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1
Introduction

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

2
Summary of offline discussion

2.1
TSC Assistance Information (TSCAI)

2.1.1
Issue #1: What resource type(s) is TSCAI applicable to?

It was discussed whether TSCAI is applicable to only certain resource types, and whether NGAP should restrict usage of TSCAI to only certain resource types.

Question: Should usage of TSCAI be restricted to certain resource type(s)?

A)
YES, it should be restricted to Delay Critical GBR only.

B)
YES, it should be restricted to GBR only.

C)
NO, it should not be restricted (i.e. applicable to both GBR and non-GBR)

Company views for Issue #1:

	Company
	Preference
	Comments

	Nokia
	B
	According to TS 23.501 clause 5.27.3, “TSC QoS flows use a Delay Critical GBR resource type, standardized 5QIs as in clause 5.7.4 and TSC Assistance Information”. The purpose of TSCAI is to optimize delay critical GBR traffic. Therefore, its usage should be restricted to GBR traffic only, although it could be further discussed whether to further restrict to delay critical (perhaps unnecessary from protocol perspective). Option C does not make sense, since there are no requirements associated with TSCAI for non-GBR.

	CATT
	C
	As has been specified in SA2 spec, TSC QoS flows use a Delay Critical GBR resource type. However, that does not mean it’s necessary to strictly link it the GBR QoS flow in our interface design.

	Samsung
	B
	We think the TSCAI is provided to NG-RAN to help RAN scheduling for delay critical GBR traffic. But, it might be able to be used for other GBR traffic.

	Huawei
	B
	Agree with Nokia since the TSCAI can be applicable to Time Sensitive Communication with strict service requirements. 

In addition, message size is deemed as necessary information from RAN2 perspective, which can be determined by MDBV of the associated TSC QoS flow message size. Cleary the MDBR is only applicable to delay critical GBR resource type as described in TS 23. 501 clause 5.7.3.7
We think it is not very reasonable that TSCAI can be used for non-GBR QoS flows. 

	ZTE
	C
	TSCAI only provides traffic pattern information,which does not depend on GBR.

	Ericsson
	B
	But it does not mean that this IE should be bound together with the GBR QoS in the protocol. It is not the GBR QoS.

	Qualcomm
	B
	Same comment as Ericsson.


Proposed way forward for Issue #1: Select Option B.
2.1.2
Issue #2: Where to introduce the TSC Assistance Information IE?

It was discussed where to introduce TSCAI in the NGAP protocol structure. Arguments included the following:

-
In SA2 specifications (TS 23.501), QoS profile is described in clause 5.7.1.2. In NGAP, the parameters of the QoS profile are mapped to the QoS Flow Level QoS Parameters IE. Within the QoS Flow Level QoS Parameters IE, the GBR-specific parameters are grouped together in the GBR QoS Flow Information IE.

-
In SA2 specifications (TS 23.501), Time Sensitive Communications is described in clause 5.27, i.e. a separate section than the QoS model in clause 5.7.

-
In RAN3 discussion, there is a common understanding that TSCAI is per QoS flow, but there are differing views whether TSCAI can be considered a QoS parameter, and thus whether TSCAI should be include inside or outside the QoS Flow Level QoS Parameters IE.

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.

Company views for Issue #2:

	Company
	Preference
	Comments

	Nokia
	A or B
	According to clause 5.27.1a of TS 23.501, TSCAI describes the traffic characteristics of QoS flows having periodic deterministic QoS.  Therefore, in our view TSCAI is related to QoS and should be grouped with QoS flow level QoS parameters. We believe that Option C mistakenly assumes a one-to-one correspondence between QoS profile in TS 23.501 and QoS flow Level QoS Parameters IE in NGAP, but we do not believe this was the intention (this could be clarified in the IE description) … the IE name is just a name. Also, if all things are considered equal (i.e. no strong view where to put TSCAI), Option C is still the least preferred since it is the most complex from a specification perspective.

	CATT
	C
	Actually, all of the 3 solutions above could work.

Even if the TSCAI is only applied to GBR QoS flow as it is today, it does not necessary to link it to strictly link it to the GBR QoS parameters in our interface. 

We prefer to keep the IEs QoS flow QoS Parameters and GBR QoS Flow Information as it is. Add a separate IE in the same level as the QoS Flow Level QoS Parameters IE. In this case, it’s easier to add some procedure texts to make the new IE more readable. 

	Samsung
	C
	The TSCAI doesn’t represent QoS, but traffic characteristic. So it is not necessary to strictly link the TSCAI to other QoS parameters. And we think the QoS parameters and the TSCAI can be independently updated, so we prefer keeping the TSCAI IE the same level as the QoS Flow Level QoS Parameters IE.

	Huawei
	A or B
	Since the TSCAI can only be applied to GBR QoS flow (see our answer to Q1), then this should be carried within the GBR QoS Flow Information IE. 

Regarding CATT concerns of the procedural texts, we can refer to TS 23. 501 in the Semantics description. 

	ZTE
	B
	As captured in 23.501, “TSC assistance information, as defined in Table 5.27.2-1, is provided from SMF to 5G-AN, e.g. upon QoS flow establishment”. So, the TSCAI will be provided when QoS flow is established, which should be included in QoS Flow Level QoS Parameters IE.

	Ericsson
	C
	We prefer C, as we would not like to see this parameter to be bound to QoS parameters.

We would not like to have A.

The problem we see with B is that some of the existing parameters are Mandatory present. It is not easy to only update the TSCA.

If there is a good way to solve the problem, we could compromise to B.
But the existing IEs shall not be impacted, e.g. not to specify if this new IE present, the existing mandatory IE is ignored, etc.

	Qualcomm
	C
	But not a very strong preference. At this point, we do not see an overwhelming argument in any direction. However C on the whole seems more flexible. 


Proposed way forward for Issue #2: To be continued at next meeting. Proponents of Option A are willing to compromise with Option B, which leaves companies split between Options B and C.

2.1.2
Issue #3: How to encode the TSC Assistance Information IE?

During online discussion, com

Question: How to encode the TSC Assistance Information IE?

NOTE: The options below focus on the structure of the TSC Assistance Information IE. The options exclude details of the IEs (FFS) and excludes proposals on top of SA2 agreements.

A)
Separate IEs to signal uplink and/or downlink, each encoded as below [1]:

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

	Periodicity
	M
	
	[FFS]
	Periodicity as specified in TS 23.501 [9].

	Burst Arrival Time
	M
	
	[FFS]
	Burst Arrival Time as specified in TS 23.501 [9].


B)
Single IE for both uplink and downlink with all IEs mandatory, encoded as below [2]:

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

	Periodicity Downlink
	M
	
	[FFS]
	Time period between start of two bursts. Details in TS 23.501 [9].

	Periodicity Uplink
	M
	
	[FFS]
	Time period between start of two bursts. Details in TS 23.501 [9].

	Burst Arrival Time Downlink
	M
	
	[FFS]
	The arrival time of the data burst at the ingress of the RAN. Details in TS 23.501 [9].

	Burst Arrival Time Uplink
	M
	
	[FFS]
	The arrival time of the data burst at egress interface of the UE. Details in TS 23.501 [9].


C)
Single IE for both uplink and/or downlink with all IEs optional, encoded as below [4]

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

	Periodicity Downlink
	O
	
	[FFS]
	Periodicity in DL is specified in TS 23.501 [9].

	Periodicity Uplink
	O
	
	[FFS]
	Periodicity in UL is specified in TS 23.501 [9].

	Burst Arrival Time Downlink
	O
	
	[FFS]
	Burst Arrival Time in DL is specified in TS 23.501 [9].

	Burst Arrival Time Uplink
	O
	
	[FFS]
	Burst Arrival Time in UL is specified in TS 23.501 [9].


D)
Single IE for both uplink and/or downlink, Periodicity IE mandatory and Burst Arrival Time IE optional (UL and/or DL), encoded as below [5]:

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

	Periodicity
	M
	
	[FFS]
	It refers to the time period between start of two bursts.

	Burst Arrival time DL
	O
	
	[FFS]
	The arrival time of the data burst at the ingress of the RAN.

	Burst Arrival time UL
	O
	
	[FFS]
	The arrival time of the data burst at egress interface of the UE.


Company views for Issue #3:

	Company
	Preference
	Comments

	Nokia
	A
	Option A matches SA2 decisions and avoids “abnormal” scenarios. Option B mandates both uplink and downlink, which seems incorrect. Option C allows abnormal cases (e.g. including Burst Arrival Time without Periodicity) which is undesirable. Option D assumes that DL and UL periodicity are the same, which seems incorrect.

	CATT
	A or B
	As a QoS flow has two directions, each direction have it’s own traffic pattern. We define the UL and DL parameters as Mandatory with the reference to presence of the parameters Maximum Flow Bit Rate Downlink, Maximum Flow Bit Rate Uplink, Guaranteed Flow Bit Rate Downlink and Guaranteed Flow Bit Rate Uplink in the GBR QoS Flow Information IE. 

Considering the different traffic patterns in TSN networks, maybe only DL or UL is used in some case, we can accept the encoding as A, UL parameters, or DL parameters, or both.

Option C and D have the problem as mentioned in Nok’s comment.

	Samsung
	A or B
	The TSCAI should be independently defined for DL and UL.

Option A is more flexible and seems to match SA2’s decision, but we’re also ok with option B.

	Huawei
	A or B
	We think for TSC, the DL and UL TSCAI should be mandatory and configured independently. 

	ZTE
	C enhancement
	Burst Arrival time is not necessary for Configured Grant Type 2, and it may not be always can be provided by AMF always, it should be “O” type of Presence. And as agreed in SI stage, both deterministic TSN traffic flows and non-deterministic traffic should be supported in TSN. The accurate reference timing is necessary even for non-deterministic TSN traffic.  To identify the non-deterministic TSN traffic in gNB for accurate reference timing delivery, a TSC indication (e.g. TSCAI without Periodicity and Burst Arrival time) can be provided. That’s, all the IEs in the TSCAI cannot be “M” type of Presence.
Furthermore, as captured in 23.501, MDBV is used to indicate the Maximum Burst Size(e.g. For TSC QoS flows, MDBV (described in clause 5.7.3.7) is set to the Maximum Burst Size of the aggregated TSC streams to be allocated to this QoS flow). but the MDBV cannot differentiate UL and DL. So MDBV Downlink and MDBV Uplink are also necessary in TSCAI.

	Ericsson
	D
	We are open to have different value for DL and UL for the Periodicity

	Qualcomm
	A/D hybrid
	Our proposal would be like A, but with burst arrival time optional; we agree with Nokia with the delta that there may be cases where the burst arrival time is not available.


Proposed way forward for Issue #3: Select Option A, but with presence of Burst Arrival Time as optional. Further enhancements can be considered but SA2/RAN2 agreements should be taken into account.
2.2
Dynamic Core Network Packet Delay Budget (CN PDB)

2.2.1
Issue #1: What resource type(s) is CN PDB applicable to?

It was discussed whether CN PDB is applicable to only certain resource types, and whether NGAP should restrict usage of CN PDB to only certain resource types.

Question: Should usage of CN PDB be restricted to certain resource type(s)?

A)
YES, it should be restricted to Delay Critical GBR only.

B)
YES, it should be restricted to GBR only.

C)
NO, it should not be restricted (i.e. applicable to both GBR and non-GBR)

Company views for Issue #1:

	Company
	Preference
	Comments

	Nokia
	B
	According to TS 23.501 clause 5.7.3.4, “For GBR QoS Flows using the Delay-critical resource type, in order to obtain a more accurate delay budget PDB available for the NG-RAN, a dynamic value for the CN PDB, which represents the delay between the UPF terminating N6 for the QoS Flow and the 5G-AN, can be used.”  Therefore, its usage should be restricted to GBR traffic only, although it could be further discussed whether to further restrict to delay critical (perhaps unnecessary from protocol perspective).

	CATT
	C
	As specified in SA2 spec, CN PDB is linked to GBR QoS Flows using the Delay-critical resource type. However, that does not means it’s necessary to strictly link it the GBR QoS flow in our interface design. 

	Samsung
	B
	As mentioned in SA2 specification, we think the CN PDB is useful for GBR traffic. So it’s usage is restricted to GBR traffic.

	Huawei
	B
	We don’t see the use case that the strict CN PDB can be applied to non-GBR QoS flow, which is clearly described in TS 23. 501. 

	ZTE
	C
	Whether the CN PDB is linked to GBR QoS can be based on the AMF implementation.

	Ericsson
	B
	As we have designed that Delay Critical GBR is GBR to start with.

	Qualcomm
	B
	Agree with Nokia – probably unnecessary to overspecify.


Proposed way forward for Issue #1: Select Option B.
2.2.1
Issue #2: Where to introduce the CN PDB IE?

Similar to Issue #2 for TSCAI, there can be several options where to introduce the CN PDB IE. In SA2 specifications (TS 23.501), Packet Delay Budget is considered a 5G QoS characteristic described in clause 5.7.3.1. 

Question: Where to introduce the Core Network Packet Delay Budget IE?

A)
Within the GBR QoS Flow Information IE.

B)
Within the QoS Flow Level QoS Parameters IE.

C)
Same level as the QoS Flow Level QoS Parameters IE.

D)
Within the Dynamic 5QI Descriptor IE and the Non Dynamic 5QI Descriptor IE.

Company views for Issue #2:

	Company
	Preference
	Comments

	Nokia
	D
	In SA2 specifications, CN PDB is considered a QoS characteristic, just like Packet Delay Budget. Therefore, it belongs with the other QoS characteristics, which are all included as part of the 5QI Descriptors. 

	CATT
	D
	We assume the position of CN PDB could be aligned with Packet Delay Budget IE.

	Samsung
	D
	We also think the CN PDB is linked with Packet Delay Budget.

	Huawei
	D
	To put the CN PDB together with the PDB could allow the NG-RAN to derive the PDB over the radio interface easily. 

	ZTE
	D
	Agree with CATT.

	Ericsson
	D
	Should be optional.

	Qualcomm
	D
	Agree with Nokia et al


Proposed way forward for Issue #2: Selection Option D.
2.2.1
Issue #3: Should granularity of CN PDB be less than 0.5ms?

Currently the granularity of the Packet Delay Budget IE is 0.5ms.  As described in [7], there are low latency use cases where PDB can be as low as 0.5ms.

Question: For dynamic CN PDB, is granularity less than 0.5ms needed (exact value FFS)? YES/NO

Company views for Issue #3:

	Company
	Preference
	Comments

	Nokia
	YES
	Since the dynamic CN PDB is presumably a non-zero fraction of CN PDB, then granularity smaller than the lowest value of PDB seems needed. The exact value of the granularity and its encoding can be further discussed at a future meeting.

	CATT
	YES
	Finer granularity seems needed, further study is needed.

	Samsung
	YES
	Even though further study is needed, we also think finer granularity seems required.

	Huawei
	YES
	Since the dynamic CN PDB is explicitly signalled, a smaller granularity can be provided which could be different from the static CN PDB. 

	ZTE
	YES
	Finer granularity is necessary, and the value range depends on SA2 output.

	Ericsson
	YES
	If defined by SA2 in the 5QI table, should align.

	Qualcomm
	YES
	Agree with Nokia. Ok to consider this in future, however regarding Ericsson’s comment, we may not have any guidance from SA2 tables of standardized 5QIs.


Proposed way forward for Issue #3: Capture in RAN3#105 chairman minutes that for dynamic CN PDB, granularity less than 0.5ms is needed (exact value FFS).
3
Conclusions

Based on the offline discussion summarized in section 2, the following is proposed:
Proposal 1: Agree to R3-194650 as BL CR for NGAP reflecting the offline discussion.

Proposal 2: Capture the following in the Chairman’s Minutes: For dynamic CN PDB, granularity less than 0.5ms is needed (exact value FFS)
Proposal 3: BL CRs for XnAP and F1AP are needed at the next meeting to capture the TSCAI and CN PDB changes.
Proposal 4: A BL CR for E1AP is needed at the next meeting to capture the CN PDB change.
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