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1
Introduction

This paper summarizes the offline discussion on TSCAI and CN PDB.

2
Summary of offline discussion

2.1
Where to introduce the TSC Assistance Information IE?

The following was agreed during online discussion and captured in the Chairman’s Minutes:

Introduce the TSC Assistance Information IE outside the QoS Flow Level QoS Parameters IE

Proposal 1:
Include the TSC Assistance Information IE outside the QoS Flow Level QoS Parameters IE.

2.2
Encoding of the Periodicity IE

RAN2 has agreed that the granularity of periodicity in TSCAI signalled to RAN should be 1 us [1].

Regarding the range, it should be up to 640 ms based on the maximum periodicity of SPS/CG. The encoding can be as follows:

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Periodicity
	M
	
	INTEGER (0..640000, …)
	Periodicity expressed in units of 1 us.


Proposal 2:
For the Periodicity IE, the granularity should be 1 us with maximum value of 640 ms.

2.3
Encoding of the Burst Arrival Time IE

SA2 has agreed (see [2]) 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.

RAN2 has already agreed (see [3]) 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)
}

In addition, RAN2 has agreed that the granularity of burst arrival time signalled to RAN should be 1 us [1].

Since RAN2 has already defined an encoding for 5G reference time (ReferenceTime IE in TS 38.331), this can be reused for encoding the Burst Arrival Time. The granularity can be made 1 us by truncating the refTenNanoSeconds field. The encoding can be as follows:
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Burst Arrival Time
	M
	
	OCTET STRING
	Encoded in the same format as the ReferenceTime IE as defined in TS 38.331 [18]. The value is truncated to 1 us granularity.


Proposal 3:
For the Burst Arrival Time IE, reuse the encoding of the ReferenceTime IE defined in TS 38.331 where granularity is 1 us (i.e. refTenNanoSeconds is truncated to 1 us granularity).

2.4
Encoding of the CN Packet Delay Budget IE

It was agreed at RAN3#105 that for dynamic CN PDB, granularity less than 0.5ms is need. However, the exact value is FFS.

It was proposed in [4] to introduce granularity of 0.01ms, taking into account the performance requirements of the most latency sensitive services captured in TS 22.104, i.e. end-to-end latency less than 500 μs for motion control.
Proposal 4:
For the CN Packet Delay Budget IE, the granularity should be 0.01ms.

The encoding proposed in [4] (and copied below for convenience) seems efficient since the finer granularity is present only when needed and would typically be relevant only for smaller values of Packet Delay Budget. 

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Packet Delay Budget
	M
	
	INTEGER (0..1023, …)
	Upper bound value for the delay that a packet may experience expressed in unit of 0.5ms.

	Fractional Part of PDB
	O
	
	INTEGER (1..49)
	If present, overall packet delay budget is obtained by adding the value of this IE to the Packet Delay Budget. Expressed in units of 0.01 ms. 


2.5
TSC Assistance Information over E1 interface
Text proposals were provided in [5], [6] and [7] that introduce TSCAI over E1 interface. 

Proponents believe the TSC assistance information should be included over E1 interface since it can be beneficial for the CU-UP scheduling policies, RRM etc. The exact handling can be left to the CU-UP’s implementation. 

Proposal 5:
Include TSC Assistance Information over E1 interface.
3
Conclusions

Based on the offline discussion summarized in section 2, the following is proposed:

Proposal 1:
Include the TSC Assistance Information IE outside the QoS Flow Level QoS Parameters IE.

Proposal 2:
For the Periodicity IE, the granularity should be 1 us with maximum value of 640 ms.

Proposal 3:
For the Burst Arrival Time IE, reuse the encoding of the ReferenceTime IE defined in TS 38.331 where granularity is 1 us (i.e. refTenNanoSeconds is truncated to 1 us granularity).

Proposal 4:
For the CN Packet Delay Budget IE, the granularity should be 0.01ms.
Proposal 5:
Include TSC Assistance Information over E1 interface.
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