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Abstract: It is suggested to add a new KPI table for section 5.8.

Discussion:

In SA1 93e meeting, the following requirement has been suggested to move into section 5.8.5:

The 5G system shall be able to support up to 500 communication links between the Smart Distribution Transformer Terminal and energy end equipments with the communication distance from 100m to 500m in one distribution transformer area.

But after further study on TS22.261 and TS22.104 again, it has been found that following related KPI performance table can’t cover the KPI requirements in section 5.8:

TS22.261 Table 7.7-1: Key Performance for UE to network relaying

	Scenario
	Max. data rate (DL)
	Max. data rate (UL)
	End-to-end latency

(note 7)
	Area traffic capacity

(DL)
	Area traffic capacity

(UL)
	Area user density 
	Area
	Range of a single hop

(note 8)
	Estimated number of hops 

	Smart Metering

(note 3)
	100 bytes / 15 mins
	100 bytes / 15 mins
	10 s
	200 x 100 bytes / 15 mins /hectare
	200 x 100 bytes / 15 mins /hectare
	200 devices /hectare
	100 m x 100 m
	> 100 m indoor / deep indoor
	2 to 5


It is suggested to add a new KPI table in section 5.8.6 as following:

Table 5.8.6-1: Key Performance for Smart Distribution Transformer Terminal

	Average. data rate (UL)

(note1)
	End-to-end latency

(note2)
	Area user density 
	Range



	>2Mbps
	10ms, 100ms, 3s
	500 devices /distribution area
	100 m ~500m, outdoor, indoor / deep indoor

	Note1: it is the smart metering application data rate between the smart Distribution Transformer Terminal and energy end equipment. Once there are multiple smart grid applications, it is required more data rate.
Note2: It depends on different applications supported by the Smart Distribution Transformer Terminal. The less the latency is, the more application can be supported.


Proposal:
---------- Begin 1st change ----------
5.8.1
Description

The Smart Distribution Transformer Terminal is usually deployed in the distribution transformer area. It could support multiple energy applications simultaneously. Multiple kinds of energy data is collected firstly by the terminal and then delivered to related energy application platform. Some kind of data could be analysed, or even the terminal itself can make decision to perform real-time action. Figure 5.8.1-1 illustrates a work flow example of Smart Distribution Transformer Terminal.
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Figure 5.8.1-1 Example of Smart Distribution Transformer Terminal work flow

With the assistance of 5G system, it could reports massive energy data separately to multiple energy application platforms according to their requirements. And data from energy application platforms could also be sent to terminal through 5G network, no matter it is business data or management data. Typical interactive data includes fault / alarming events, switch state variation, device abnormal changes, remote control operation, electrical analog data, meter reading data, topology relationship, decision-making information, edge computing conclusion, equipment OA&M data, remote upgrading, scheduled communication, etc. Some of this data is event triggered and requires a high priority for real-time communication while others may need a regular latency but broad bandwidth channel to fit their demands. 
The energy application platform could be connection management platform (a.k.a. IoT platform), master station of distribution automation system and master station of electric energy data acquire system. In the future, there might be more platforms that need to transfer data through the 5G network. 
In general, the connections between the Smart Distribution Transformer Terminal and application platform are provided by 5G system, while the connections between energy end equipment and Smart Distribution Transformer Terminal may be provided by 5G system either. When they are 5G connections, about 300 ~ 500 energy end equipment are connected to a Smart Distribution Transformer Terminal. The average application layer packet data rate for one kind of smart grid application between the Smart Distribution Transformer Terminal and energy end equipment is more than 2 Mbit/s in uplink e.g. smart metering, while the communication range is from 100 m to 500 m. In some cases, the data delivered to the Smart Distribution Transformer Terminal can be locally processed by the Terminal directly to improve working efficiency with the authorization of application platform.These energy applications and different data flows in one application require different communication services and different safety & isolation protection according to the Industry regulation. So, the Smart Distribution Transformer Terminal is required to isolate these energy data according to different application demands. 
---------- End of 1st change ----------
---------- Begin 2nd change ----------
5.8.6
Potential New Requirements needed to support the use case

[PR 5.8.6 - 1] The 5G system shall be able to provide required communication service according to KPI given in table 5.8.6-1.
Table 5.8.6-1: Key Performance for Smart Distribution Transformer Terminal

	Average. data rate (UL)

(note 1)
	End-to-end latency

(note 2)
	Area user density 
	Range



	>2 Mbit/s
	10 ms, 100 ms, 3 s
	500 devices /distribution area (note 3)
	100 m ~ 500 m, outdoor, indoor / deep indoor

	NOTE 1:
It is the smart metering application data rate between the Smart Distribution Transformer Terminal and energy end equipment. Once there are multiple smart grid applications, it is required more data rate.
NOTE 2:
It depends on different applications supported by the Smart Distribution Transformer Terminal. The less the latency is, the more applications can be supported.
NOTE 3:
The distribution area can be calculated as 3.14*Range2. It is in general 0.031km2~0.785km2.  




---------- End of 2nd change ----------
