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Abstract:  this doc proposes updates to Existing features partly or fully covering the use case functionality in Section 5.4.5 for Split control for robotics use case of AMMT.
************************Change Starts************************
…
5.4.5
Existing features partly or fully covering the use case functionality
This use case mainly requires high data rate together with low latency. The high data rate requirements to 5G system are listed in Clause 7.1 and 7.6 of TS22.261 [4]. As in Table 7.1-1 of [4], 300Mbps DL experienced data rate and 50Mbps UL experienced data rate are required in dense urban scenario, and 1Gbps DL experienced data rate and 500Mbps UL experienced data rate are required in indoor hotspot scenario. As in Table 7.6.1-1 of [4], cloud/edge/Split rendering-related data transmission requires up to 0.1Gbps data rate with [5-10]ms latency countrywide.


5.4.6
Potential New Requirements needed to support the use case
If everything is done on the edge part, the robot needs to send 592B sensing data per control cycle (every millisecond) and receive 200B per control cycle from the “remote controller”, which leads to a UL data rate of 4.7Mbps and a DL data rate of 1.6Mbps.  However maximum round-trip latency is limited to 3ms, and the one-way latency for downloading “remote control part” needs to be limited to 1ms. If the splitting strategy is followed, downloading the “remote control part” from the cloud/edge control server requires downloading a 40kB data burst per control cycle (every millisecond) as more information is needed to ensure the local controller can take over in case of unexpected latencies, which leads to a user experienced DL data rate of 320Mbps. In that case, a maximum round-trip latency of 25ms can be tolerated between each control cycle, and the one-way latency for downloading “remote control part” can be relaxed to 12ms.
This implies a trade-off between DL data rate and latency: Compared with the full control at edge, the split control mode requires a higher user experienced DL data rate, but relaxes the stringent latency requirement. Different from the traditional URLLC services requiring continuous coverage of 5G network which can only be provided with FR1 spectrum, for a 5G operator with FR2 spectrum, the split control for robotics can be offloaded to the 5G mmWave network with non-continuous coverage.

5.4.6.1
Potential KPI Requirements

The potential KPI requirements needed to support the use case include:

[P.R.5.4-001] The 5G system shall support “Remote control part” downloading for split control for robotics with a maximum latency as given in Table 5.4.6.1-1 (corresponding size of “Remote control part” is also listed in the table).
[P.R.5.4-002] The 5G system shall support “Remote control part” downloading for split control for robotics with a user experienced DL data rate as given in Table 5.4.6.1-1 (corresponding size of “Remote control part” is also listed in the table).
[P.R.5.4-003] The 5G system shall support “Remote control part” downloading for split control for robotics with communication service availability not lower than 99.999 %.
Table 5.4.6.1-1: Data rate and latency requirements for robotic control
	Control mode
	User experienced UL data rate for sensing data uploading
	Size of “Remote control part” : maximum
	User experienced DL data rate for “Remote control part” downloading
	Latency for “Remote control part” downloading: maximum

	Full control at edge
	4.7Mbps
	200Bytes
	1.6Mbps
	1ms

	Split control
	4.7Mbps
	40kBytes
	320Mbps
	12ms
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