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1	Introduction
RAN3 has an objective of specifying TSC Assistance Information which comprises the following elements as captured in TS 23.501:
	Table 5.27.2-1: TSC Assistance Information
	Assistance Information
	Description

	Flow Direction
	The direction of the TSC flow (uplink or downlink).

	Periodicity
	It refers to the time period between start of two bursts.

	Burst Arrival time
	The arrival time of the data burst at either the ingress of the RAN (downlink flow direction) or egress interface of the UE (uplink flow direction).






RAN3 needs to decide the exact signalling and encoding of this information, but they require RAN2 input to understand how this information should look like to be useful for gNB scheduler.
2	Periodicity encoding
Periodicity in TSC networks can vary significantly depending on the use case. The following should be taken into consideration when deciding on the periodicity encoding/values:
· there are services with periodicities of down to 0.5ms and up to tens or hundreds (500) of milliseconds [2]
· periodicities for some services such as smart grid or video/sound encoding are normally expressed in hertz and cannot be easily expressed with integer time units
· TSCAI is supposed to be taken as an input for the scheduler, e.g. to configure SPS or CG properly
Based on the above we propose to agree on the following principles for periodicity encoding in TSCAI:
· It should be possible to express periodicity in either seconds or hertz.
· The range for milliseconds should be from 0.125 us up to 640 ms with 0.125 us granularity:
· Maximum value was chosen based on maximum periodicity of SPS/CG
· [bookmark: _GoBack]The granularity was chosen based on the fact that the periodicity provided by CNC to SMF has a ns-resolution. Since there is a clock drift between TSN clock and 5G clock anyway, then such resolution could not be ever used in 5G environment. Hence, 125 ns would be a safe choice allowing to still describe the periodicity accurately. At the same time, since it will be signaled over RAN interfaces, then the related overhead will be negligible.
· The range for hertz should be 1 to 600 Hz with 1 Hz granularity
Alternatively, the periodicity could be provided as a fraction using two integers A/B [ms], e.g.:
	Periodicity
	A
	B

	30ms
	30
	1

	30Hz (33.333ms)
	100
	3



The range in this case could be set e.g. as A={1..600}, B={1..600}
Proposal 1: Request RAN3 to support periodicity encoding according to one of the alternatives proposed above.
3	Encoding of the Burst Arrival Time IE
SA2 has agreed (see [1]) that the Burst Arrival Time component of the TSCAI is specified with respect to the 5G clock, and that the SMF is responsible for mapping the Burst Arrival Time from a TSN clock to the 5G clock. Therefore, the Burst Arrival Time signalled over NGAP is with respect to 5G reference time.
We have already agreed (see [2]) on an encoding for the 5G reference time information delivery via SIB and RRC unicast as follows:
ReferenceTimeInfo-r16 ::=		SEQUENCE {
	time-r16							ReferenceTime-r16,
	uncertainty-r16						FFS,						OPTIONAL,	-- Need R
	timeInfoType-r16					ENUMERATED {localClock}		OPTIONAL,	-- Need R
	referenceSFN-r16					INTEGER (0..1023)			OPTIONAL	-- Cond TimeRef
}

ReferenceTime-r16 ::=			SEQUENCE {
	refDays-r16							INTEGER (0..72999),
	refSeconds-r16						INTEGER (0..86399),
	refMilliSeconds-r16					INTEGER (0..999),
	refTenNanoSeconds-r16				INTEGER (0..99999)
}

This encoding of 5G reference time, this could be reused for encoding the Burst Arrival Time, in particular the time and uncertainty fields of the ReferenceTimeInfo IE.
Proposal 2: Request RAN3 to reuse the encoding of the time and uncertainty fields of the ReferenceTimeInfo IE defined in TS 38.331 for Burst Arrival Time.

4	Summary
This contribution proposes encoding of periodicity and burst arrival time which should be used for TSCAI. The following is proposed:
Proposal 1: Request RAN3 to support periodicity encoding according to one of the alternatives proposed above.
Proposal 2: Request RAN3 to reuse the encoding of the time and uncertainty fields of the ReferenceTimeInfo IE defined in TS 38.331 for Burst Arrival Time.
Proposal 3: Send and LS to RAN3 with the RAN2 guidelines on periodicity and BAT encoding in TCAI.
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