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1  Introduction

In RAN4#66 meeting, three candidate solutions on how to restructure the 25-, 36- and 37- series BS RF specifications have been proposed in [1], [2]. 
In this contribution, we first discussed the Alternative 2 and Alternative 3 solution in [2]. Then we proposed another alternative, explained its pros and cons for this new alternative and provided the TPs in clause 8 of TR 37.810 in [2]. 
2 Discussions
In the clause 8 of [2], Alternative 2 is provided as a potential solution to restructure the existing 25-, 36- and 37- series BS RF specifications. Essentially, Alternative 2 is to create a single new BS RF specification, e.g. TS 37.1xx. For Alternative 3, it is similar to Alternative 2, with the main difference in which separate RF and performance specification are formulated. 

However, how to handle the TS 37.104 is not explicitly mentioned in the subclause 8.2 and 8.3 in [2]. Therefore, we propose some additional TPs to subclause 8.2 to clarify the handling of TS 37.104. This is important because within the scope of the SI in [3], the 25-, 36- and 37- series BS RF specifications should be studied and analysed. The proposed TPs are provided in Annex 1. Note that similar proposed changes to the subclause 8.3 for Alternative 3 will be needed. Due to lack of editable drawings in Figure 8.3-1, we did not provide the TPs for Alternative 3. 
Note that clause 8 provides only high level concepts of BS RF specification migration. Details on how to migrate/restructure each requirement in existing 25-, 36- and 37- series BS RF specifications into new specification(s) should be further studied and captured in separate clause in [2]. 
2.1 Alternative 4
In addition, we proposed another alternative to the alternatives in [2], i.e. Alternative 4. In Alternative 4, two new BS specifications will be created; one for RF core requirements, capturing/including all the general, regulatory and regional requirements. The other new specification is for performance (Demod) requirements. This is illustrated in Figure 1. 
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Figure 1: Simplified Views of Alternative 4
In Figure 1, 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 25.104 and TS 36.104 are single-RAT requirements. The performance requirements are related to the BS demod performance requirements in clause 8 (including some annexes) in 25- , 36- and 37- series BS RF specifications. The BS demod performance requirements in TS 37.104 are basically referenced directly back to the single-RAT specifications. Hence, the [Reference] in Figure 1 shows such design principle. However, [Reference] in general means that specific requirements will be referenced to other specifications. 
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.
For the pros and cons of Alternative 4, we provide them in the form of TPs in Annex 2. 

2.2 Specification Migration Principles
So far, the SI in [3] has progressed by directly providing new alternatives in [2], without considering some high level design principles on how the new BS specification(s) should aim to provide better solution than existing BS specifications. We think that these principles are important to help progress the work further and also help to choose the right solution, avoiding any future bottleneck. Some proposals on these principles are outlined below (taking Alternative 4 as example):
Migration Principle 1: A requirement could be referenced back to legacy specification, if it is not likely to change over time. 
This principle is important because a lot of existing issues are related to the situation whereby a lot of cross-referencing among BS requirements across many specifications. This complicates the specification maintenance. 
Migration Principle 2: Legacy specifications should be maintained during the transition period, beyond which the legacy specifications could then be frozen.  
By following this principle, we can see from Alternative 4 that there is no “shadow” specification, unlike the case of Alternative 2. There has been debate from the email discussion whether this transition period is workable or not. However, our view is rather on whether MCC could allow such transition period and the state of legacy specification after this period.   

Migration Principle 3: New BS RF specification(s) should be backward compatible and future extensible.
The migration principle we follow in Alternative 4 is that BS RF specification will inevitably grow over time. This is evidently shown in 25- , 36- and 37- series BS RF specifications. For example, the AAS BS demod performance could include spatial signal processing; the number of BS antennas will be increased over time, etc. 

3 Conclusions
In this contribution, we provided additional TPs to the Alternative 2 in [2], in order to clarify the principle behind the alternative. Therefore, we proposed that 
Proposal 1: RAN4 to agree on the clarifications provided by the TPs in Annex 1. 
We also propose Alternative 4. We believe that Alternative 4 has more pros than cons compared to existing alternatives in [2]. So, we proposed that 
Proposal 2: RAN4 to agree on the TPs in Annex 2. 
Finally, for the SI, some high level spec. migration principles should be adopted 
Proposal 3: Capture the spec. migration principles in the TR in [2].
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Annex 1: TPs for Alternative 2

TP baseline is TR 37.810 v0.1.0. 

======================= Start of TP =================================================

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. 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)
======================= End of TP =================================================

Annex 2: TPs for Alternative 4

TP baseline is TR 37.810 v0.1.0. 

======================= Start of TP =================================================

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. 

[image: image3]
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 >

======================= End of TP =================================================
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