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[bookmark: _Ref165266342]Introduction
According to the SID [1] of the I-IOT, one objective is the “Enhancements (e.g. for scheduling) to satisfy QoS for wireless Ethernet when using TSN traffic patterns as specified in TR 22.804 (RAN2/RAN1)”. In this contribution, we discuss the potential specification impacts in order to fulfil the service requirements for the periodic deterministic communication as described in the TR 22.804. As a reference, the detailed service requirements for the periodic deterministic communication is also provided in Annex A.
Discussion
Periodic deterministic communication
According the discussion in the RAN2#103bis meeting, RAN2 agreed that the traffic pattern of the periodic deterministic communication can be provided from the CN to the RAN. The corresponding agreements from the RAN2#103 meeting are also quoted as follows:
Agreements for the SA2 LS reply

From RAN2 perspective: 
1 	We prefer Black Box approach and will indicate this to SA2.
2	Handling of packet arrival jitter will not be considered in performance evaluation without SA2 request. We will expect RAN1 to analyse latency and reliability.
3	SA2 and RAN3 should discuss whether any work is needed for time information delivery to the gNB.

In the following sections, we discuss the service requirements which may potentially impact the RAN2 specification. Here we consider that the service requirements in the TR 22.804 are applicable for both UL and DL.

Transfer interval
According to the TR 22.804, the value range transfer interval is: [0.5ms, 500ms]. According to the TS 38.331, the value range of the periodicity of the UL configured grant type 1 or 2 is: [2 symbols, 5120*14 symbols], and the value range of the periodicity of the DL SPS configuration is: [10ms, 640ms]. Thus only the DL SPS needs to introduce extra values for the periodicity.
Observation 1: The current value range of the periodicity of the UL configured grant type 1 or 2 is sufficient for the “transfer interval” of the cyclic traffic.
Proposal 1: The values of [0.5ms, 1ms, 2ms, 4ms] should be added for the periodicity of the DL SPS configuration.
Furthermore, RAN2 should also discuss whether the periodicity configuration of the DL SPS can be dependent on the numerology (e.g. in symbols as the UL configured grant).
Proposal 2: RAN2 is kindly requested to discuss whether the periodicity configuration of the DL SPS can be dependent on the numerology (e.g. in symbols as the UL configured grant).
According to the “Table 4.3.4.4-2” of the TR 22.804 [2], the periodic traffic does not have the burst data. Then the burst length does not have to be considered for the SPS configuration.
Observation 2: The burst length of the burst data does not need to be considered for the periodic deterministic communication.

Multiple cyclic traffic(s)


Figure 1: Multiple cyclic traffic(s) and SPS
As the UE could work as a switch which could include multiple cyclic traffics for several Ethernet devices and the multiple cyclic traffics could have different transfer intervals, we should consider to support multiple active SPS configurations for multiple cyclic traffics for a UE. According to the current NR specification, the UE can have maximum 1 active DL SPS/ UL configured grant in an active BWP.
Proposal 3: More than one active DL SPS/UL configured grant 1/UL configured grant 2 configurations should be supported in one active BWP.
According to the figure illustrated above, the collision of the cyclic traffic could cause some difficulties on the configuration of the periodicity of the SPS. For example, the periodicity of Traffic 1 is 2ms, and the periodicity of Traffic 2 is 3ms. Then the periodicity of SPS1 could be 6ms, and the periodicity of SPS2 could be 6ms as well. However as the current SPS configuration can only configure one periodicity for a traffic transfer interval, in order to provide the SPS configuration to the UE, the network has to provide two extra SPS configurations for the periodic traffic in the yellow box.
Proposal 4: More flexible configurations on the resource allocation for each period should be supported for the DL SPS and the UL configured grant.
Conclusions
Based on the analysis given above, we have the following Observations and Proposals:
Observation 1: The current value range of the periodicity of the UL configured grant type 1 or 2 is sufficient for the “transfer interval” of the cyclic traffic.
Observation 2: The burst length of the burst data does not need to be considered for the periodic deterministic communication.
Proposal 1: The values of [0.5ms, 1ms, 2ms, 4ms] should be added for the periodicity of the DL SPS configuration.
Proposal 2: RAN2 is kindly requested to discuss whether the periodicity configuration of the DL SPS can be dependent on the numerology (e.g. in symbols as the UL configured grant).
Proposal 3: More than one active DL SPS/UL configured grant 1/UL configured grant 2 configurations should be supported in one active BWP.
[bookmark: _GoBack]Proposal 4: More flexible configurations on the resource allocation for each period should be supported for the DL SPS and the UL configured grant.
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Annex A
[bookmark: _Toc525308144]The follows are extracted from the TR 22.804:
8.1.2	Periodic deterministic communication
	Characteristic parameter (KPI)
	Influence quantity
	Requirement
	Remark

	Communication service availability
	End-to-end latency: target value
	End-to-end latency: jitter (note)
	Message size [byte]
	Transfer interval: target value
	Survival time
	UE speed
	# of UEs
	Service area
	
	

	> 99,999%
	< transfer interval
	
	200
	100 ms
	~ 500 ms
	≤ 42 m/s
	See Remark
	
	Mass Transit 1.3, 1.4, 1.5, 1.6, 1.7, 1.8
	Control of automated train; 2 UEs per train unit

	99,9999% to 99,999999%
	< transfer interval
	
	20 to 50
	0,5 ms to 2 ms
	Transfer interval
	≤ 20 m/s
	≤ 100
	
	Factories of the Future 2.1, 2.2, 2.3, 2.8, 2.10
	Motion control and control-to-control use cases

	99,9999% to 99,999999%
	< transfer interval 
	
	≤ 1 k
	≥ 4 ms
	Transfer interval
	≤ 20 m/s
	≤ 10
	
	Factories of the Future 5.1, 5.3, 5.6
	Motion control and control-to-control use cases

	> 99,9999% 
	< transfer interval 
	< 50% of transfer interval
	40 to 150 k
	1 to 500 ms
	Transfer interval
	≤ 14 m/s
	≤ 100
	≤ 1 km2
	Factories of the future 6.1, 6.2, 6.4, 6.6, 7.1, 7.6; Electric Power Distribution 5.1, 5.2, 5.4
	Mobile control panels, mobile robots, and differential protection

	NOTE 1: The jitter interval is symmetric. However, only late arrivals count as communication error.



NOTE 2: The time parameters and the message size in row two and three are to be read as follows. First, a transfer interval value that lies within the provided interval is chosen. Then the end-to-end latency and the survival time are inferred. For instance, one chooses 10 ms in row four. In this case the survival time is also 10 ms, and the end-to-end latency is smaller than 10 ms and the jitter is 5 ms. Next, the message size is chosen; for instance, 250 kbyte.

	
image1.emf
Traffic 1

Traffic 2

SPS1 SPS2

SPS3 cannot 

be supported


Microsoft_Visio___1.vsdx
Traffic 1
Traffic 2
SPS1
SPS2
SPS3 cannot be supported



