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1. Introduction
The last RAN3#105 meeting discussed the TSC assistance information, and agreed the baseline CRs. In this document we further discuss where to put the TSC assistance information. . 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
2.1 The location of TSC Assistance Information
The offline summary was provided in [1] with the following three options for the location of TAC assistance information. 
	Question: Where to introduce the TSC Assistance Information IE?
A)	Within the GBR QoS Flow Information IE.
B)	Within the QoS Flow Level QoS Parameters IE and clarify the IE description to e.g. “This IE indicates the QoS parameters and traffic characteristics of a QoS flow”.
             C)	Same level as the QoS Flow Level QoS Parameters IE.



Generally all three options could work, where the TSCAI is provided per QoS flow. According to the offline discussion [1], people may have different understandings whether the TSC Assistance Information should be categorised into QoS flow parameters or not. 
In TS 23. 501, The TSC assistance information describes the TSC traffic characterises as follows.    
· TSC assistance information describes TSC traffic characteristics for use in the 5G System;
But meanwhile the in TS 23. 501, this TSCAI is described together with 5QI, delay critical GBR resource type and PDB as follows.  
TSC QoS flows use a Delay Critical GBR resource type, standardized 5QIs as in clause 5.7.4 and TSC Assistance Information. 
The following is applicable for the 5QI defined for TSC QoS flows:
1.	The TSCAI Burst Size may be used to set the MDBV.
2.	The PDB is explicitly divided into 5G-AN PDB and CN PDB. The 5G-AN PDB is the packet delay budget applicable to the radio interface, including AN processing. The CN PDB is the delay between a UPF terminating N6 and a 5G-AN. Separate delay budgets are necessary for calculation of expected packet transmit times on 5G System interfaces.
3.	The TSCAI Burst Arrival Time calculation uses UE-DS-TT residence time and CN PDB as per clause 5.27.5. For DL TSCAI Burst Arrival Time determination, CN PDB is needed. For UL TSCAI Burst Arrival Time determination, UE-DS-TT residence time are needed
In addition, importantly, the burst size (i.e. message size) is also as part of the TSCAI. This is represented and set as the MDBV. While the MDBV is provided within the  QoS flow level QoS parameters.  
So this TSCAI should be considered as the QoS flow level QoS parameters, so that the NG-RAN can treat the TSCAI, the 5QIs, burst size, and the PDB together for the optimized scheduling. 
In light of the discussion above, option A) or option B) could be selected. Though currently the TSCAI can only be applied to delay critical GBR resource type, it is forward capability way to select B) in case the Time Sensitive Network is evolved in later release. 

[bookmark: _Toc423019661][bookmark: _Toc423019946][bookmark: _Toc423020275][bookmark: _Toc423020292][bookmark: _Toc423020300]The TSC assistance information is introduced within the QoS Flow Level QoS Parameters IE.

2.2  Granularity of periodicity and burst arrival time
Last RAN2#107 meeting discussed the granularity of periodicity and burst arrival time in TSCAI signalled to RAN and made the following agreement in [2]. 
	· Granularity of burst arrival time and periodicity signalled to RAN should be preferably 1 us.



Then the exact IE type and reference can be given as follows. 
9.3.1.y	TSC Assistance Information
This IE provides the TSC assistance information for a TSC QoS flow in the uplink or downlink (see TS 23.501 [9]). 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Periodicity
	M
	
	INTEGER (0..4095000)
	Periodicity, in unit of 1us as specified in TS 23.501 [9].


	Burst Arrival Time
	O
	
	OCTET STRING (SIZE(4))
	Burst Arrival Time, as specified in TS 23.501 [9].



The 1us granularity of periodicity and burst arrival time are introduced.

Further RAN2#107 meeting discussed the CN PDB, and agreed to include both the UL and DL CN PDB from the CN in [3]. 
	Q3) SA WG2 would like to ask RAN WG2 whether for QoS Flows of Delay critical GBR resource type direction-specific values for the CN component of the PDB can be used by the NG-RAN to operate with different delay budgets for the uplink and the downlink direction and helpful to improve the resource scheduling for the NG-RAN.
[RAN2 answer]: RAN2 thinks that it is helpful to improve the resource scheduling for the uplink and downlink scheduling for the RAN respectively.



Also it is agreed for dynamic CN PDB, granularity less than 0.5ms is needed (exact value FFS). The 0.1 ms granularity is suffice to meet the URLLC performances. 
The following provides an example of CN PDB for downlink and uplink respectively. 
	CN Packet Delay Budget Downlink
	O
	
	INTEGER (0..5115)
	Core Network Packet Delay Budget Downlink, in unit of 0.1ms is specified in TS 23.501 [9].
This IE may be present in case of GBR QoS flows and is ignored otherwise.
	YES
	ignore

	CN Packet Delay Budget Uplink
	O
	
	INTEGER (0..5115)
	Core Network Packet Delay Budget Uplink, in unit of 0.1ms is specified in TS 23.501 [9].
This IE may be present in case of GBR QoS flows and is ignored otherwise.
	YES
	ignore



The CN PDB for uplink and downlink are introduced with 0.1 ms granularity.

For E1 interface, the TSC assistance information should be included as well since this is beneficial for the CU-UP scheduling policies, RRM etc. The exact handling can be left to the CU-UP’s implementation. 
TSC assistance information should be included over E1 interface.

[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]4. Conclusion
Based on the discussion in this paper, we propose the detailed proposal:
1. [bookmark: _Toc423020280]The TSC assistance information is introduced within the QoS Flow Level QoS Parameters IE.
The 1us granularity of periodicity and burst arrival time are introduced.
The CN PDB for uplink and downlink are introduced with 0.1 ms granularity.
TSC assistance information should be included over E1 interface.

The TPs for TS 38.423, TS 38.473 and TS 38.463 can be found in [4-6]. 
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[bookmark: _Toc14165513]8.2.1	PDU Session Resource Setup
[bookmark: _Toc14165514]8.2.1.1	General
The purpose of the PDU Session Resource Setup procedure is to assign resources on Uu and NG-U for one or several PDU sessions and the corresponding QoS flows, and to setup corresponding DRBs for a given UE. The procedure uses UE-associated signalling.
[bookmark: _Toc14165515]8.2.1.2	Successful Operation


Figure 8.2.1.2-1: PDU session resource setup: successful operation
The AMF initiates the procedure by sending a PDU SESSION RESOURCE SETUP REQUEST message to the NG-RAN node.
<Unchanged Text Omitted>
For each PDU session in the PDU SESSION RESOURCE SETUP REQUEST message, if the TSC Traffic Characteristics IE is included in the QoS Flow Level QoS Parameters IE in the PDU Session Resource Setup Request Transfer IE of the PDU SESSION RESOURCE SETUP REQUEST message, the NG-RAN node may consider it for the scheduling process as specified in TS 23.501 [9]. 
[bookmark: _Toc14165525]8.2.3.2	Successful Operation


Figure 8.2.3.2-1: PDU session resource modify: successful operation
The AMF initiates the procedure by sending a PDU SESSION RESOURCE MODIFY REQUEST message to the NG-RAN node.
<Unchanged Text Omitted>
For each PDU session included in the PDU Session Resource Modify Request List IE:
-	For each QoS flow included in the QoS Flow Add or Modify Request List IE, based on the QoS Flow Level QoS Parameters IE, the NG-RAN node may establish, modify or release the DRB configuration and may change allocation of resources on NG or Uu accordingly. The NG-RAN node shall associate each QoS flow accepted to setup or modify with a DRB of the PDU session. The associated DRB for the QoS flow accepted to modify may not change. If the TSC Traffic Characteristics IE is included in the QoS Flow Add or Modify Request List IE, the NG-RAN node shall replace the preciously provided TSC Traffic Characteristics by the received TSC Traffic Characteristics if any, and consider it for the scheduling process as specified in TS 23.501 [9]. 
-	For each QoS flow included in the QoS Flow to Release List IE, the NG-RAN node shall de-associate the QoS flow with the previously associated DRB.

<Unchanged Text Omitted>

[bookmark: _Toc14165523][bookmark: _Toc14165862]8.2.3	PDU Session Resource Modify
[bookmark: _Toc14165524]8.2.3.1	General
The purpose of the PDU Session Resource Modify procedure is to enable configuration modifications of already established PDU session(s) for a given UE. It is also to enable the setup, modification and release of the QoS flow for already established PDU session(s). The procedure uses UE-associated signalling.
<Unchanged Text Omitted>
9.3.1.12	QoS Flow Level QoS Parameters
This IE defines the QoS parameters to be applied to a QoS flow.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	CHOICE QoS Characteristics
	M
	
	
	
	-
	

	>Non-dynamic 5QI
	
	
	
	
	
	

	>>Non Dynamic 5QI Descriptor
	M
	
	9.3.1.28
	
	-
	

	>Dynamic 5QI
	
	
	
	
	
	

	>>Dynamic 5QI Descriptor
	M
	
	9.3.1.18
	
	-
	

	Allocation and Retention Priority
	M
	
	9.3.1.19
	
	-
	

	GBR QoS Flow Information
	O
	
	9.3.1.10
	This IE shall be present for GBR QoS Flows only.
	-
	

	Reflective QoS Attribute
	O
	
	ENUMERATED (subject to, …)
	Details in TS 23.501 [9]. This IE may be present in case of Non-GBR QoS flows and shall be ignored otherwise.
	-
	

	Additional QoS Flow Information
	O
	
	ENUMERATED (more likely, …)
	This IE indicates that traffic for this QoS flow is likely to appear more often than traffic for other flows established for the PDU session.
This IE may be present in case of Non-GBR QoS flows and shall be ignored otherwise.
	-
	

	Redundant QoS Flow Information
	O
	
	ENUMERATED (true, …)
	This IE indicates that this QoS flow is requested for the redundant transmission.
	YES
	ignore

	TSC Traffic Characteristics
	O
	
	9.3.1.x
	This IE indicates the TSC traffic characteristics as described in TS 23.501 [9]. This IE may be present in case of GBR QoS flows and shall be ignored otherwise
	YES
	ignore



<Unchanged Text Omitted>
9.3.1.18	Dynamic 5QI Descriptor
This IE indicates the QoS Characteristics for a Non-standardised or not pre-configured 5QI for downlink and uplink.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Priority Level
	M
	
	9.3.1.84
	Priority Level is specified in TS 23.501 [9].
	-
	

	Packet Delay Budget
	M
	
	9.3.1.80
	Packet Delay Budget is specified in TS 23.501 [9].
	-
	

	Packet Error Rate
	M
	
	9.3.1.81
	Packet Error Rate is specified in TS 23.501 [9].
	-
	

	5QI
	O
	
	INTEGER (0..255, …)
	Indicates the dynamically assigned 5QI as specified in TS 23.501 [9].
	-
	

	Delay Critical
	C-ifGBRflow
	
	ENUMERATED (delay critical, non-delay critical, …)
	Indicates whether the GBR QoS flow is delay critical as specified in TS 23.501 [9].
	-
	

	Averaging Window
	C-ifGBRflow 
	
	9.3.1.82
	Averaging Window is specified in TS 23.501 [9].
	-
	

	Maximum Data Burst Volume
	O
	
	9.3.1.83
	Maximum Data Burst Volume is specified in TS 23.501 [9]. This IE shall be included if the Delay Critical IE is set to “delay critical” and is ignored otherwise.
	-
	

	CN Packet Delay Budget
	O
	
	9.3.1.z
	Core Network Packet Delay Budget is specified in TS 23.501 [9].
This IE may be present in case of GBR QoS flows and is ignored otherwise.
	YES
	ignore



	Condition
	Explanation

	ifGBRflow
	This IE shall be present if the GBR QoS Flow Information IE is present in the QoS Flow Level QoS Parameters IE.



<Unchanged Text Omitted>
[bookmark: _Toc20955192][bookmark: _Toc14165878]9.3.1.28	Non Dynamic 5QI Descriptor
This IE indicates the QoS Characteristics for a standardized or pre-configured 5QI for downlink and uplink.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	5QI
	M
	
	INTEGER (0..255, …)
	Indicates the standardized or pre-configured 5QI as specified in TS 23.501 [9].
	-
	

	Priority Level
	O
	
	9.3.1.84
	Priority Level is specified in TS 23.501 [9]. When included, it overrides standardized or pre-configured value.
	-
	

	Averaging Window
	O
	
	9.3.1.82
	Averaging Window is specified in TS 23.501 [9]. When included, it overrides standardized or pre-configured value.
	-
	

	Maximum Data Burst Volume
	O
	
	9.3.1.83
	Maximum Data Burst Volume is specified in TS 23.501 [9]. When included, it overrides standardized or pre-configured value.
	-
	

	CN Packet Delay Budget
	O
	
	9.3.1.z
	Core Network Packet Delay Budget is specified in TS 23.501 [9].
This IE may be present in case of GBR QoS flows and is ignored otherwise.
	YES
	ignore


<Unchanged Text Omitted>
9.3.1.x	TSC Traffic Characteristics
This IE provides the traffic characteristics of TSC QoS flows.
Editor’s Note:	It is FFS whether to include this IE within the QoS Flow Level QoS Parameters IE, or at the same level as the QoS Flow Level QoS Parameters IE. The IE may be present in case of GBR QoS flows and is ignored otherwise.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	TSC Assistance Information Downlink
	O
	
	TSC Assistance Information
9.3.1.y
	

	TSC Assistance Information Uplink
	O
	
	TSC Assistance Information
9.3.1.y
	



9.3.1.y	TSC Assistance Information
This IE provides the TSC assistance information for a TSC QoS flow in the uplink or downlink (see TS 23.501 [9]). 
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Periodicity
	M
	
	INTEGER (0..4095000)
	Periodicity, in unit of 1us as specified in TS 23.501 [9].

	Burst Arrival Time
	O
	
	OCTET STRING (SIZE(4))
	Burst Arrival Time as specified in TS 23.501 [9].



9.3.1.z	CN Packet Delay Budget
This IE indicates the CN Packet Delay Budget for a QoS flow.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CN Packet Delay Budget Downlink
	O
	
	INTEGER (0..5115)
	Core Network Packet Delay Budget Downlink, in unit of 0.1ms is specified in TS 23.501 [9].
This IE may be present in case of GBR QoS flows and is ignored otherwise.

	CN Packet Delay Budget Uplink
	O
	
	INTEGER (0..5115)
	Core Network Packet Delay Budget Uplink, in unit of 0.1ms is specified in TS 23.501 [9].
This IE may be present in case of GBR QoS flows and is ignored otherwise.
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