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1. Introduction
This contribution discusses the value range of the Extended Packet Delay Budget.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Discussion
Starting from the NGAP rel-16 specification, the Extended Packet Delay Budget IE was introduced to provide finer granularity in unit of 0.01ms, compared with the Packet Delay Budget IE. Meanwhile the CN Packet Delay Budget Downlink IE and the CN Packet Delay Budget Uplink IE refer to the Extended Packet Delay Budget IE. 
As excerpted in the Annex, in the tabular, the IE type of the Extended Packet Delay Budget IE is starting from “0”. However, in the ASN.1, its value is starting from “1”. Hence there is discrepancy between the Tabular and the ASN.1. This can also be observed in other application protocols including the F1AP and E1AP. For XnAP, there is no issue, where its value starts from “0”. 
Observation: There is misalignment between the Tabular and ASN.1 for the Extended Packet Delay Budget IE, for NGAP, F1AP and E1AP.  While there is no issue for XnAP. 
When looking at the Packet Delay Budget IE, its value is starting from “0” for both the Tabular and ASN.1, as observed in the annex. 
Generally, there are two options to correct this issue for the Extended Packet Delay Budget IE. 
· Option 1: updating the Tabular starting from “1”;
This option is pretty simple. But with this change, it means that the Extended Packet Delay Budget IE is not aligned with the legacy Packet Delay Budget IE, which starts from value “0”. And importantly, given that the CN Packet Delay Budget Downlink IE and the CN Packet Delay Budget Uplink IE are referring to the Extended Packet Delay Budget IE, this also means that the CN PDB cannot be indicated with “0”. For the UPF collocated with gNB case, e.g., for the URLLC, TSN scenarios, the “0” CN PDB cannot be indicated.  Also, this is not aligned with the Extended Packet Delay Budget IE over Xn interface, where its value starts from “0”. 
· Option 2: updating the ASN.1 starting from “0”.  
This option seems a better approach. One possible change is to take backward compatible way, to update the ASN.1 as follows, and the Tabular together.   
	ExtendedPacketDelayBudget ::= INTEGER (1..65535, …, |0)



[bookmark: _GoBack]And starting from Rel-17, the Extended Packet Delay Budget IE is extended to with larger values to support NTN case. The same change can be applied as well. 
	ExtendedPacketDelayBudget ::= INTEGER (1..65535, ..., 65536..109999)




Hence, we suggest RAN3 can discuss the following two options, and decide the best way forward.  
Proposal 1: For the Extended Packet Delay Budget IE over NGAP, RAN3 to discuss the best way forward from the following two options. 
· Option 1: updating the Tabular starting from “1”;
· Option 2: updating the ASN.1 starting from “0”.  
Then other application protocols including the F1AP and E1AP can take the similar changes.  
Proposal 2: For other application protocols, make the same update for the Extended Packet Delay Budget IE.  
The NGAP CRs taking option 2 are provided in [1-2].
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Based on the discussion in this paper, we make the following proposal:
Observation: There is misalignment between the Tabular and ASN.1 for the Extended Packet Delay Budget IE, for NGAP, F1AP and E1AP.  While there is no issue for XnAP. 
Proposal 1: For the Extended Packet Delay Budget IE over NGAP, RAN3 to discuss the best way forward from the following two options. 
· Option 1: updating the Tabular starting from “1”;
· Option 2: updating the ASN.1 starting from “0”.  
Proposal 2: For other application protocols, make the same update for the Extended Packet Delay Budget IE.  
The NGAP CRs taking option 2 are provided in [1-2].
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5. Annex – excerpted from NGAP
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This IE indicates the Packet Delay Budget for a QoS flow.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Extended Packet Delay Budget
	M
	
	INTEGER (0..65535, …)
	Upper bound value for the delay that a packet may experience expressed in unit of 0.01ms.
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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

	<<<<<<<<<<<<<<<<<<<< Unmodified Text Omitted >>>>>>>>>>>>>>>>>>>>


	CN Packet Delay Budget Downlink
	O
	
	Extended Packet Delay Budget
9.3.1.135
	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

	CN Packet Delay Budget Uplink
	O
	
	Extended Packet Delay Budget
9.3.1.135
	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



<In ASN.1>
ExtendedPacketDelayBudget ::= INTEGER (1..65535, ...)
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This IE indicates the Packet Delay Budget for a QoS flow.
	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.



<In ASN.1>
PacketDelayBudget ::= INTEGER (0..1023, ...)
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