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Introduction

At the last RAN4 meeting (#38), [1] was submitted, describing the necessity for requirements for high-speed train environment.
It was commented that these requirements may be optional, since it is a rare situation.

The goal of this paper is to discuss and suggest how these requirements shall be applicable. 
Discussion

In the current specification, the section 8 defined some minimum requirements that shall be fulfilled independently of the environment where the base station will be deployed. In other words, a compliant base station fulfils all requirements with a single software (the software in the modem cannot be manually selected according to the ongoing test).
From [1], two additional requirements are proposed. In case these new requirements are “optional”, the requirements applicable to a “base station supporting high-speed train environment” shall be defined. 
It has to be noted that up to now, there is no “optional” requirement in Section 8 of 25.104: requirements added at each release are to be met in addition to the existing ones.
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Figure 1: Current requirements in section 8 of 25.104 Rel-6 + additional requirements for high-speed train
Several options for the introduction of the new requirements for high-speed train environment are proposed below.

Option 0

The new requirements for high-speed train environment are not optional. 
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Figure 2: Option 0 – not optional
The requirements for the high speed train environment are defined to be compatible with the ‘one fits all’ approach currently used in Section 8 of TS 25.104. There is no need to define which requirements a “base station supporting high-speed train environment” shall meet.
Option 1

The new requirements for high-speed train environment are optional: only a “base station supporting high-speed train environment” shall support all the current existing requirements + additional ones which are specific to high-speed train environment.
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Figure 3: Option 1 - optional
Even if option 1 seems straightforward, it may be questioned if it is really needed to change the current approach used in the Section 8 of the TS25.104. In that option, a “base station supporting high-speed train environment” will fulfil all requirements… as proposed in option 0.
Option 2

A “base station supporting high-speed train environment” shall support a subset of the current existing requirements + additional ones which are specific to high-speed train environment. The subset could contain for instance only the current requirements defined for medium/high speed.
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Figure 4: Option 2 (for illustration only) 
Option 2 will be technically more correct than option 1 and would allow optimizing a given implementation to support high-speed train environment.
Option 3
A “base station supporting high-speed train environment” shall support a new set of requirements derived from the existing requirements + additional ones which are specific to high-speed train environment.
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Figure 5: Option 3
Option 3 will probably allow defining the optimum requirements to fit with the high speed train environment. However, it requires a significant amount of work to define the new set of requirements.

Impact of options 0~3 on requirements for high-speed train environment.
In sections 6 or 7 of TS25.104, some requirements are defined as optional (for instance, spurious level requirement for co-located base station). These optional requirements are directly linked with some Node-B modules (i.e. RF filters, duplexers). In that case, the Node-B is declared to be compliant or not to the optional requirements, depending on the type of hardware module the Node-B is equipped with.
The requirements in section 8 are mainly related to the digital processing functions (modem). These functions are implemented by a combination of hardware and software. It is likely that the hardware platform will not be changed to cope with the new requirements. However, a SW upgrade may be necessary.
With that assumption, there is no reason that the requirements for Option 0 or Option 1 are different.
For option 2 or option 3, since all the current requirements do not have to be met, the additional requirements for high-speed train environment can be more stringent: option 2 & 3 give the opportunity to design a software load for the modem fully optimized for this environment. However, it should be noted that a base station with a software version which cope with high-speed train environment may have lower performances for some test cases, compared to a current base station.
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Conclusion

This contribution investigates how some requirements for high-speed train can be added to section 8. 
Having these requirements optional is a significant change in the current way the minimum requirements are defined in section 8.

Moreover, it either brings no value compared to mandatory requirements (option1 vs. option 0) or requires a significant amount of work and makes the base station ‘high-speed train environment’ specific (option 2 and 3).

Hence, it is proposed to keep the approach used up to now for section 8: a base station will have to meet these new requirements in addition to the existing ones. This assumption has to be taken into account while defining the new requirements for high-speed train.
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