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	Reason for change:
	Section 6.3 includes requirements on the packet error rate on multicast traffic. 

1.
Regarding table 6.3.1-1:
When a multimedia stream is transmitted in a multicast manner over radio interface and when there are several UEs receiving the same multimedia stream, the requirement on packet error rate (PER) can be interpreted in several ways:
· Alt.1: PER is evaluated per each UE. For each UE receiving the stream, regardless of where the UE is located within the service area, the number of lost packets over all transmitted packets should be less than the specified PER. 
· Alt.2: PER is evaluated per all UEs as a group. For each packet of the stream, the ratio of UEs who failed to receive the packet to the all UEs within the service area should be less than the specified PER. 
· Alt.3: PER is average value for all UEs in the service area. The average values of PERs evaluated for all UEs in the service area  should be less than the specified PER.
Currently, the specification is not clear on which interpretation is correct.

2
On the other hand, table 6.3.1-2 does not include PER requirement.

3.
In Table 6.3.1-1, while it is stated as ‘multicast’ for DL streams, it is not specified whether it is ‘unicast’ or ‘multicast’ for UL streams. If it is unicast, then it is ambiguous whether same PER definition applies for UL and DL 

4.
BTW, PRR (packet reception ratio) used in downstream WGs is calculated by X/Y, where Y is the number of UEs that are located in the baseline distance (a, b) from the transmitter, and X is the number of UEs with successful packet reception among Y.



	
	

	Summary of change:
	It is clarfied that
· PER requirement applies to unicast only.


	
	

	Consequences if not approved:
	Unclear requirement remains in the specification.
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[bookmark: _Toc26360567]6.3	Multicast performance requirements
[bookmark: _Toc26360568]6.3.1	Audio and video production applications

Table 6.3.1-1: Performance requirements for low latency deterministic periodic traffic with multicast service.
	Profile
	# of active UEs
	# of UL streams
	# of DL streams
	UE Speed
	Service Area
	E2E latency (Note 1)
	Transfer interval (Note 1)
	Packet error rate (Note 2, Note 3, Note 5)
	Data rate UL
	Data rate DL

	Integrated audience services
	50000
	-
	30 multicast streams
	5 km/h
	1.5 km x 1.5 km
	7 ms DL
	3 ms
	10-4
	-
	200 kbit/s

	Intercom system
	1000
	240 (Note 4)
	30 multicast streams
	5 km/h
	1.5 km x 1.5 km
	7 ms DL
7 ms UL
	3 ms
	10-4
	100 kbit/s
	100 kbit/s

	NOTE 1: 	Transfer interval refers to periodicity of the packet transfers. It has to be constant during the whole operation. The value given in the table is a typical one, however other transfer intervals are possible as long as the end-to-end latency is ≤ (10 ms – Transfer interval).
NOTE 2: 	Packet error rate is related to a packet size of (Transfer interval × data rate). Packets that do not conform with the end-to-end latency are also accounted as error.
NOTE 3: 	The given requirement for a packet error rate assumes a uniform error distribution. The requirement for packet error rate is stricter if packet errors occur in bursts.
NOTE 4: 	The UL unicast stream originating from a UE may be the source of a DL multicast stream.
NOTE 5: 	Values for packet error rate applies to unicast traffic only.




[bookmark: _Toc26360569]6.3.2	Medical applications
Table 6.3.2‑1: Performance requirements for low latency ultra-reliable imaging/video multicast traffic for medical applications
	Requirement
	Characteristic parameter
	Influence quantity

	
	Communication service availability: target value in %
	Communication service reliability: Mean Time Between Failure
	End-to-end latency: maximum
	Bit rate
	Direction
	Message
Size
[byte]
	Survival time
	UE speed
(km/h)
	# of UEs
connection
	Service Area


	UHD medical video over NPNs
	>99.99999
	>1 day
	<1 ms
	< [50 Gbits/s]
	DL
	~1500 - ~9000 (note 1)
	~8ms
	stationary
	<10
	100 m2

	UHD medical video over PLMNs
	>99.9999
	>1 day
	< 250 ms
	< [2 Gbit/s]
	DL
	~1500 - ~9000 (note 1)
	~16 ms
	stationary
	<10
	400 km

	NOTE 1: 	MTU size of 1500 bytes is not generally suitable to gigabits connections as it induces many interruptions and loads on CPUs. On the other hand, Ethernet jumbo frames of up to 9000 bytes require all equipment on the forwarding path to support that size in order to avoid fragmentation.





