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1 Introduction
During last RAN3 meeting, QoS parameter transfer over F1 for SA operation was further discussed, a way forward [1] was reached as the outcome of offline discussion summarizing the latest status, this paper tried to have further clarifications for those remaining issues based on this way forward, text proposals were suggested. 
2 Discussion

In the way forward, In addition to the descriptions of three options on the table, further issues there options were listed as below: 
	· Clarify open issues:

· Delivery of QoS info per QoS flow for each flow in the DRB from CU to DU as mandatory or optional feature?

· Is the DU allowed to propose a modified “aggregated DRB QoS profile” back to CU?

· Has the CU to follow DU’s feedback or can it reject it?

· How to define an “aggregated DRB QoS profile”?

· Following issues still to be considered (if there is an impact):

· Implications in terms of inter-vendor interoperability?

· Implications w.r.t. ULLC, fast-changing radio environment and centralized CU


For the presence of QoS profile for each flow, in our understanding, different scheduling algorithm may have different requirements, if scheduling algorithm weights more on flow level QoS profile, for sure, QoS profile for each flow is needed; while if scheduling algorithm weights more on DRB level QoS profile, then , QoS profile for each DRB is needed. 
Observation 1: both DRB level QoS profile and flow level QoS profile might be needed, pending on different scheduling mechanism which is up to implementations.
For the gNB-DU’s feedback of an “aggregated DRB QoS profile” back to gNB-CU, we think this way actually makes things complicated, here we have a basic assumption that both gNB-CU and gNB-DU should have a common understanding on what the content of different QoS profile means, due to the general guidance/configurations from operators, regardless multi-vendor or not, i.e. a DRB whose QoS profile should not vary much from its mapped/component flow’s QoS profile. Based on this observations, if QoS profile for both DRB and flow are received, good implementation allows a gNB-DU to act upon frequent change of radio condition while taking both QoS profile into account [2]. Having said that, we think there is no need for the gNB-DU to propose a new DRB QoS profile back to gNB-CU, needless to say, further issue would be raised about whether gNB-CU could reject this kind suggestion from gNB-DU which certainly steps into a circle discussion.
Observation 2: Both gNB-CU and gNB-DU should have a common understanding on what the content of different QoS profile means, due to the general guidance/configurations from operators, regardless multi-vendor deployment or not.

As to how to define an “aggregated DRB QoS profile”, we think RAN would get the QoS requirements from core network, which should establish the frame of DRB QoS profile, and detailed mapping rule should be up to network implementation and operator’s policy.
Observation 3: QoS requirements from core network would help to establish the frame of DRB QoS profile, detailed mapping rule should be up to network implementation and operator’s policy.  

As to the following to issues of multi-vendor, as explained above, regardless multi-vendor deployment, there are general guidance/policy from operator, which finally turns into network configurations to shape the QoS profile definition and mapping between DRB and flow. In addition, to convey both DRB level QoS profile and flow level QoS profile would introduce flexibility for a dis-aggregated deployment, and provide robustness for multi-vendor deployment since gNB-DU would know the requirements from gNB-CU according to DRB QoS profile and take into account, and also act upon fast-changing radio environment with its own policy according to flow level QoS profile, at the same time.
Observation 4: To convey both DRB level QoS profile and flow level QoS profile would introduce flexibility for a dis-aggregated deployment, and provide robustness for multi-vendor deployment.
Based on the analysis above, we think that to alt.3, i.e. convey both DRB level QoS profile and flow level QoS profile from gNB-CU to gNB-DU for QoS parameters transfer over F1 interface, should be an optimal way.

Proposal 1
It is suggested to take alt.3 for QoS parameters transfer over F1 interface.
For the presence of DRB level QoS profile and flow level QoS profile, in order to take different network implementation and multi-vendor into account, we think it is better to have both optional, with which flexibility is also achieved. Then we need to make sure that if both are not present, gNB-DU should consider this DRB setup request is failed.
Proposal 2
It is proposed to have both DRB level QoS profile and flow level QoS profile as optional IE.

Proposal 2bis
If both DRB level QoS profile and flow level QoS profile are not present, gNB-DU should consider this DRB setup request is failed.

The establishment of the F1 UE context is initiated by the gNB-CU and accepted or rejected by the gNB-DU based on admission control criteria (e.g., resource not available). In short, gNB-DU could accept or reject the addition of a DRB based on DRB QoS profile and its own resources.
Proposal 3
It is suggested to allow gNB-DU to accept or reject the addition of one DRB. 
According to latest agreement from SA2, the “Allocation and Retention Priority” specified for LTE should be reused in NR, i.e, for stage 3 TP, section 9.3.1.20 could also be referred by SA operation with some small updates.

3 Conclusion and Proposals
Based on the discussion, we have the following observations and proposals:
Observation 1: both DRB level QoS profile and flow level QoS profile might be needed, pending on different scheduling mechanism which is up to implementations.

Observation 2: Both gNB-CU and gNB-DU should have a common understanding on what the content of different QoS profile means, due to the general guidance/configurations from operators, regardless multi-vendor deployment or not.

Observation 3: QoS requirements from core network would help to establish the frame of DRB QoS profile, detailed mapping rule should be up to network implementation and operator’s policy.  

Observation 4: To convey both DRB level QoS profile and flow level QoS profile would introduce flexibility for a dis-aggregated deployment, and provide robustness for multi-vendor deployment.

Proposal 1
It is suggested to take alt.3 for QoS parameters transfer over F1 interface.
Proposal 2
It is proposed to have both DRB level QoS profile and flow level QoS profile as optional IE.

Proposal 2bis
If both DRB level QoS profile and flow level QoS profile are not present, gNB-DU should consider this DRB setup request is failed.

Proposal 3
It is suggested to allow gNB-DU to accept or reject the addition of one DRB. 
4 Reference
[1]
R3-181496, Summary of offline discussion on QoS handling, DT
[2]
R3-181123, TP for SA BL CR to 38.470 on Further discussions on parameter transfer over F1, Huawei
5   Text Proposal for TS 38.470 v0.5.0
----------------Start the change of the Text--------------

8.3.1
UE Context Setup 

8.3.1.1
General
The purpose of the UE Context Setup procedure is to establish the UE Context including among others SRB, and DRB data. The procedure uses UE-associated signalling.

8.3.1.2
Successful Operation
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Figure 8.3.1.2-1: UE Context Setup Request procedure: Successful Operation

The gNB-CU initiates the procedure by sending UE CONTEXT SETUP REQUEST message to the gNB-DU. If the gNB-DU succeeds to establish the UE context, it replies to the gNB-CU with UE CONTEXT SETUP RESPONSE.
If the SCell To Be Setup List IE is included in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall act as specified in TS 38.401 [4].

If the DRX Cycle IE is contained in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall use the provided value from the gNB-CU.
If the UL Configuration IE in DRB to Be Setup Item IE is contained in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall take it into account for UL scheduling. 
If the SRB To Be Setup List IE is contained in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall act as specified in TS 38.401 [4].

If two UL GTP Tunnel Endpoint IEs are included in UE CONTEXT SETUP REQUEST message for a DRB, gNB-DU shall include two DL GTP Tunnel Endpoint IEs in UE CONTEXT SETUP RESPONSE message. gNB-CU and gNB-DU use the UL GTP Tunnel Endpoint IEs and DL GTP Tunnel Endpoint IEs to support packet duplication for intra-gNB-DU CA as defined in TS 38.470 [2].

The gNB-DU shall report to the gNB-CU, in the UE CONTEXT SETUP RESPONSE message, the result for all the requested DRBs and SRBs in the following way:

-
A list of DRBs which are successfully established shall be included in the DRB Setup List IE;

-
A list of DRBs which failed to be established shall be included in the DRB Failed to Setup List IE;

-
A list of SRBs which failed to be established shall be included in the SRB Failed to Setup List IE.

When the gNB-DU reports the unsuccessful establishment of a DRB or SRB, the cause value should be precise enough to enable the gNB-CU to know the reason for the unsuccessful establishment.

For EN-DC operation, the gNB-CU shall include the E-UTRAN QoS IE. The allocation of resources according to the values of the Allocation and Retention Priority IE included in the E-UTRAN QoS IE shall follow the principles described for the E-RAB Setup procedure in TS 36.413 [15].
For EN-DC operation, the CG-ConfigInfo IE shall be included in the CU to DU RRC Information IE.
For standalone operation, if neither the DRB QoS profile IE nor the Flow-to-DRB mapping IE is included in DRBs to Be Setup List IE, the gNB-DU shall consider this CONTEXT SETUP REQUEST message failed.
If the gNB-CU received the MeNB Resource Coordination Information as defined in TS 36.423 [9], it shall transparently transfer it to the gNB-DU via the Resource Coordination Transfer Container IE in the UE CONTEXT SETUP REQUEST message. The gNB-DU shall use the information received in the Resource Coordination Transfer Container IE for reception of MeNB Resource Coordination Information at the gNB acting as secondary node as described in TS 36.423 [9].

If the Resource Coordination Transfer Container IE is included in the UE CONTEXT SETUP RESPONSE, the gNB-CU shall transparently transfer this information for the purpose of resource coordination as described in TS 36.423 [9].
If the S-NSSAI IE is included in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall use it as specified in TS 38.300 [6].
If the Masked IMEISV IE is contained in the UE CONTEXT SETUP REQUEST message the gNB-DU shall, if supported, use it to determine the characteristics of the UE for subsequent handling.
If the SCell Failed To Setup List IE is contained in the UE CONTEXT SETUP RESPONSE message, the gNB-CU shall regard the corresponding SCell(s) failed to be established with an appropriate cause value for each SCell failed to setup.
< unchanged text omitted >
8.3.4
UE Context Modification (gNB-CU initiated)
8.3.4.1
General
The purpose of the UE Context Modification procedure is to modify the established UE Context, e.g., establishing, modifying and releasing radio resources for user data transport. This procedure is also used to command the gNB-DU to stop data transmission for the UE. The procedure uses UE-associated signalling.

8.3.4.2
Successful Operation
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Figure 8.3.4.2-1: UE Context Modification procedure. Successful operation

The F1AP UE CONTEXT MODIFICATION REQUEST message is initiated by the gNB-CU.

If the SpCell ID IE is included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall replace any previously received value and act as specified in TS 38.401 [4].

If the SCell To Be Setup List IE or SCell To Be Removed List IE is included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall act as specified in TS 38.401 [4].

If the DRX Cycle IE is contained in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall use the provided value from the gNB-CU.

If the SRB To Be Setup List IE is contained in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall act as specified in the TS 38.401 [4].

If the DRB To Be Setup List IE is contained in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall act as specified in the TS 38.401 [4]. For standalone operation, if neither the DRB QoS profile IE nor the Flow-to-DRB mapping IE is included in DRBs to Be Setup List IE, the gNB-DU shall consider this UE CONTEXT MODIFICATION REQUEST message failed. 
If the S-NSSAI IE is included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall use it as specified in TS 38.300 [6].
If two UL GTP Tunnel Endpoint IEs are included in UE CONTEXT MODIFICATION REQUEST message for a DRB, gNB-DU shall include two DL GTP  Tunnel Endpoint IEs in UE CONTEXT MODIFICATION RESPONSE message. gNB-CU and gNB-DU use the UL GTP Tunnel Endpoint IEs and DL GTP Tunnel Endpoint IEs to support packet duplication for intra-gNB-DU CA as defined in TS 38.470 [2].
If the UL Configuration IE in DRB to Be Setup Item IE or DRB to Be Modified Item IE is contained in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall take it into account for UL scheduling.  The gNB-CU may include the RRC Reconfiguration Complete Indicator IE in the UE CONTEXT MODIFICATION REQUEST message to inform the gNB-DU that the ongoing reconfiguration procedure has been successfully performed by the UE. The gNB-DU does not need to wait for this confirmation for using the new UE configuration or taking other actions towards the UE. It is up to gNB-DU implementation when to use the new UE configuration configured.
If the UE CONTEXT MODIFICATION REQUEST message contains the RRC-Container IE, the gNB-DU shall send the corresponding RRC message to the UE.
If the UE CONTEXT MODIFICATION REQUEST message contains the Transmission Stop Indicator IE, the gNB-DU shall stop data transmission for the UE. It is up to gNB-DU implementation when to stop the UE scheduling.

If the gNB-CU received the MeNB Resource Coordination Information as defined in TS 36.423 [9], after completion of UE Context Setup procedures, the gNB-CU shall transparently transfer it to the gNB-DU via the Resource Coordination Transfer Container IE in the UE CONTEXT MODIFICATION REQUEST message. The gNB-DU shall use the information received in the Resource Coordination Transfer Container IE for reception of MeNB Resource Coordination Information at the gNB acting as secondary node as described in TS 36.423 [9].
Upon reception of the UE Context Modification Request message, the gNB-DU shall perform the modifications, and if successful reports the update in the UE CONTEXT MODIFICATION RESPONSE message. 

The gNB-DU shall report to the gNB-CU, in the UE CONTEXT MODIFICATION RESPONSE message, the result for all the requested or modified DRBs and SRBs in the following way:

-
A list of DRBs which are successfully established shall be included in the DRB Setup List IE;

-
A list of DRBs which failed to be established shall be included in the DRB Failed to Setup List IE;

-
A list of DRBs which are successfully modified shall be included in the DRB Modified List IE;

-
A list of DRBs which failed to be modified shall be included in the DRB Failed to be Modified List IE;

-
A list of SRBs which failed to be established shall be included in the SRB Failed to Setup List IE.

When the gNB-DU reports the unsuccessful establishment of a DRB or SRB, the cause value should be precise enough to enable the gNB-CU to know the reason for the unsuccessful establishment.
If the Resource Coordination Transfer Container IE is included in the UE CONTEXT MODIFICATION RESPONSE, the gNB-CU shall transparently transfer this information for the purpose of resource coordination as described in TS 36.423 [9].
If the UE CONTEXT MODIFICATION RESPONSE message contains the DU To CU RRC Information IE, the gNB-CU shall take this into account.

If the SCell Failed To Setup List IE is contained in the UE CONTEXT MODIFICATION RESPONSE message, the gNB-CU shall regard the corresponding SCell(s) failed to be established with an appropriate cause value for each SCell failed to setup.
< unchanged text omitted >
9.2.2.1
UE CONTEXT SETUP REQUEST

This message is sent by the gNB-CU to request the setup of a UE context.
Direction: gNB-CU ( gNB-DU. 

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

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU UE F1AP ID
	M 
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID 
	O
	
	9.3.1.5
	
	YES
	ignore

	Target cell ID (FFS)
	FFS
	
	FFS
	
	FFS
	FFS

	PSCell ID
	O
	
	NCGI

9.3.1.12
	PSCell Identifier in SgNB
	YES
	Ignore

	Cell Type [FFS]
	M
	
	FFS
	Includes the cell type (PSCell, PCell, normal Cell) [FFS]
	YES
	reject

	CU to DU RRC Information
	M
	
	9.3.1.25
	
	YES
	reject

	DRX Cycle 
	O
	
	DRX Cycle 

9.3.1.24
	
	YES
	ignore

	Resource Coordination Transfer Container
	O
	
	OCTET STRING
	Includes the MeNB Resource Coordination Information IE as defined in subclause 9.1.X.1 of TS 36.423 [9].
	YES
	reject

	SCell To Be Setup List
	
	0..1
	
	
	YES
	ignore

	>SCell to Be Setup Item IEs
	
	0 .. <maxnoofSCells>
	
	
	EACH
	ignore

	>>SCell ID
	M
	
	NCGI

9.3.1.12
	SCell Identifier in SgNB
	-
	-

	SRB to Be Setup List
	
	0..1
	
	
	
	

	>SRB to Be Setup Item IEs
	
	1 .. <maxnoofSRBs>]
	
	
	
	

	>SRB ID
	M
	
	9.3.1.7
	
	
	

	DRB to Be Setup List
	
	1
	
	
	YES
	reject

	>DRB to Be Setup Item IEs
	
	1 .. <maxnoofDRBs> 
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	>>DRB QoS profile 
	O
	
	9.3.1.x
	
	-
	

	
	
	
	
	
	
	

	>>Flow-to-DRB mapping 
	O
	
	9.3.1.y
	
	
	

	>>E-UTRAN QoS
	O
	
	9.3.1.19
	Shall be used for EN-DC case to convey E-RAB Level QoS Parameters
	
	

	>>S-NSSAI
	O
	
	9.3.1.x2
	
	
	

	>> Tunnels to be setup List
	
	1
	
	
	
	

	>>>Tunnels to Be Setup Item IEs
	
	1 .. <maxnoofULTunnels>
	
	
	
	

	>>>>UL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint

9.3.2.1
	gNB-CU endpoint of the F1 transport bearer. For delivery of UL PDUs.
	-
	-

	RRC-Container
	O
	
	9.3.1.6
	
	YES
	ignore

	Masked IMEISV
	O
	
	<ref>
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofSCells
	Maximum no. of SCells allowed towards one UE, the maximum value is 64.

	maxnoofSRBs
	Maximum no. of SRB allowed towards one UE, the maximum value is 8. 

	maxnoofDRBs
	Maximum no. of DRB allowed towards one UE, the maximum value is 64. 

	maxnoofULTunnels
	Maximum no. of tunnels allowed towards one DRB, the maximum value is 2.


< unchanged text omitted >
9.2.2.7
UE CONTEXT MODIFICATION REQUEST

This message is sent by the gNB-CU to provide UE Context information changes to the gNB-DU.
Direction: gNB-CU ( gNB-DU

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

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	PSCell ID
	O
	
	NCGI

9.3.1.12
	PSCell Identifier in SgNB
	YES
	Ignore

	Cell Type [FFS]
	M
	
	FFS
	Includes the cell type (PSCell, PCell, normal Cell) [FFS]
	YES
	reject

	DRX Cycle 
	O
	
	DRX Cycle 

9.3.1.24
	
	YES
	ignore

	CU to DU RRC Information


	O


	
	9.3.1.25
	
	YES
	reject

	Transmission Stop Indicator
	O
	
	9.3.1.11
	
	YES
	ignore

	Resource Coordination Transfer Container
	O
	
	OCTET STRING
	Includes the MeNB Resource Coordination Information IE as defined in subclause 9.2.116 of TS 36.423 [9].
	YES
	reject

	RRC-Container
	O
	
	9.3.1.6
	
	YES
	ignore

	SCell To Be Setup List
	
	0..1
	
	
	YES
	ignore

	>SCell to Be Setup Item IEs
	
	<0 .. maxnoofSCells>
	
	
	EACH
	ignore

	>>SCell ID
	M
	
	NCGI

9.3.1.12
	SCell Identifier in SgNB
	-
	-

	SRB to Be Setup List
	
	0..1
	
	
	
	

	>SRB to Be Setup Item IEs
	
	<1..maxnoofSRBs>
	
	
	
	

	>>SRB ID
	M
	
	9.3.1.7
	
	
	

	DRB to Be Setup List
	
	0..1
	
	
	YES
	reject

	>DRB to Be Setup Item IEs
	
	<1 .. maxnoofDRBs>
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	>>DRB QoS profile 
	O
	
	9.3.1.x
	
	
	

	>>Flow-to-DRB mapping 
	O
	
	9.3.1.y
	
	
	

	>>E-UTRAN QoS
	O
	
	9.3.1.19
	Shall be used for EN-DC case to convey E-RAB Level QoS Parameters
	
	

	>>S-NSSAI
	O
	
	9.3.1.x2
	
	
	

	>> Tunnels to be setup List 
	
	1
	
	
	
	

	>>Tunnels to Be Setup Item IEs
	
	1 .. <maxnoofULTunnels>
	
	
	
	

	>>>UL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint

9.3.2.1
	gNB-CU endpoint of the F1 transport bearer. For delivery of UL PDUs.
	-
	-

	DRB to Be Modified List
	
	0..1
	
	
	YES
	reject

	>DRB to Be Modified Item IEs
	
	<1 .. maxnoofDRBs>
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	>>DRB QoS profile 
	O
	
	9.3.1.x
	
	
	

	>>Flow-to-DRB mapping 
	O
	
	9.3.1.y
	
	
	

	>>E-UTRAN QoS
	O
	
	9.3.1.19
	Shall be used for EN-DC case to convey E-RAB Level QoS Parameters
	
	

	>>S-NSSAI
	O
	
	9.3.1.x2
	
	
	

	>> Tunnels to be setup List 
	
	0..1
	
	
	
	

	>>>Tunnels to Be Setup Item IEs
	
	1 .. <maxnoofULTunnels>
	
	
	
	

	>>>>UL GTP Tunnel Endpoint
	M
	
	GTP Tunnel Endpoint

9.3.2.1
	gNB-CU endpoint of the F1 transport bearer. For delivery of UL PDUs.
	-
	-

	SRB TO Be Released List
	
	0..1
	
	
	
	

	>SRB To Be Released Item IEs
	
	<1..maxnoofSRBs>
	
	
	
	

	>>SRB ID
	M
	
	9.3.1.7
	
	
	

	DRB to Be Released List
	
	0..1
	
	
	YES
	reject

	>DRB to Be Released Item IEs
	
	<1 .. maxnoofDRBs>
	
	
	EACH
	reject

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	


	Range bound
	Explanation

	maxnoofSCells
	Maximum no. of SCells allowed towards one UE, the maximum value is 64.

	maxnoofSRBs
	Maximum no. of SRB allowed towards one UE, the maximum value is 8. 

	maxnoofDRBs
	Maximum no. of DRB allowed towards one UE, the maximum value is 64. 

	maxnoofDLTunnels
	Maximum no. of tunnels allowed towards one DRB, the maximum value is 2.


< unchanged text omitted >
9.3.1.20
Allocation and Retention Priority

This IE specifies the relative importance compared to other E-RABs for allocation and retention of the E-UTRAN Radio Access Bearer, or the relative importance of a QoS flow/DRB compared to other QoS flows/DRBs for allocation and retention of NG-RAN resources.

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

	Priority Level
	M
	
	INTEGER (0..15)
	Desc.: This IE should be understood as "priority of allocation and retention" (see TS 23.401 [10] for E-UTRAN or TS 23.501 [x1] for NR).

Usage:

Value 15 means "no priority".

Values between 1 and 14 are ordered in decreasing order of priority, i.e. 1 is the highest and 14 the lowest.

Value 0 shall be treated as a logical error if received.

	Pre-emption Capability
	M
	
	ENUMERATED(shall not trigger pre-emption, may trigger pre-emption)
	Desc.: This IE indicates the pre-emption capability of the request on other E-RABs for E-UTRAN or other QoS flows/DRBs for NG-RAN.
Usage: 

For EN-DC, the E-RAB shall not pre-empt other E-RABs or, the E-RAB may pre-empt other E-RABs. 
The Pre-emption Capability indicator applies to the allocation of resources for an E-RAB and as such it provides the trigger to the pre-emption procedures/processes of the eNB.
For NG-RAN, The QoS flow/DRB shall not pre-empt other QoS flows/DRB or, the QoS flow/DRB may pre-empt other QoS flows/DRBs. The Pre-emption Capability indicator applies to the allocation of resources for a QoS flow/DRB and as such it provides the trigger to the pre-emption procedures/processes of the NG-RAN node.

	Pre-emption Vulnerability
	M
	
	ENUMERATED(not pre-emptable, pre-emptable)
	Desc.: This IE indicates the vulnerability of the E-RAB to pre-emption of other E-RABs for EN-DC, or vulnerability of the QoS flow/DRB to pre-emption of other QoS flows/DRBs..

Usage:

For EN-DC, the E-RAB shall not be pre-empted by other E-RABs or the E-RAB may be pre-empted by other RABs. 
Pre-emption Vulnerability indicator applies for the entire duration of the E-RAB, unless modified, and as such indicates whether the E-RAB is a target of the pre-emption procedures/processes of the eNB.
For NG-RAN, The QoS flow/DRB shall not be pre-empted by other QoS flows/DRBs or the QoS flow/DRB may be pre-empted by other QoS flows/DRBs. The Pre-emption Vulnerability indicator applies for the entire duration of the QoS flow/DRB, unless modified and as such indicates whether the QoS flow/DRB is a target of the pre-emption procedures/processes of the NG-RAN node.


< unchanged text omitted >
9.3.1.x QoS Parameters
This IE defines the QoS profile to be applied to a traffic flow or a DRB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	5QI
	O (FFS)
	
	INTEGER (0..255)
	Details in TS 23.501 [9]. 
	YES
	reject

	CHOICE QoS Characteristics
	M
	
	
	
	YES
	reject

	>Non-dynamic 5QI
	
	
	
	
	-
	

	>>Non Dynamic 5QI Descriptor
	M
	
	9.3.1.xx
	
	-
	

	 >Dynamic 5QI
	
	
	
	
	-
	

	>>Dynamic 5QI Descriptor
	M
	
	9.3.1.yy
	
	-
	

	Allocation and Retention Priority
	M
	
	9.3.1.20
	
	-
	

	GBR QoS Flow Information
	O
	
	9.3.1.zz
	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 applies to non-GBR flows only and shall be ignored otherwise.
	-
	


9.3.1.y Flow to DRB mapping
This IE define the mapping relationship between a DRB and a traffic flow.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Flow-to-DRB mapping
	
	1 ..  <maxnoofQoSFlows>
	
	

	>Flow indicator
	M
	
	<ref>
	

	> Flow level QoS profile
	M
	
	9.3.1.x
	


9.3.1.xx 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

	Priority Level
	O
	
	<ref>
	For details see TS 23.501 [9]. When included overrides standardized or pre-configured value.

	Averaging Window
	O
	
	<ref>
	This IE applies to GBR QoS Flows only. For details see TS 23.501 [9]. When included overrides standardized or pre-configured value.

	Maximum Data Burst Volume
	O
	
	<ref>
	For details see TS 23.501 [9]. When included overrides standardized or pre-configured value.


9.3.1.yy 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

	Priority Level
	M
	
	<ref>
	For details see TS 23.501 [9].

	Packet Delay Budget
	M
	
	<ref>
	For details see TS 23.501 [9].

	Packet Error Rate
	M
	
	<ref>
	For details see TS 23.501 [9].

	Delay Critical
	C-ifGBRflow
	
	ENUMERATED(delay critical, non-delay critical)
	For details see TS 23.501 [9].

	Averaging Window
	C-ifGBRflow 
	
	<ref>
	For details see TS 23.501 [9].

	Maximum Data Burst Volume
	O
	
	<ref>
	For details see TS 23.501 [9].


9.3.1.zz
GBR QoS Flow Information
Editor’s Note:
Further details FFS.

This IE indicates QoS parameters for a GBR QoS flow for downlink and uplink.

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

	Maximum Flow Bit Rate Downlink
	M
	
	Bit Rate

9.3.1.22
	Maximum Bit Rate in DL. Details in TS 23.501 [9].
	-
	-

	Maximum Flow Bit Rate Uplink
	M
	
	Bit Rate

9.3.1.22
	Maximum Bit Rate in UL. Details in TS 23.501 [9].
	-
	-

	Guaranteed Flow Bit Rate Downlink
	M
	
	Bit Rate

9.3.1.22
	Guaranteed Bit Rate (provided there is data to deliver) in DL. Details in TS 23.501 [9].
	-
	-

	Guaranteed Flow Bit Rate Uplink
	M
	
	Bit Rate

9.3.1.22
	Guaranteed Bit Rate (provided there is data to deliver). Details in TS 23.501 [9].
	-
	-

	Notification Control
	O
	
	ENUMERATED (notification requested, ...) 
	Details in TS 23.501 [9].
	-
	-

	Maximum Packet Loss Rate Downlink
	O
	
	<ref>
	Indicates the maximum rate for lost packets that can be tolerated in the downlink direction. Details in TS 23.501 [9].
	-
	-

	Maximum Packet Loss Rate Uplink
	O
	
	<ref>
	Indicates the maximum rate for lost packets that can be tolerated in the uplink direction. Details in TS 23.501 [9].
	-
	-


< unchanged text omitted >
9.4.3
Elementary Procedure Definitions

-- **************************************************************

--

-- Elementary Procedure definitions

--

-- **************************************************************

F1AP-PDU-Descriptions  { 

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-PDU-Descriptions (0)}

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

-- **************************************************************

--

-- IE parameter types from other modules.

--

-- **************************************************************

IMPORTS


Criticality,


ProcedureCode

FROM F1AP-CommonDataTypes


Reset,


ResetAcknowledge,


F1SetupRequest,


F1SetupResponse,


F1SetupFailure, 

GNBDUConfigurationUpdate,


GNBDUConfigurationUpdateAcknowledge,


GNBDUConfigurationUpdateFailure,


GNBCUConfigurationUpdate,


GNBCUConfigurationUpdateAcknowledge,


GNBCUConfigurationUpdateFailure,


UEContextSetupRequest,


UEContextSetupResponse,


UEContextSetupFailure,


UEContextReleaseCommand,


UEContextReleaseComplete,


UEContextModificationRequest,


UEContextModificationResponse,


UEContextModificationFailure,


UEContextModificationRequired,


UEContextModificationConfirm,


ErrorIndication,


UEContextReleaseRequest,


DLRRCMessageTransfer,


ULRRCMessageTransfer,


PrivateMessage,


InitialULRRCMessageTransfer,

SystemInformationDeliveryCommand,

Paging
FROM F1AP-PDU-Contents


id-Reset,


id-F1Setup,


id-gNBDUConfigurationUpdate,


id-gNBCUConfigurationUpdate,


id-UEContextSetup,


id-UEContextRelease,


id-UEContextModification,


id-UEContextModificationRequired,


id-ErrorIndication, 

id-UEContextReleaseRequest,


id-DLRRCMessageTransfer,


id-ULRRCMessageTransfer,


id-privateMessage,


id-InitialULRRCMessageTransfer,

id-SystemInformationDeliveryCommand,

id-Paging
FROM F1AP-Constants;

-- **************************************************************

--

-- Interface Elementary Procedure Class

--

-- **************************************************************

F1AP-ELEMENTARY-PROCEDURE ::= CLASS {


&InitiatingMessage



,


&SuccessfulOutcome






OPTIONAL,


&UnsuccessfulOutcome





OPTIONAL,


&procedureCode



ProcedureCode 
UNIQUE,


&criticality



Criticality 
DEFAULT ignore

}

WITH SYNTAX {


INITIATING MESSAGE


&InitiatingMessage


[SUCCESSFUL OUTCOME


&SuccessfulOutcome]


[UNSUCCESSFUL OUTCOME

&UnsuccessfulOutcome]


PROCEDURE CODE



&procedureCode


[CRITICALITY



&criticality]

}

-- **************************************************************

--

-- Interface PDU Definition

--

-- **************************************************************

F1AP-PDU ::= CHOICE {


initiatingMessage
InitiatingMessage,


successfulOutcome
SuccessfulOutcome,


unsuccessfulOutcome
UnsuccessfulOutcome,


...

}

InitiatingMessage ::= SEQUENCE {


procedureCode
F1AP-ELEMENTARY-PROCEDURE.&procedureCode

({F1AP-ELEMENTARY-PROCEDURES}),


criticality

F1AP-ELEMENTARY-PROCEDURE.&criticality


({F1AP-ELEMENTARY-PROCEDURES}{@procedureCode}),


value


F1AP-ELEMENTARY-PROCEDURE.&InitiatingMessage
({F1AP-ELEMENTARY-PROCEDURES}{@procedureCode})

}

SuccessfulOutcome ::= SEQUENCE {


procedureCode
F1AP-ELEMENTARY-PROCEDURE.&procedureCode

({F1AP-ELEMENTARY-PROCEDURES}),


criticality

F1AP-ELEMENTARY-PROCEDURE.&criticality


({F1AP-ELEMENTARY-PROCEDURES}{@procedureCode}),


value


F1AP-ELEMENTARY-PROCEDURE.&SuccessfulOutcome
({F1AP-ELEMENTARY-PROCEDURES}{@procedureCode})

}

UnsuccessfulOutcome ::= SEQUENCE {


procedureCode
F1AP-ELEMENTARY-PROCEDURE.&procedureCode

({F1AP-ELEMENTARY-PROCEDURES}),


criticality

F1AP-ELEMENTARY-PROCEDURE.&criticality


({F1AP-ELEMENTARY-PROCEDURES}{@procedureCode}),


value


F1AP-ELEMENTARY-PROCEDURE.&UnsuccessfulOutcome
({F1AP-ELEMENTARY-PROCEDURES}{@procedureCode})

}

-- **************************************************************

--

-- Interface Elementary Procedure List

--

-- **************************************************************

F1AP-ELEMENTARY-PROCEDURES F1AP-ELEMENTARY-PROCEDURE ::= {


F1AP-ELEMENTARY-PROCEDURES-CLASS-1


|


F1AP-ELEMENTARY-PROCEDURES-CLASS-2,



...

}

F1AP-ELEMENTARY-PROCEDURES-CLASS-1 F1AP-ELEMENTARY-PROCEDURE ::= {


reset






|


f1Setup






|


gNBDUConfigurationUpdate

|


gNBCUConfigurationUpdate

|


uEContextSetup




|


uEContextRelease



|


uEContextModification


|


uEContextModificationRequired
,


...}

 F1AP-ELEMENTARY-PROCEDURES-CLASS-2 F1AP-ELEMENTARY-PROCEDURE ::= {



errorIndication




|


uEContextReleaseRequest


|


dLRRCMessageTransfer


|


uLRRCMessageTransfer


|


privateMessage




|


initialULRRCMessageTransfer

|


systemInformationDelivery

|


paging,


...

}

-- **************************************************************

--

-- Interface Elementary Procedures

--

-- **************************************************************

reset F1AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

Reset


SUCCESSFUL OUTCOME

ResetAcknowledge


PROCEDURE CODE


id-Reset


CRITICALITY



reject

}

f1Setup F1AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

F1SetupRequest


SUCCESSFUL OUTCOME

F1SetupResponse


UNSUCCESSFUL 


OUTCOME
F1SetupFailure


PROCEDURE CODE


id-F1Setup


CRITICALITY



reject

}

gNBDUConfigurationUpdate F1AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

GNBDUConfigurationUpdate


SUCCESSFUL OUTCOME

GNBDUConfigurationUpdateAcknowledge


UNSUCCESSFUL OUTCOME

GNBDUConfigurationUpdateFailure


PROCEDURE CODE


id-gNBDUConfigurationUpdate


CRITICALITY



reject

}

gNBCUConfigurationUpdate F1AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

GNBCUConfigurationUpdate


SUCCESSFUL OUTCOME

GNBCUConfigurationUpdateAcknowledge


UNSUCCESSFUL OUTCOME

GNBCUConfigurationUpdateFailure


PROCEDURE CODE


id-gNBCUConfigurationUpdate


CRITICALITY



reject

}

uEContextSetup F1AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

UEContextSetupRequest


SUCCESSFUL OUTCOME

UEContextSetupResponse


UNSUCCESSFUL OUTCOME

UEContextSetupFailure


PROCEDURE CODE


id-UEContextSetup


CRITICALITY



reject

}

uEContextRelease F1AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

UEContextReleaseCommand


SUCCESSFUL OUTCOME

UEContextReleaseComplete


PROCEDURE CODE


id-UEContextRelease


CRITICALITY



reject

}

uEContextModification F1AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

UEContextModificationRequest


SUCCESSFUL OUTCOME

UEContextModificationResponse


UNSUCCESSFUL OUTCOME

UEContextModificationFailure


PROCEDURE CODE


id-UEContextModification


CRITICALITY



reject

}

uEContextModificationRequired F1AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

UEContextModificationRequired


SUCCESSFUL OUTCOME

UEContextModificationConfirm


PROCEDURE CODE


id-UEContextModificationRequired


CRITICALITY



reject

}

errorIndication F1AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

ErrorIndication


PROCEDURE CODE


id-ErrorIndication


CRITICALITY



ignore

}

uEContextReleaseRequest F1AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

UEContextReleaseRequest


PROCEDURE CODE


id-UEContextReleaseRequest


CRITICALITY



ignore

}

initialULRRCMessageTransfer F1AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

InitialULRRCMessageTransfer

PROCEDURE CODE


id-InitialULRRCMessageTransfer

CRITICALITY



ignore

}

dLRRCMessageTransfer F1AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

DLRRCMessageTransfer


PROCEDURE CODE


id-DLRRCMessageTransfer


CRITICALITY



ignore

}

uLRRCMessageTransfer F1AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

ULRRCMessageTransfer


PROCEDURE CODE


id-ULRRCMessageTransfer


CRITICALITY



ignore

}

privateMessage F1AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

PrivateMessage


PROCEDURE CODE


id-privateMessage


CRITICALITY



ignore

}
systemInformationDelivery F1AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

SystemInformationDeliveryCommand

PROCEDURE CODE


id-SystemInformationDeliveryCommand

CRITICALITY



ignore

}

paging F1AP-ELEMENTARY-PROCEDURE ::= {


INITIATING MESSAGE

Paging

PROCEDURE CODE


id-Paging

CRITICALITY



ignore

}

END

9.4.4
PDU Definitions

-- **************************************************************

--

-- PDU definitions for F1AP.

--

-- **************************************************************

F1AP-PDU-Contents { 

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-PDU-Contents (1) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

-- **************************************************************

--

-- IE parameter types from other modules.

--

-- **************************************************************

IMPORTS


Active-Cells-Item, 

Candidate-SpCell-Item,


Cause,


Cells-Failed-to-be-Activated-List-Item,


Cells-to-be-Activated-List-Item,


Cells-to-be-Deactivated-List-Item,


CriticalityDiagnostics,


CUtoDURRCInformation,


DRBID,

DRBQoS,

DRBs-FailedToBeModifiedConf-Item,


DRBs-FailedToBeModified-Item,


DRBs-FailedToBeSetup-Item,


DRBs-FailedToBeSetupMod-Item,


DRBs-ModifiedConf-Item,


DRBs-Modified-Item,


DRBs-Required-ToBeModified-Item,


DRBs-Required-ToBeReleased-Item,


DRBs-Setup-Item,


DRBs-SetupMod-Item,


DRBs-ToBeModified-Item,


DRBs-ToBeReleased-Item,


DRBs-ToBeSetup-Item,


DRBs-ToBeSetupMod-Item,


DRXCycle,


DUtoCURRCInformation,


EUTRANQoS,

FlowtoDRBmapping
,


GNB-CU-UE-F1AP-ID,


GNB-DU-UE-F1AP-ID,


GNB-DU-ID,


GNB-DU-Served-Cells-Item,


GNB-DU-System-Information, 

GNB-CU-Name,


GNB-DU-Name,


GTPTunnelEndpoint,


NRCGI,


NRPCI,


Potential-SpCell-Item,


ResourceCoordinationTransferContainer,


RRCContainer,


RRCRconfigurationCompleteIndicator,


SCellIndex,


SCell-ToBeRemoved-Item,


SCell-ToBeSetup-Item,


SCell-ToBeSetupMod-Item, 

SCell-FailedtoSetup-Item,


SCell-FailedtoSetupMod-Item,


Served-Cell-Information,


Served-Cells-To-Add-Item,


Served-Cells-To-Delete-Item,


Served-Cells-To-Modify-Item,


SRBID,


SRBs-FailedToBeSetup-Item,


SRBs-FailedToBeSetupMod-Item,


SRBs-Required-ToBeReleased-Item,


SRBs-ToBeReleased-Item,


SRBs-ToBeSetup-Item,


SRBs-ToBeSetupMod-Item,


TimeToWait,


TransactionID,


TransmissionStopIndicator,


UE-associatedLogicalF1-ConnectionItem,


ULTunnels-ToBeSetup-Item,


DUtoCURRCContainer,

PagingCell-Item, 

SItype-Item,

UEIdentityIndexValue,


GNB-CU-TNL-to-be-Added-Item,

GNB-CU-TNL-to-be-Removed-Item,

GNB-CU-TNL-to-be-Modified-Item,


MaskedIMEISV,


PagingDRX,


PagingPriority,


CNUEPagingIdentity,

RANUEPagingIdentity
FROM F1AP-IEs


PrivateIE-Container{},


ProtocolExtensionContainer{},


ProtocolIE-Container{},


ProtocolIE-ContainerPair{},


ProtocolIE-SingleContainer{},


F1AP-PRIVATE-IES,


F1AP-PROTOCOL-EXTENSION,


F1AP-PROTOCOL-IES,


F1AP-PROTOCOL-IES-PAIR

FROM F1AP-Containers


id-Active-Cells-Item,


id-Active-Cells-List,


id-Candidate-SpCell-Item,


id-Candidate-SpCell-List,


id-Cause,


id-Cells-Failed-to-be-Activated-List,


id-Cells-Failed-to-be-Activated-List-Item,


id-Cells-to-be-Activated-List,


id-Cells-to-be-Activated-List-Item,


id-Cells-to-be-Deactivated-List,


id-Cells-to-be-Deactivated-List-Item,


id-CriticalityDiagnostics,


id-CUtoDURRCInformation,


id-DRBs-FailedToBeModifiedConf-Item,


id-DRBs-FailedToBeModifiedConf-List,


id-DRBs-FailedToBeModified-Item,


id-DRBs-FailedToBeModified-List,


id-DRBs-FailedToBeSetup-Item,


id-DRBs-FailedToBeSetup-List,


id-DRBs-FailedToBeSetupMod-Item,


id-DRBs-FailedToBeSetupMod-List,


id-DRBs-ModifiedConf-Item,


id-DRBs-ModifiedConf-List,


id-DRBs-Modified-Item,


id-DRBs-Modified-List,


id-DRBs-Required-ToBeModified-Item,


id-DRBs-Required-ToBeModified-List,


id-DRBs-Required-ToBeReleased-Item,


id-DRBs-Required-ToBeReleased-List,


id-DRBs-Setup-Item,


id-DRBs-Setup-List,


id-DRBs-SetupMod-Item,


id-DRBs-SetupMod-List,


id-DRBs-ToBeModified-Item,


id-DRBs-ToBeModified-List,


id-DRBs-ToBeReleased-Item,


id-DRBs-ToBeReleased-List,


id-DRBs-ToBeSetup-Item,


id-DRBs-ToBeSetup-List,


id-DRBs-ToBeSetupMod-Item,


id-DRBs-ToBeSetupMod-List,


id-DRXCycle,


id-DUtoCURRCInformation,


id-gNB-CU-UE-F1AP-ID, 


id-gNB-DU-UE-F1AP-ID,


id-gNB-DU-ID,


id-GNB-DU-Served-Cells-Item,


id-gNB-DU-Served-Cells-List, 

id-gNB-CU-Name,


id-gNB-DU-Name,


id-oldgNB-DU-UE-F1AP-ID,


id-Potential-SpCell-Item,


id-Potential-SpCell-List,


id-ResetType,


id-ResourceCoordinationTransferContainer,


id-RRCContainer,


id-RRCRconfigurationCompleteIndicator,


id-SCell-FailedtoSetup-List,


id-SCell-FailedtoSetup-Item,


id-SCell-FailedtoSetupMod-List,


id-SCell-FailedtoSetupMod-Item,


id-SCell-ToBeRemoved-Item,


id-SCell-ToBeRemoved-List,


id-SCell-ToBeSetup-Item,


id-SCell-ToBeSetup-List,


id-SCell-ToBeSetupMod-Item,


id-SCell-ToBeSetupMod-List,


id-Served-Cells-To-Add-Item,


id-Served-Cells-To-Add-List,


id-Served-Cells-To-Delete-Item,


id-Served-Cells-To-Delete-List,


id-Served-Cells-To-Modify-Item,


id-Served-Cells-To-Modify-List,


id-SpCell-ID,


id-SRBID,


id-SRBs-FailedToBeSetup-Item,


id-SRBs-FailedToBeSetup-List,


id-SRBs-FailedToBeSetupMod-Item,


id-SRBs-FailedToBeSetupMod-List,


id-SRBs-Required-ToBeReleased-Item,


id-SRBs-Required-ToBeReleased-List,


id-SRBs-ToBeReleased-Item,


id-SRBs-ToBeReleased-List, 


id-SRBs-ToBeSetup-Item,


id-SRBs-ToBeSetup-List,


id-SRBs-ToBeSetupMod-Item,


id-SRBs-ToBeSetupMod-List,


id-TimeToWait,


id-TransactionID,


id-TransmissionStopIndicator,


id-UE-associatedLogicalF1-ConnectionItem,


id-UE-associatedLogicalF1-ConnectionListResAck,

id-DUtoCURRCContainer,

id-NRCGI, 

id-PagingCell-Item,

id-PagingCell-List,

id-PagingDRX,

id-PagingPriority, 

id-SItype-Item,

id-SItype-List,

id-UEIdentityIndexValue,


id-GNB-CU-TNL-to-be-Added-Item,

id-gNB-CU-TNL-to-be-Added-List,

id-gNB-CU-TNL-to-be-Removed-Item,

id-gNB-CU-TNL-to-be-Removed-List,

id-gNB-CU-TNL-to-be-Modified-Item,

id-gNB-CU-TNL-to-be-Modified-List,

id-MaskedIMEISV,


id-CNUEPagingIdentity,

id-RANUEPagingIdentity,

maxCellingNBDU,


maxnoofCandidateSpCells,


maxnoofDRBs,


maxnoofErrors,


maxnoofIndividualF1ConnectionsToReset,


maxnoofPotentialSpCells,

maxnoofSCells,


maxnoofSRBs,


maxnoofSITypes,

maxnoofPagingCells,


maxnoofTNLEndPoints
FROM F1AP-Constants;

< unchanged text omitted >
9.4.5
Information Element Definitions

-- **************************************************************

--

-- Information Element Definitions

--

-- **************************************************************

F1AP-IEs {

itu-t (0) identified-organization (4) etsi (0) mobileDomain (0) 

ngran-access (22) modules (3) f1ap (3) version1 (1) f1ap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::= 

BEGIN

IMPORTS

id-gNB-CUSystemInformation,

id-HandoverPreparationInformation,

id-SNSSAI,

maxNRARFCN,


maxnoofErrors,


maxnoofBPLMNs,


maxnoofDLTunnels,


maxnoofULTunnels

FROM F1AP-Constants


Criticality,


ProcedureCode,


ProtocolIE-ID,


TriggeringMessage

FROM F1AP-CommonDataTypes


ProtocolExtensionContainer{},


F1AP-PROTOCOL-EXTENSION,


ProtocolIE-SingleContainer{},


F1AP-PROTOCOL-IES

FROM F1AP-Containers;

-- A

Active-Cells-Item ::= SEQUENCE {


nRCGI

NRCGI
,


iE-Extensions



ProtocolExtensionContainer { { Active-Cells-ItemExtIEs } }
OPTIONAL,


...

}

Active-Cells-ItemExtIEs 
F1AP-PROTOCOL-EXTENSION ::= {


...

}

AllocationAndRetentionPriority ::= SEQUENCE {


priorityLevel



PriorityLevel,


pre-emptionCapability

Pre-emptionCapability,


pre-emptionVulnerability
Pre-emptionVulnerability,


iE-Extensions



ProtocolExtensionContainer { {AllocationAndRetentionPriority-ExtIEs} } OPTIONAL,


...

}

AllocationAndRetentionPriority-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}
AveragingWindow
::= {
ffs
}

--
C-ifGBRflow
< unchanged text omitted >
-- D

DelayCritical
::= ENUMERATED
{
delay critical, non-delay critical, ...
}
--
C-ifGBRflow
DLTunnels-ToBeSetup-List ::= SEQUENCE (SIZE(1..maxnoofDLTunnels)) OF DLTunnels-ToBeSetup-Item

DLTunnels-ToBeSetup-Item ::= SEQUENCE {


dL-GTP-Tunnel-EndPoint
GTPTunnelEndpoint
,


iE-Extensions
ProtocolExtensionContainer { { DLTunnels-ToBeSetup-ItemExtIEs } }
OPTIONAL,


...

}

DLTunnels-ToBeSetup-ItemExtIEs 
F1AP-PROTOCOL-EXTENSION ::= {


...

}

DRBID ::= INTEGER (1..32, ...)
DRBQoS
::= SEQUENCE {

5QI








INTEGER (0..255, ...)
OPTIONAL,

qoSCharacteristics




QoSCharacteristics,

allocationAndRetentionPriority

AllocationAndRetentionPriority,


gBRQoSFlowInformation



GBRQoSFlowInformation
OPTIONAL,


reflectiveQoSAttribute



ReflectiveQoSAttribute
OPTIONAL,

...

}
DRBs-FailedToBeModified-Item
::= SEQUENCE {


dRBID

DRBID

,


cause

Cause

OPTIONAL,


iE-Extensions
ProtocolExtensionContainer { { DRBs-FailedToBeModified-ItemExtIEs } }
OPTIONAL,


...

}

DRBs-FailedToBeModified-ItemExtIEs 
F1AP-PROTOCOL-EXTENSION ::= {


...

}

DRBs-FailedToBeModifiedConf-Item
 
::= SEQUENCE {


dRBID

DRBID

,


cause

Cause

OPTIONAL,


iE-Extensions
ProtocolExtensionContainer { { DRBs-FailedToBeModifiedConf-ItemExtIEs } }
OPTIONAL,


...

}

DRBs-FailedToBeModifiedConf-ItemExtIEs 
F1AP-PROTOCOL-EXTENSION ::= {


...

}

DRBs-FailedToBeSetup-Item
::= SEQUENCE {


dRBID
DRBID,


cause
Cause
OPTIONAL,


iE-Extensions
ProtocolExtensionContainer { { DRBs-FailedToBeSetup-ItemExtIEs } }
OPTIONAL,


...

}

DRBs-FailedToBeSetup-ItemExtIEs 
F1AP-PROTOCOL-EXTENSION ::= {


...

}

DRBs-FailedToBeSetupMod-Item
::= SEQUENCE {


dRBID

DRBID
,


cause

Cause


OPTIONAL ,


iE-Extensions
ProtocolExtensionContainer { { DRBs-FailedToBeSetupMod-ItemExtIEs } }
OPTIONAL,


...

}

DRBs-FailedToBeSetupMod-ItemExtIEs 
F1AP-PROTOCOL-EXTENSION ::= {


...

}

DRBs-Modified-Item
::= SEQUENCE {


dRBID






DRBID,


dLTunnels-ToBeSetup-List

DLTunnels-ToBeSetup-List,


iE-Extensions
ProtocolExtensionContainer { { DRBs-Modified-ItemExtIEs } }
OPTIONAL,


...

}

DRBs-Modified-ItemExtIEs 
F1AP-PROTOCOL-EXTENSION ::= {


...

}

DRBs-ModifiedConf-Item
::= SEQUENCE {


dRBID






DRBID,


uLTunnels-ToBeSetup-List

ULTunnels-ToBeSetup-List
,


iE-Extensions
ProtocolExtensionContainer { { DRBs-ModifiedConf-ItemExtIEs } }
OPTIONAL,


...

}

DRBs-ModifiedConf-ItemExtIEs 
F1AP-PROTOCOL-EXTENSION ::= {


...

}

DRBs-Required-ToBeModified-Item
::= SEQUENCE {


dRBID






DRBID,


dLTunnels-ToBeSetup-List

DLTunnels-ToBeSetup-List
,


iE-Extensions
ProtocolExtensionContainer { { DRBs-Required-ToBeModified-ItemExtIEs } }
OPTIONAL,


...

}

DRBs-Required-ToBeModified-ItemExtIEs 
F1AP-PROTOCOL-EXTENSION ::= {


...

}

DRBs-Required-ToBeReleased-Item
::= SEQUENCE {


dRBID

DRBID,


iE-Extensions
ProtocolExtensionContainer { { DRBs-Required-ToBeReleased-ItemExtIEs } }
OPTIONAL,


...

}

DRBs-Required-ToBeReleased-ItemExtIEs 
F1AP-PROTOCOL-EXTENSION ::= {


...

}

DRBs-Setup-Item ::= SEQUENCE {


dRBID






DRBID,


dLTunnels-ToBeSetup-List

DLTunnels-ToBeSetup-List
, 


iE-Extensions
ProtocolExtensionContainer { { DRBs-Setup-ItemExtIEs } }
OPTIONAL,


...

}

DRBs-Setup-ItemExtIEs 
F1AP-PROTOCOL-EXTENSION ::= {


...

}

DRBs-SetupMod-Item
::= SEQUENCE {


dRBID






DRBID,


dLTunnels-ToBeSetup-List

DLTunnels-ToBeSetup-List
,


iE-Extensions
ProtocolExtensionContainer { { DRBs-SetupMod-ItemExtIEs } }
OPTIONAL,


...

}

DRBs-SetupMod-ItemExtIEs 
F1AP-PROTOCOL-EXTENSION ::= {


...

}

DRBs-ToBeModified-Item
::= SEQUENCE {


dRBID





DRBID,


eUTRANQoS




EUTRANQoS

OPTIONAL,


uLTunnels-ToBeSetup-List
ULTunnels-ToBeSetup-List
, 

uLConfiguration



ULConfiguration
OPTIONAL,


iE-Extensions
ProtocolExtensionContainer { { DRBs-ToBeModified-ItemExtIEs } }
OPTIONAL,


...

}

DRBs-ToBeModified-ItemExtIEs 
F1AP-PROTOCOL-EXTENSION ::= {

{ ID id-SNSSAI
CRITICALITY reject
EXTENSION SNSSAI

PRESENCE optional },


...

}

DRBs-ToBeReleased-Item
::= SEQUENCE {


dRBID
DRBID,


iE-Extensions
ProtocolExtensionContainer { { DRBs-ToBeReleased-ItemExtIEs } }
OPTIONAL,


...

}

DRBs-ToBeReleased-ItemExtIEs 
F1AP-PROTOCOL-EXTENSION ::= {


...

}

DRBs-ToBeSetup-Item ::= SEQUENCE
{


dRBID





DRBID,


eUTRANQoS




EUTRANQoS


OPTIONAL,

dRBQoS





DRBQoS



OPTIONAL,

flowtoDRBmapping



FlowtoDRBmapping

OPTIONAL,

uLTunnels-ToBeSetup-List
ULTunnels-ToBeSetup-List
, 


rLCMode





RLCMode, 

uLConfiguration



ULConfiguration
OPTIONAL,


iE-Extensions
ProtocolExtensionContainer { { DRBs-ToBeSetup-ItemExtIEs } }
OPTIONAL,


...

}

DRBs-ToBeSetup-ItemExtIEs 
F1AP-PROTOCOL-EXTENSION ::= {

{ ID id-SNSSAI
CRITICALITY reject
EXTENSION SNSSAI

PRESENCE optional },


...

}

DRBs-ToBeSetupMod-Item
::= SEQUENCE {


dRBID





DRBID,


eUTRANQoS




EUTRANQoS

OPTIONAL,

dRBQoS





DRBQoS



OPTIONAL,

flowtoDRBmapping



FlowtoDRBmapping

OPTIONAL,

rLCMode





RLCMode, 


uLConfiguration



ULConfiguration
OPTIONAL,


uLTunnels-ToBeSetup-List

ULTunnels-ToBeSetup-List,


iE-Extensions
ProtocolExtensionContainer { { DRBs-ToBeSetupMod-ItemExtIEs } }
OPTIONAL,


...

}

DRBs-ToBeSetupMod-ItemExtIEs 
F1AP-PROTOCOL-EXTENSION ::= {

{ ID id-SNSSAI
CRITICALITY reject
EXTENSION SNSSAI

PRESENCE optional },


...

}

DRXCycle
::= SEQUENCE {


longDRXCycleLength
LongDRXCycleLength,


shortDRXCycleLength

ShortDRXCycleLength
OPTIONAL,


shortDRXCycleTimer
ShortDRXCycleTimer OPTIONAL,


iE-Extensions

ProtocolExtensionContainer { { DRXCycle-ExtIEs} } OPTIONAL,


...

}

DRXCycle-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}
DUtoCURRCContainer ::= OCTET STRING

DUtoCURRCInformation ::= SEQUENCE {


cellGroupConfig

CellGroupConfig,


gapOffset


GapOffset
OPTIONAL,


iE-Extensions



ProtocolExtensionContainer { { DUtoCURRCInformation-ExtIEs} } OPTIONAL,


...

}

DUtoCURRCInformation-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}
Dynamic5QIDescriptor

::= SEQUENCE {

priorityLevel



PriorityLevelFor5G,

packedDelayBudget


PackedDelayBudget,


packetErrorRate



PacketErrorRate,


delayCritical



DelayCritical


OPTIONAL,

averagingWindow



AveragingWindow


OPTIONAL,


maximumDataBurstVolume

MaximumDataBurstVolume
OPTIONAL,

...
}
-- E

EUTRANQoS
::= SEQUENCE {


qCI







QCI,


allocationAndRetentionPriority
AllocationAndRetentionPriority,


gbrQosInformation



GBR-QosInformation








OPTIONAL,


iE-Extensions




ProtocolExtensionContainer { { EUTRANQoS-ExtIEs} }
OPTIONAL,


...

}

EUTRANQoS-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}

Extended-TAC ::= OCTET STRING (SIZE(3))

-- F

FDD-Info ::= SEQUENCE {


uL-NRARFCN





NRARFCN,


dL-NRARFCN





NRARFCN,


uL-Transmission-Bandwidth

Transmission-Bandwidth,


dL-Transmission-Bandwidth

Transmission-Bandwidth,


iE-Extensions




ProtocolExtensionContainer { {FDD-Info-ExtIEs} } OPTIONAL,


...

}

FDD-Info-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}

FlowtoDRBmapping ::= SEQUENCE (SIZE(1.. maxnoofQoSFlows)) OF ProtocolIE-SingleContainer { { FlowtoDRBmapping-ItemIEs } }

FlowtoDRBmapping-ItemIEs F1AP-PROTOCOL-IES ::= {

flowindicator


Flowindicator,


flowlevelQoSprofile

DRBQoS,

...

}
-- G

GapOffset ::= OCTET STRING

GBRQoSFlowInformation
::= SEQUENCE {

maximumFlowBitRateDownlink

BitRate,

maximumFlowBitRateUplink


BitRate,


guaranteedFlowBitRateDownlink
BitRate,


guaranteedFlowBitRateUplink

BitRate,


notificationControl



NotificationControl

OPTIONAL,

maximumPacketLossRateDownlink
MaximumPacketLossRateDownlink

OPTIONAL,

maximumPacketLossRateUplink

MaximumPacketLossRateUplink


OPTIONAL,

iE-Extensions




ProtocolExtensionContainer { { GBRQoSFlowInformation-ExtIEs} } OPTIONAL,


...
}
GBRQoSFlowInformation-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}
GBR-QosInformation ::= SEQUENCE {


e-RAB-MaximumBitrateDL


BitRate,


e-RAB-MaximumBitrateUL


BitRate,


e-RAB-GuaranteedBitrateDL

BitRate,


e-RAB-GuaranteedBitrateUL

BitRate,


iE-Extensions




ProtocolExtensionContainer { { GBR-QosInformation-ExtIEs} } OPTIONAL,


...

}

GBR-QosInformation-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}

GNB-CUSystemInformation::= SEQUENCE {


sImessage

OCTET STRING,


iE-Extensions




ProtocolExtensionContainer { { GNB-CUSystemInformation-ExtIEs} } OPTIONAL,


...

}

GNB-CUSystemInformation-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}

GNB-CU-TNL-to-be-Added-Item ::= SEQUENCE {


gNB-CU-TransportLayerAddress

GNB-CU-TransportLayerAddress
,


tNLUsage






TNLUsage,


tNLWeightFactor




INTEGER (0..255),


iE-Extensions




ProtocolExtensionContainer { { GNB-CU-TNL-to-be-Added-Item-ExtIEs} } OPTIONAL,


...

}

GNB-CU-TNL-to-be-Added-Item-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}

GNB-CU-TNL-to-be-Removed-Item ::= SEQUENCE {


gNB-CU-TransportLayerAddress

GNB-CU-TransportLayerAddress
,


iE-Extensions




ProtocolExtensionContainer { { GNB-CU-TNL-to-be-Removed-Item-ExtIEs} } OPTIONAL,


...

}

GNB-CU-TNL-to-be-Removed-Item-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}

GNB-CU-TNL-to-be-Modified-Item ::= SEQUENCE {


gNB-CU-TransportLayerAddress

GNB-CU-TransportLayerAddress
,


tNLUsage






TNLUsage OPTIONAL,


tNLWeightFactor




INTEGER (0..255) OPTIONAL,


iE-Extensions




ProtocolExtensionContainer { { GNB-CU-TNL-to-be-Modified-Item-ExtIEs} } OPTIONAL,


...

}

GNB-CU-TNL-to-be-Modified-Item-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}

GNB-CU-TransportLayerAddress ::= ENUMERATED {ffs, ...}
GNB-CU-UE-F1AP-ID

::= INTEGER (0..4294967295)

GNB-DU-UE-F1AP-ID

::= INTEGER (0..4294967295)

GNB-DU-ID


::= INTEGER (0..68719476735)

GNB-CU-Name ::= PrintableString(SIZE(1..150,...))

GNB-DU-Name ::= PrintableString(SIZE(1..150,...))

GNB-DU-Served-Cells-Item ::= SEQUENCE {


served-Cell-Information

Served-Cell-Information,


gNB-DU-System-Information
GNB-DU-System-Information
OPTIONAL,


iE-Extensions



ProtocolExtensionContainer { { GNB-DU-Served-Cells-ItemExtIEs} }
OPTIONAL,


...

}

GNB-DU-Served-Cells-ItemExtIEs 
F1AP-PROTOCOL-EXTENSION ::= {


...

}

GNB-DU-System-Information ::= SEQUENCE {


mIB-message

MIB-message,


sIB1-message

SIB1-message,


iE-Extensions




ProtocolExtensionContainer { { GNB-DU-System-Information-ExtIEs } } OPTIONAL,


...

}

GNB-DU-System-Information-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}

GTP-TEID



::= OCTET STRING (SIZE (4))

GTPTunnelEndpoint ::= SEQUENCE {


transportLayerAddress



TransportLayerAddress,


gTP-TEID






GTP-TEID,


iE-Extensions





ProtocolExtensionContainer { { GTPTunnelEndpoint-ExtIEs} }
OPTIONAL,


...

}

GTPTunnelEndpoint-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}

< unchanged text omitted >
-- M

MaskedIMEISV ::= 
ENUMERATED {ffs}

MIB-message ::= OCTET STRING
MaximumDataBurstVolume
::=
{
ffs
}
MaximumPacketLossRateDownlink
::=
{
ffs
}
MaximumPacketLossRateUplink
::=
{
ffs
}
-- N

NonDynamic5QIDescriptor
::= SEQUENCE {

priorityLevel



PriorityLevelFor5G

OPTIONAL,


averagingWindow



AveragingWindow


OPTIONAL,


maximumDataBurstVolume

MaximumDataBurstVolume
OPTIONAL,

...
}

NotificationControl
::= ENUMERATED {

notification requested, ...}
NRARFCN ::= INTEGER (0.. maxNRARFCN)

NRCGI ::= SEQUENCE {


pLMN-Identity


PLMN-Identity,


nRCellIdentity


NRCellIdentity,


iE-Extensions


ProtocolExtensionContainer { {NRCGI-ExtIEs} } OPTIONAL,


...

}

NRCGI-ExtIEs F1AP-PROTOCOL-EXTENSION ::= {


...

}

NR-Mode-Info ::= CHOICE {


fDD

FDD-Info,


tDD

TDD-Info,


...

}

NRCellIdentity ::= BIT STRING (SIZE(36))

NRNRB ::= ENUMERATED { nrb11, nrb18, nrb24, nrb25, nrb31, nrb32, nrb38, nrb51, nrb52, nrb65, nrb66, nrb78, nrb79, nrb93, nrb106, nrb107, nrb121, nrb132, nrb133, nrb135, nrb160, nrb162, nrb189, nrb216, nrb217, nrb245, nrb264, nrb270, nrb273, ...}

NRPCI ::= INTEGER(0..1007)
NRSCS ::= ENUMERATED { scs15, scs30, scs60, scs120, ...}

-- O

OtherSIType ::= ENUMERATED {


ffs,


...
}

< unchanged text omitted >
-- P

PackedDelayBudget
::=
{
ffs
}
PacketErrorRate

::=
{
ffs
}
PagingCell-Item ::= SEQUENCE {


nRCGI

NRCGI
,


iE-Extensions
ProtocolExtensionContainer { { PagingCell-ItemExtIEs } }
OPTIONAL,


...

}

PagingCell-ItemExtIEs 
F1AP-PROTOCOL-EXTENSION ::= {


...

}

PagingDRX ::= ENUMERATED {ffs}

PagingPriority ::= ENUMERATED {ffs}

PLMN-Identity ::= OCTET STRING (SIZE(3))

Pre-emptionCapability ::= ENUMERATED {


shall-not-trigger-pre-emption,


may-trigger-pre-emption

}

Pre-emptionVulnerability ::= ENUMERATED {


not-pre-emptable,


pre-emptable

}

PriorityLevel
::= INTEGER { spare (0), highest (1), lowest (14), no-priority (15) } (0..15)

PriorityLevelFor5G
::= INTEGER
{ ffs
}
Potential-SpCell-Item ::= SEQUENCE {


potential-SpCell-ID


NRCGI
,


iE-Extensions
ProtocolExtensionContainer { { Potential-SpCell-ItemExtIEs } }
OPTIONAL,


...

}

Potential-SpCell-ItemExtIEs 
F1AP-PROTOCOL-EXTENSION ::= {


...

}

-- Q

QCI ::= INTEGER (0..255)
QoSCharacteristics
::= CHOICE {


nonDynamic5QIDescriptor

NonDynamic5QIDescriptor,


dynamic5QIDescriptor


Dynamic5QIDescriptor,


...

}

-- R

RANUEPagingIdentity ::= ENUMERATED {ffs}
ReflectiveQoSAttribute
::= ENUMERATED { subject to,...}
ResourceCoordinationTransferContainer ::= OCTET STRING

RLCMode ::= ENUMERATED {


rlc-am,


rlc-um

}

RRCContainer ::= OCTET STRING

RRCRconfigurationCompleteIndicator
::= ENUMERATED {true, ...}

-----------------End of the change of the Text-----------
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