS requirements for adjacent and co-channel power are in 6.2.7 and 6.2.8.

Table 3: Mapping from output power terminology in the legacy specifications to new terminology 

	New term used 
in Example 2
	Legacy term used 
 in TS 25.104
	Legacy term used 
 in TS 25.105
	Legacy term used 
 in TS 36.104
	Legacy term used 
 in TS 37.104

	maximum carrier output power
	maximum output power
	maximum output power
	maximum output power
	maximum carrier output power

	rated carrier output power
	rated output power
	rated output power
	rated output power
	rated carrier output power

	configured carrier power
	rated output power (*)
	rated output power (*)
	rated output power (*)
	configured carrier power

	NOTE (*):
For TS 25.104, TS 25.105 and TS 36.104, the specifications do not distinguish between the rated output power declared by the manufacturer and the target maximum power that the BS is configured  to transmit.


2.2 Example Rx requirement: Reference sensitivity

In the core requirement analysis made in the study item phase [4], the conclusion for the Reference sensitivity level (see Table 4 and 5) was that the requirements are purely RAT specific and there is no synergy (all are marked “DK”). There will thus be separate clauses needed for each RAT.

The Reference sensitivity level in both Example 1 and 2 is organized as follows:

· There are separate clauses under 7.2 for E-UTRA, UTRA FDD, UTRA TDD and also GSM/EDGE (7.2.1 to 7.2.4).
Table 4: Analysis of the reference sensitivity requirements (FDD parts from [4])
	Topic
	TS 25.104
	TS 36.104
	TS 37.104
	Notes

	
	Clause
	T
	Clause
	T
	Clause
	T
	

	Reference sensitivity level
	7.2
	DK
	7.2
	DK
	7.2
	RE
	RAT-specific requirement, MSR spec referring to UTRA/E-UTRA specs, and to UTRA TDD and GSM/EDGE.


Table 5: Analysis of the reference sensitivity requirements (TDD parts from [4])
	Topic
	TS 25.105
	TS 36.104
	TS 37.104
	Notes

	
	Clause
	T
	Clause
	T
	Clause
	T
	

	Reference sensitivity level
	7.2
	DK
	7.2
	DK
	7.2
	RE
	RAT-specific requirement, MSR specs referring to UTRA/E-UTRA specs, and to UTRA TDD and GSM/EDGE. 25.105 also covers 3.84 and 7.68 Mcps.


3 Conclusion
In this paper, based on the proposed high level principles for re-structuring and the proposed high level structure for the new specification, examples of the structure including handling of two requirements (output power and reference sensitivity) is presented. The intention with the examples given is to visualize the proposed structure based on the “requirement profile” concept in conjunction with an applicability table. 
For the BS output power requirement, the difference between merging and not merging the fundamental requirement is illustrated with separate examples. Exploiting the synergies to merge the requirement requires a larger effort, but results in a more compact and clear requirement. There are still more synergies between existing specifications to create even more compact new specifications without violating requirements or levels.
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Annex A: Example 1 of a new structure (attached)
This example is based on the assumption that for the BS output power, requirements are not sufficiently aligned between RATs and cannot be merged.
Annex B: Example 2 of a new structure (attached)
This example is based on the assumption that for the BS output power, requirements are sufficiently aligned between RATs and can  merged, as concluded in the study phase.
