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1 Introduction
In last RAN3 meeting (RAN3#104), the basic stage-3 BH RLC CH management was agreed in [1]. However, the details of QoS parameters for BH RLC CH are FFS. In this contribution, we will address QoS parameter definition for the BH RLC CH. 
2 Discussions
In standalone case, the user plane data over BH RLC CHs belongs to different UE DRBs, and in NSA case, the user plane data over BH RLC CHs belongs to different E-RABs. Thus, the BH RLC CH QoS parameters should be defined by considering the DRB/E-RAB QoS as the starting point. 
2.1 Applicable QoS parameters for BH RLC CH

In the following table, the QoS parameters for E-RAB/DRB are listed to analyze the applicability of BH RLC CH QoS (note that, “(M)” indicates the mandatory presence, and “(O)” indicates the optional presence). 
Table 1Applicablity of QoS parameters to BH RLC CH
	E-UTRAN QoS 
	NG-RAN QoS
	Description
	Applicability to BH RLC CH QoS 

	QCI– Resource Type (GRB, non-GBR) (M)
	5QI – Resource Type (GBR, non-GBR, Delay Critical GBR) (M)
	Determine if dedicated network resources related to a QoS Flow-level Guaranteed Flow Bit Rate (GFBR) value are permanently allocated
	Yes (each BH RLC CH serves data with the same resource type)

	QCI – Priority level (M)
	5QI – Priority Level (M)
	The Priority Level associated with QoS characteristics indicates a priority in scheduling resources among QoS Flows.
	Yes (this defines the priority level in scheduling resources among BH RLC CHs)

	QCI – PDB (M)
	5QI – PDB (M)
	The Packet Delay Budget (PDB) defines an upper bound for the time that a packet may be delayed between the UE and the UPF that terminates the N6 interface
	Yes  (this defines an upper bound for the time that a packet may be delayed between two IAB nodes serving the BH RLC CH)

	QCI  – PELR (Packet Error Loss Rate) (M)
	5QI – PER (Packet Error Rate)  (M)
	The Packet Error Rate (PER) defines an upper bound for the rate of PDUs (e.g. IP packets) that have been processed by the sender of a link layer protocol (e.g. RLC in RAN of a 3GPP access) but that are not successfully delivered by the corresponding receiver to the upper layer (e.g. PDCP in RAN of a 3GPP access).
	Yes (this defines the upper bound for the rate of PDUs unsuccessfully delivered over BH RLC CH) 


	QCI  – MDBV (Maximum Data Burst Volume) (M)
	5QI – MDBV (only for Delay-critical GRB) (M)
	MDBV denotes the largest amount of data that the 5G-AN is required to serve within a period of 5G-AN PDB (i.e. 5G-AN part of the PDB).
	Yes (This defines the largest amount of data that the IAB node is required to serve within a period of 5G-AN PDB.)


	QCI (M) – Data Rate Average Window
	5QI – Average Window (M for GBR)
	The Averaging window represents the duration over which the GFBR and MFBR shall be calculated (e.g. in the (R)AN, UPF, UE)
	Yes (This defines the period for calculating GFBR, MFBR)


	
	5QI – Delay Critical (M for GBR)
	
	Yes (This indicates whether the BH RLC CH serves delay critical service or not)

	ARP (M) – Priority level 
	ARP (M) – Priority level
	The ARP priority level defines the relative importance of a resource request. This allows deciding whether a new QoS Flow may be accepted or needs to be rejected in the case of resource limitations (typically used for admission control of GBR traffic)
	Yes  (This defines ARP priority level of BH RLC CH)


	ARP (M) – Pre-emption capability 
	ARP (M) – Pre-emption capability
	The ARP priority level defines the relative importance of a resource request. This allows deciding whether a new QoS Flow may be accepted or needs to be rejected in the case of resource limitations (typically used for admission control of GBR traffic)
	Yes (This defines ARP pre-emption capability of BH RLC CH)

	ARP (M) – Pre-emption Vulnerability
	ARP (M) – Pre-emption Vulnerability
	The ARP pre-emption vulnerability defines whether a service data flow may lose the resources assigned to it in order to admit a service data flow with higher ARP priority level
	Yes (This defines ARP pre-emption vulnerability of BH RLC CH)

	GBR QoS Info (O) – MBR DL (M)
	GBR QoS Info (O) – MFBR DL (M)
	The MFBR limits the bit rate to the highest bit rate that is expected by the QoS Flow (e.g. excess traffic may get discarded or delayed by a rate shaping or policing function at the UE, RAN, UPF)
	Yes (this defines the highest bit rate that is expected by BH RLC CH for DL)

	GBR QoS Info (O) – MBR UL (M)
	GBR QoS Info (O) – MFBR UL (M)
	The MFBR limits the bit rate to the highest bit rate that is expected by the QoS Flow (e.g. excess traffic may get discarded or delayed by a rate shaping or policing function at the UE, RAN, UPF)
	Yes (this defines the highest bit rate that is expected by BH RLC CH for UL)

	GBR QoS Info (O) – GBR DL (M)
	GBR QoS Info (O) – GFBR DL (M)
	The GFBR denotes the bit rate that is guaranteed to be provided by the network to the QoS Flow over the Averaging Time Window.
	Yes (this defines the bit rate that is guaranteed to be provided by BH RLC CH for DL)


	GBR QoS Info (O) – GRB UL (M)
	GBR QoS Info (O) – GFRB UL (M)
	The GFBR denotes the bit rate that is guaranteed to be provided by the network to the QoS Flow over the Averaging Time Window.
	Yes (this defines the bit rate that is guaranteed to be provided by BH RLC CH for UL)

	
	GBR QoS Info (O) – MPLR (Maximum Packet Loss Rate) DL (O)
	The Maximum Packet Loss Rate (UL, DL) indicates the maximum rate for lost packets of the QoS flow that can be tolerated in the uplink and downlink direction
	Yes (this defines the maximum rate for lost packets over BH RLC CH for DL)


	
	GBR QoS Info (O) – MPLR UL (O)
	The Maximum Packet Loss Rate (UL, DL) indicates the maximum rate for lost packets of the QoS flow that can be tolerated in the uplink and downlink direction
	Yes (this defines the maximum rate for lost packets over BH RLC CH for UL)



	
	Reflective QoS Attribute (O)
	
	Not needed

This parameter is used by accessing IAB node

	
	PDU Session ID (O)
	
	Not needed 

This parameter is used by accessing IAB node

	
	UL PDU Session AMBR (O)
	
	Not needed

This parameter is used by accessing IAB node


The above table indicates that except some optional parameters, i.e., Reflective QoS Attribute, PDU session ID, and UL PDU session AMBR, all other parameters defined for E-RAB or DRB are applicable for BH RLC CH. 
Proposal 1-1: the QoS parameters for E-RAB (NSA) and DRB (SA) are applicable for BH RLC CH, except Reflective QoS Attribute, PDU session ID and UL PDU session AMBR. 
2.2 BH RLC CH QoS parameter setting
To support 1:1 mapping and N:1 mapping, the BH RLC CH QoS parameter should be set by considering the QoS parameters of aggregated E-RABs/DRBs. 

1. 1:1 mapping
For 1:1 mapping, one BH RLC CH serves one E-RAB/DRB. Among all QoS parameters, only PDB for BH RLC CH is different from PDB for E-RAB/DRB since such parameter is related to the number of hops towards to the UE. Specifically, PDB for BH RLC CH defines the upper bound for the time that a packet may be delayed between two IAB nodes serving the BH RLC CH; while PDB for E-RAB/DRB defines the upper bound for the time that a packet may be delayed between the UE and the UPF that terminates the N6 interface. Other QoS parameters are independent to the number of hops towards the UE. Thus, the setting values for E-RAB/DRB can be applied to BH RLC CH. 

Proposal 2-1: for 1:1 mapping, the PDB for BH RLC CH should be set by considering the PDB of E-RAB/DRB and the number of hops towards the UE. Other QoS parameters of BH RLC CH can be set the same value as the corresponding E-RAB/DRB QoS parameters.
2. N:1 mapping

The support of N:1 mapping indicates that more than one E-RAB/DRB  are served by the BH RLC CH. Among all QoS parameters, the MDBV, MFBR and GFBR of the BH RLC CH are increased with the increasing of the number of the aggregated E-RABs/DRBs. Thus, the values of those parameters should be set to the summation of the corresponding setting values of all aggregated E-RABs/DRBs. 
Proposal 2-2: for N:1 mapping, the MDBV, MFBR and GFBR of the BH RLC CH should be set to the summation of the corresponding setting values of all aggregated E-RABs/DRBs.
For other parameters (i.e., parameters except MDBV, MFBR, and GFBR), if the values of the aggregated E-RAB/DRBs are different, the setting of those parameters depend on the IAB donor CU implementation. One possible implementation can be referred to the following table:
Table 2 QoS parameter setting of BH RLC CH
	QoS parameters
	Setting values of aggregated E-RABs/DRBs (Same vs. Different)
	Setting value of BH RLC CH aggregating those E-RABs/DRBs

	QCI/5QI
	Same
	QCI/5QI of each aggregated E-RAB/DRB

	
	Different
	One QCI/5QI of one aggregated E-RAB/DRB; if no suitable QCI/5QI can be selected, QCI/5QI is not used for BH RLC CH.

	Resource Type
	Same 
	Resource type of each aggregated E-RAB/DRB

	
	Different
	Not support

(E-RABs/DRBs with different resource type are not aggregated into the same BH RLC CH)

	Priority level 
	Same 
	Priority level of each aggregated E-RAB/DRB

	
	Different
	Stringent priority level (i.e., highest priority level) among the aggregated E-RABs/DRBs

	PDB
	Same
	PDB of BH RLC CH

(regardless of PDB of each aggregated E-RAB/DRB, this parameter defines the PDB of such BH RLC CH)

	
	Different 
	PDB of BH RLC CH

(regardless of PDB of each aggregated E-RAB/DRB, this parameter defines the PDB of such BH RLC CH)

	PER
	Same 
	PER of each aggregated E-RAB/DRB

	
	Different
	Stringent PER (i.e., smallest PER) among the aggregated E-RABs/DRBs

	Average window
	Same 
	Average window of each aggregated E-RAB/DRB

	
	Different 
	Not support

(Currently, average window, if supported, is only set to 2000ms)

	Delay critical 
	Same
	Delay critical of each aggregated DRB 

(Delay critical is introduced in NR only. So, E-RAB is not applicable for this parameter)

	
	Different
	Not support

(It is not suitable to aggregate delay critical DRB with non-delay critical DRB)

	ARP
	Same 
	ARP of each aggregated E-RAB/DRB

	
	Different 
	Stringent ARP among aggregated E-RABs/DRBs
(Priority level is set to the highest priority among aggregated E-RAB/DRB, Pre-emption Capability is set to “may trigger pre-emption” as long as there is one aggregated E-RAB/DRB with such setting, Pre-emption Vulnerability is set to “not pre-emptable” as long as there is one aggregated E-RAB/DRB with such setting)

	MPLR (Maximum Packet Loss Rate)
	Same 
	MPLR of each aggregated DRB

(this parameter is introduced in NR only)

	
	Different
	Stringent MPLR (i.e., smallest MPLR) among the aggregated DRBs


The above table indicates that the E-RABs/DRBs with the same QoS parameters (except MBDV, MFBR and GFBR) can be aggregated into one BH RLC CH. 
Proposal 2-3: the E-RABs/DRBs with the same setting of QoS parameters (except MBDV, MFBR and GFBR) can be aggregated into one BH RLC CH, and the QoS parameters of BH RLC CH are same as those of each aggregated E-RAB/DRB. 

On the other hand, the E-RABs/DRBs with different QoS parameters (except MBDV, MFBR and GFBR) can be aggregated into one BH RLC CH as well. However, the setting of QoS parameters of BH RLC CH should take the settings of those parameters of each aggregated BH RLC CH into account. One possible way is to set the parameters in the stringent way, e.g., the priority level of BH RLC CH is set to the highest priority level among the aggregated E-RABs/DRBs, PER is set to the smallest PER among the aggregated E-RABs/DRBs, ARP is set to the strictest ARP among aggregated E-RABs/DRBs, MPLR is set to the smallest MPLR among the aggregated DRBs. The benefit of such aggregation is to reduce the number of BH RLC CHs. On the contrary, without supporting such aggregation, different BH RLC CHs should be established as long as one QoS parameter of two E-RABs/DRBs is different. In other words, most of E-RABs/DRBs are 1:1 mapped to BH RLC CH if such aggregation is not supported. 
Proposal 2-4: the E-RABs/DRBs with the different setting of QoS parameters (except MBDV, MFBR and GFBR) can be aggregated into one BH RLC CH, and the QoS parameters of BH RLC CH are set by taking the setting of those parameters of each aggregated BH RLC CH into account. 
2.3 BH RLC CH QoS IE design
According to Proposal 1-1, intuitively, the BH RLC CH QoS IE can reuse E-UTRAN QoS IE for NSA case, and DRB QoS IE for SA case. The common part of two IEs includes:

· QoS descriptor
· Allocation and Retention Priority

· GBR QoS information
Additionally, DRB QoS includes “Reflective QoS Attribute”, “PDU session ID” and “UL PDU Session Aggregated Maximum Bit Rate”. As indicated in Table 1, those parameters are not applicable for BH RLC CH. Thus, we propose:

Proposal 3-1: the BH RLC CH QoS includes three parts:

· BH RLC CH QoS descriptor
· BH RLC CH QoS Allocation and Retention Priority

· BH RLC CH GBR QoS information

· BH RLC CH QoS descriptor
To represent settings of a set of QoS parameters of E-RAB/DRB, QCI/standardized 5QI is mandatorily used. However, this representation method may not be applicable for BH RLC CH. For example, PDB of BH RLC CH indicates the delay requirement of a certain link among all links serving an E-RAB/DRB, which is definitely different from PDB of E-RAB/DRB. In other words, QCI/standardized 5QI cannot be used to represent PDB of BH RLC CH.  In addition, for N:1 mapping, the QoS parameters of BH RLC CH may be set to the values which cannot be represented by the QCI/standardized 5QI. 

Observation 1: QCI/standardized 5QI cannot be mandatorily used to represent QoS characteristics of BH RLC CH. 

On the other hand, if the settings of some parameters, represented by QCI/standardized 5QI, can be reused for BH RLC CH, QCI/standardized 5QI can be reused by additionally including some dedicated parameter IEs to update the corresponding settings. For example, a QCI/standardized 5QI is used to represent settings of resource type, priority level, PER and average window of BH RLC CH, and MDBV and PDB of BH RLC CH are set via additional dedicated IEs. 

Observation 2: QCI/standardized 5QI can be optionally used to indicate settings of some parameters, and the other parameters are set via additional dedicated IEs. 
Proposal 3-2: BH RLC CH QoS characteristics can be described via optionally including QCI/standardized 5QI and the dedicated IEs of QoS parameters. 
· BH RLC CH QoS Allocation and Retention Priority
Over F1AP, the ARPs for E-RAB and DRB are separately defined with only one difference, i.e., the priority of level for E-RAB has an additional value of 0. Since BH RLC CH conveys data of either E-RAB or DRB, BH RLC CH QoS ARP can be defined as a choice between E-RAB ARP and DRB ARP. 

Proposal 3-3: BH RLC CH ARP can be defined as a choice between E-RAB ARP and DRB ARP. 

· BH RLC CH GBR QoS information 

Compared to E-RAB, GBR QoS information of DRB has two additional optional IEs, i.e., MPLR DL and MPLR UL. Thus, BH RLC CH GBR QoS information can be defined as GBR QoS information of DRB. 
Proposal 3-4: BH RLC CH GBR QoS information can be defined as GBR QoS information of DRB.
3 Conclusions
In this contribution, we discuss QoS parameters for BH RLC CH, and propose: 
 Proposal 1-1: the QoS parameters for E-RAB (NSA) and DRB (SA) are applicable for BH RLC CH, except Reflective QoS Attribute, PDU session ID and UL PDU session AMBR. 

Proposal 2-1: for 1:1 mapping, the PDB for BH RLC CH should be set by considering the PDB of E-RAB/DRB and the number of hops towards the UE. Other QoS parameters of BH RLC CH can be set the same value as the corresponding E-RAB/DRB QoS parameters.
Proposal 2-2: for N:1 mapping, the MDBV, MFBR and GFBR of the BH RLC CH should be set to the summation of the corresponding setting values of all aggregated E-RABs/DRBs.
Proposal 2-3: the E-RABs/DRBs with the same setting of QoS parameters (except MBDV, MFBR and GFBR) can be aggregated into one BH RLC CH, and the QoS parameters of BH RLC CH are same as those of each aggregated E-RAB/DRB. 

Proposal 2-4: the E-RABs/DRBs with the different setting of QoS parameters (except MBDV, MFBR and GFBR) can be aggregated into one BH RLC CH, and the QoS parameters of BH RLC CH are set by taking the setting of those parameters of each aggregated BH RLC CH into account. 
Proposal 3-1: the BH RLC CH QoS includes three parts:

· BH RLC CH QoS descriptor
· BH RLC CH QoS Allocation and Retention Priority

· BH RLC CH GBR QoS information

Proposal 3-2: BH RLC CH QoS characteristics can be described via optionally including QCI/standardized 5QI and the dedicated IEs of QoS parameters. 
Proposal 3-3: BH RLC CH ARP can be defined as a choice between E-RAB ARP and DRB ARP. 

Proposal 3-4: BH RLC CH GBR QoS information can be defined as GBR QoS information of DRB.
The corresponding TP is provided below. 
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-------------------------------------------Change 1-------------------------------------------
9
Elements for F1AP Communication

9.1
General

>>>>>>>>>>>>>>> Unchanged parts are skipped<<<<<<<<<<<<<<<<
9.2.2
UE Context Management messages

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

	SpCell ID
	M
	
	NR CGI

9.3.1.12
	Special Cell as defined in TS 38.321 [16]. For handover case, this IE shall be considered as target cell.
	YES
	reject

	ServCellIndex
	M
	
	INTEGER (0..31)
	
	YES
	reject

	SpCell UL Configured
	O
	
	Cell UL Configured

9.3.1.33
	
	YES
	ignore

	CU to DU RRC Information
	M
	
	9.3.1.25
	
	YES
	reject

	Candidate SpCell List
	
	0..1
	
	
	YES
	ignore

	>Candidate SpCell Item IEs
	
	1 .. <maxnoofCandidateSpCells>
	
	
	EACH
	ignore

	>>Candidate SpCell ID
	M
	
	NR CGI

9.3.1.12
	Special Cell as defined in TS 38.321 [16]
	-
	

	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 9.2.116 of TS 36.423 [9].
	YES
	ignore

	SCell To Be Setup List
	
	0..1
	
	
	YES
	ignore

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

	>>SCell ID
	M
	
	NR CGI

9.3.1.12
	SCell Identifier in gNB
	-
	

	>>SCellIndex
	M
	
	INTEGER (1..31)
	
	-
	

	>>SCell UL Configured
	O
	
	Cell UL Configured

9.3.1.33
	
	-
	

	>>servingCellMO
	O
	
	INTEGER (1..64)
	
	YES
	ignore

	SRB to Be Setup List
	
	0..1
	
	
	YES
	reject

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

	>>SRB ID
	M
	
	9.3.1.7
	
	-
	

	>>Duplication Indication
	O
	
	ENUMERATED (true, ..., false)
	If included, it should be set to true.
	YES
	ignore

	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
	
	-
	

	>>CHOICE QoS Information
	M
	
	
	
	-
	

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

	>>>DRB Information
	
	1
	
	Shall be used for NG-RAN cases
	YES
	ignore

	>>>>DRB QoS
	M
	
	9.3.1.45
	
	-
	

	>>>>S-NSSAI
	M
	
	9.3.1.38
	
	-
	

	>>>>Notification Control
	O
	
	9.3.1.56
	
	-
	

	>>>>Flows Mapped to DRB Item
	
	1 .. <maxnoofQoSFlows>
	
	
	-
	

	>>>>>QoS Flow Identifier
	M
	
	9.3.1.63
	
	-
	

	>>>>>QoS Flow Level QoS Parameters
	M
	
	9.3.1.45
	
	-
	

	>>>>>QoS Flow Mapping Indication
	O
	
	9.3.1.72
	
	YES
	ignore

	>>UL UP TNL Information to be setup List
	
	1
	
	
	-
	

	>>> UL UP TNL Information to Be Setup Item IEs
	
	1 .. <maxnoofULUPTNLInformation>
	
	
	-
	

	>>>>UL UP TNL Information
	M
	
	UP Transport Layer Information

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

	>> RLC Mode
	M
	
	9.3.1.27
	
	-
	

	>> UL Configuration
	O
	
	UL Configuraiton  

9.3.1.31
	Information about UL usage in gNB-DU. 
	-
	

	>>Duplication Activation
	O
	
	9.3.1.36
	Information on the initial state of CA based UL PDCP duplication 
	-
	

	>> DC Based Duplication Configured
	O
	
	ENUMERATED (true, ..., false)
	Indication on whether DC based PDCP duplication is configured or not. If included, it should be set to true.
	YES
	reject

	>>DC Based Duplication Activation
	O
	
	Duplication Activation

9.3.1.36
	Information on the initial state of  DC basedUL PDCP duplication
	YES
	reject

	>>DL PDCP SN length
	M
	
	ENUMERATED (12bits, 18bits, ...)
	
	YES
	ignore

	>>UL PDCP SN length
	O
	
	ENUMERATED (12bits, 18bits, ...)
	
	YES
	ignore

	Inactivity Monitoring Request 
	O
	
	ENUMERATED (true, ...)
	
	YES
	reject

	RAT-Frequency Priority Information
	O
	
	9.3.1.34
	
	YES
	reject

	RRC-Container
	O
	
	9.3.1.6
	Includes the DL-DCCH-Message IE as defined in subclause 6.2 of TS 38.331 [8], encapsulated in a PDCP PDU.
	YES
	ignore

	Masked IMEISV
	O
	
	9.3.1.55
	
	YES
	ignore

	Serving PLMN
	O
	
	PLMN ID

9.3.1.14
	Indicates the PLMN serving the UE.
	YES
	ignore

	gNB-DU UE Aggregate Maximum Bit Rate Uplink
	C-ifDRBSetup
	
	Bit Rate 9.3.1.22
	The gNB-DU UE Aggregate Maximum Bit Rate Uplink is to be enforced by the gNB-DU.
	YES
	ignore

	RRC Delivery Status Request
	O
	
	ENUMERATED (true, …)
	Indicates whether RRC DELIVERY REPORT procedure is requested for the RRC message.
	YES
	ignore

	Resource Coordination Transfer Information
	O
	
	9.3.1.73
	
	YES
	ignore

	servingCellMO
	O
	
	INTEGER (1..64)
	
	YES
	ignore

	BH RLC Channel to be Setup List
	
	0..1
	
	
	YES
	reject

	>BH RLC Channel to be Setup Item IEs
	
	1 .. <maxnoofBHRLCCHs> 
	
	
	EACH
	reject

	>>BH RLC CH ID
	M
	
	9.3.1.x
	
	-
	

	>>BH RLC CH QoS 
	M
	
	9.3.1.y


	
	
	


	Range bound
	Explanation

	maxnoofSCells
	Maximum no. of SCells allowed towards one UE, the maximum value is 32.

	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. 

	maxnoofULUPTNLInformation
	Maximum no. of ULUP TNL Information allowed towards one DRB, the maximum value is 2.

	maxnoofCandidateSpCells
	Maximum no. of SpCells allowed towards one UE, the maximum value is 64.

	maxnoofQoSFlows
	Maximum no. of flows allowed to be mapped to one DRB, the maximum value is 64.

	maxnoofBHRLCCHs
	Maximum no. of BH RLC Channels allowed towards one IAB node, the maximum value is FFS.


	Condition
	Explanation

	ifDRBSetup
	This IE shall be present only if the DRB to Be Setup List IE is present.


-------------------------------------------Change 2-------------------------------------------
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

	SpCell ID
	O
	
	NR CGI

9.3.1.12
	Special Cell as defined in TS 38.321 [16]. For handover case, this IE shall be considered as target cell.
	YES
	ignore

	ServCellIndex
	O
	
	INTEGER (0..31)
	
	YES
	reject

	SpCell UL Configured
	O
	
	Cell UL Configured

9.3.1.33
	
	YES
	ignore

	DRX Cycle 
	O
	
	DRX Cycle 

9.3.1.24
	
	YES
	ignore

	CU to DU RRC Information


	O


	
	9.3.1.25
	
	YES
	reject

	Transmission Action 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
	ignore

	RRC Reconfiguration Complete Indicator
	O
	
	9.3.1.30
	
	YES
	ignore

	RRC-Container
	O
	
	9.3.1.6
	Includes the RRCConnectionReconfiguration message as defined in TS 38.331 [8], encapsulated in a PDCP PDU.
	YES
	reject

	SCell To Be Setup List
	
	0..1
	
	
	YES
	ignore

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

	>>SCell ID
	M
	
	NR CGI

9.3.1.12
	SCell Identifier in gNB
	-
	

	>>SCellIndex
	M
	
	INTEGER (1..31)
	
	-
	

	>>SCell UL Configured
	O
	
	Cell UL Configured

9.3.1.33
	
	-
	

	>>servingCellMO
	O
	
	INTEGER (1..64)
	
	YES
	ignore

	SCell To Be Removed List
	
	0..1
	
	
	YES
	ignore

	>SCell to Be Removed Item IEs
	
	1 .. <maxnoofSCells>
	
	
	EACH
	ignore

	>>SCell ID
	M
	
	NR CGI

9.3.1.12
	SCell Identifier in gNB
	-
	

	SRB to Be Setup List
	
	0..1
	
	
	YES
	reject

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

	>>SRB ID
	M
	
	9.3.1.7
	
	-
	

	>>Duplication Indication
	O
	
	ENUMERATED (true, ..., false)
	
	-
	

	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
	
	-
	

	>>CHOICE QoS Information
	M
	
	
	
	-
	

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

	>>>DRB Information
	
	1
	
	Shall be used for NG-RAN cases
	YES
	ignore

	>>>>DRB QoS
	M
	
	9.3.1.45
	
	-
	

	>>>>S-NSSAI
	M
	
	9.3.1.38
	
	-
	

	>>>>Notification Control
	O
	
	9.3.1.56
	
	-
	

	>>>>Flows Mapped to DRB Item
	
	1 .. <maxnoofQoSFlows>
	
	
	-
	

	>>>>>QoS Flow Identifier
	M
	
	9.3.1.63
	
	-
	

	>>>>>QoS Flow Level QoS Parameters
	M
	
	9.3.1.45
	
	-
	

	>>>>>QoS Flow Mapping Indication
	O
	
	9.3.1.72
	
	YES
	ignore

	>>UL UP TNL Information to be setup List 
	
	1
	
	
	-
	

	>>>UL UP TNL Information to Be Setup Item IEs
	
	1 .. <maxnoofULUPTNLInformation>
	
	
	-
	

	>>>>UL UP TNL Information
	M
	
	UP Transport Layer Information

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

	>> RLC Mode
	M
	
	9.3.1.27
	
	-
	

	>>UL Configuration
	O
	
	UL Configuration 

9.3.1.31
	Information about UL usage in gNB-DU. 
	-
	

	>>Duplication Activation
	O
	
	9.3.1.36
	Information on the initial state of CA based UL PDCP duplication
	-
	

	>> DC Based Duplication Configured
	O
	
	ENUMERATED (true, ..., false)
	Indication on whether DC based PDCP duplication is configured or not. If included, it should be set to true.
	YES
	reject

	>>DC Based Duplication Activation
	O
	
	Duplication Activation

9.3.1.36
	Information on the initial state of  DC based UL PDCP duplication 
	YES
	reject

	>>DL PDCP SN length
	O
	
	ENUMERATED (12bits, 18bits, ...)
	
	YES
	ignore

	>>UL PDCP SN length
	O
	
	ENUMERATED (12bits, 18bits, ...)
	
	YES
	ignore

	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
	
	-
	

	>>CHOICE QoS Information
	O
	
	
	
	-
	

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

	>>>DRB Information
	
	1
	
	Shall be used for NG-RAN cases
	YES
	ignore

	>>>>DRB QoS
	M
	
	9.3.1.45
	
	-
	

	>>>>S-NSSAI
	M
	
	9.3.1.38
	
	-
	

	>>>>Notification Control
	O
	
	9.3.1.56
	
	-
	

	>>>>Flows Mapped to DRB Item
	
	1 .. <maxnoofQoSFlows>
	
	
	-
	

	>>>>>QoS Flow Identifier
	M
	
	9.3.1.63
	
	-
	

	>>>>>QoS Flow Level QoS Parameters
	M
	
	9.3.1.45
	
	-
	

	>>>>>QoS Flow Mapping Indication
	O
	
	9.3.1.72
	
	YES
	ignore

	>> UL UP TNL Information to be setup List 
	
	0..1
	
	
	-
	

	>>> UL UP TNL Information to Be Setup Item IEs
	
	1 .. <maxnoofULUPTNLInformation>
	
	
	-
	

	>>>>UL UP TNL Information
	M
	
	UP Transport Layer Information

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

	>>UL Configuration
	O
	
	UL Configuration 

9.3.1.31
	Information about UL usage in gNB-DU. 
	-
	

	>>DL PDCP SN length
	O
	
	ENUMERATED(12bits,18bits , ...)
	
	YES
	ignore

	>>UL PDCP SN length
	O
	
	ENUMERATED (12bits, 18bits, ...)
	
	YES
	ignore

	>>Bearer Type Change
	O
	
	ENUMERATED (true, …)
	
	YES
	ignore

	>> RLC Mode
	O
	
	9.3.1.27
	
	YES
	ignore

	>>Duplication Activation
	O
	
	9.3.1.36
	Information on the initial state of CA based UL PDCP duplication
	YES
	reject

	>> DC Based Duplication Configured
	O
	
	ENUMERATED (true, …, false)
	Indication on whether DC based PDCP duplication is configured or not.
	YES
	reject

	>>DC Based Duplication Activation
	O
	
	9.3.1.36
	Information on the initial state of  DC based UL PDCP duplication 
	YES
	reject

	SRB To Be Released List
	
	0..1
	
	
	YES
	reject

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

	>>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
	
	-
	

	Inactivity Monitoring Request
	O
	
	ENUMERATED (true, ...)
	
	YES
	reject

	RAT-Frequency Priority Information
	O
	
	9.3.1.34
	
	YES
	reject

	DRX configuration indicator
	O
	
	ENUMERATED(release,...)
	
	YES
	ignore

	RLC Failure Indication
	O
	
	9.3.1.66
	
	YES
	ignore

	Uplink TxDirectCurrentList Information
	O
	
	9.3.1.67
	
	YES
	ignore

	GNB-DU Configuration Query
	O
	
	ENUMERATED (true, ...)
	Used to request the gNB-DU to provide its configuration.
	YES
	reject

	gNB-DU UE Aggregate Maximum Bit Rate Uplink
	O
	
	Bit Rate 9.3.1.22
	The gNB-DU UE Aggregate Maximum Bit Rate Uplink is to be enforced by the gNB-DU.
	YES
	ignore

	Execute Duplication
	O
	
	ENUMERATED (true, ...)
	This IE may be sent only if duplication has been configured for the UE.
	YES
	ignore

	RRC Delivery Status Request
	O
	
	ENUMERATED (true, …)
	Indicates whether RRC DELIVERY REPORT procedure is requested for the RRC message.
	YES
	ignore

	Resource Coordination Transfer Information
	O
	
	9.3.1.73
	
	YES
	ignore

	servingCellMO
	O
	
	INTEGER (1..64)
	
	YES
	ignore

	Need for Gap
	O
	
	ENUMERATED (true, …)
	Indicate gap for SeNB configured measurement is requested.It only applied to NE DC scenario.
	Yes
	ignore

	BH RLC Channel to be Setup List
	
	0..1
	
	
	YES
	reject

	>BH RLC Channel to be Setup Item IEs
	
	1 .. <maxnoofBHRLCCHs> 
	
	
	EACH
	reject

	>>BH RLC CH ID
	M
	
	9.3.1.x
	
	-
	

	>>BH RLC CH QoS 
	M
	
	9.3.1.y


	
	
	

	BH RLC Channel to be Modified List
	
	0..1
	
	
	YES
	reject

	>BH RLC Channel to be Modified Item IEs
	
	1 .. <maxnoofBHRLCCHs> 
	
	
	EACH
	reject

	>>BH RLC CH ID
	M
	
	9.3.1.x
	
	-
	

	>>BH RLC CH QoS 
	M
	
	9.3.1.y


	
	
	

	BH RLC Channel to be Released List
	
	0..1
	
	
	YES
	reject

	>BH RLC Channel to be Released Item IEs
	
	1 .. <maxnoofBHRLCCHs >
	
	
	EACH
	reject

	>>BH RLC CH ID
	M
	
	9.3.1.x
	
	-
	


	Range bound
	Explanation

	maxnoofSCells
	Maximum no. of SCells allowed towards one UE, the maximum value is 32.

	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. 

	maxnoofULUPTNLInformation
	Maximum no. of UL UP TNL Information allowed towards one DRB, the maximum value is 2.

	maxnoofQoSFlows
	Maximum no. of flows allowed to be mapped to one DRB, the maximum value is 64.

	maxnoofBHRLCCHs
	Maximum no. of BH RLC Channels allowed towards one IAB node, the maximum value is FFS.


-------------------------------------------Change 3-------------------------------------------
9.3.1.y
BH RLC CH QoS

This IE defines the QoS to be applied to a BH RLC CH.

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

	BH RLC CH QoS Descriptor
	M
	
	9.3.1.z
	

	BH RLC CH Allocation and Retention Priority
	M 
	
	9.3.1.xx
	

	BH RLC CH GBR QoS Information
	O
	
	9.3.1.yy
	


9.3.1.z
BH RLC CH QoS Descriptor
This IE indicates the QoS Characteristics for BH RLC CH.

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

	QoS indicator 
	O
	
	INTEGER (0..255,...)
	QCI if BH RLC CH serves E-RABs, or 5QI if BH RLC CH serves NG-RAN DRBs

	QoS Priority Level
	O
	
	INTEGER (1..127)
	For details see TS 23.501 [21].

	Packet Delay Budget
	M
	
	9.3.1.51
	For details see TS 23.501 [21].

	Packet Error Rate
	O
	
	9.3.1.52
	For details see TS 23.501 [21].

	Delay Critical
	C-ifGBR
	
	ENUMERATED (delay critical, non-delay critical)
	For details see TS 23.501 [21].

	Averaging Window
	C-ifGBR 
	
	9.3.1.53
	For details see TS 23.501 [21].

	Maximum Data Burst Volume
	O
	
	9.3.1.54
	For details see TS 23.501 [21]. This IE shall be included if the Delay Critical IE is set to “delay critical” and shall be ignored otherwise.


	Condition
	Explanation

	ifGBR
	This IE shall be present if the BH RLC CH GBR QoS Information IE is present in the BH RLC CH QoS IE.


9.3.1.xx
BH RLC CH Allocation and Retention Priority

This IE specifies the relative importance compared to other BH RLC CHs for allocation and retention of BH RLC CH.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	CHOICE  Served Bearer
	M
	
	
	

	>E-RAB
	
	
	
	

	>>BH ARP E-RAB
	M
	
	9.3.1.20
	

	>NG-RAN Bearer
	
	
	
	

	>>BH ARP NG-RAN DRB
	M
	
	9.3.1.48
	


9.3.1.yy
BH RLC CH GBR QoS Flow Information

This IE indicates QoS parameters for BH RLC CH serving GBR QoS flow or GBR bearer for downlink and uplink.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	BH Maximum Bit Rate Downlink
	M
	
	Bit Rate

9.3.1.22
	Maximum Bit Rate in DL. Details in TS 23.501 [21].

	BH Maximum Bit Rate Uplink
	M
	
	Bit Rate

9.3.1.22
	Maximum Bit Rate in UL. Details in TS 23.501 [21].

	BH Guaranteed 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 [21].

	BH Guaranteed Bit Rate Uplink
	M
	
	Bit Rate

9.3.1.22
	Guaranteed Bit Rate (provided there is data to deliver). Details in TS 23.501 [21].

	BH Maximum Packet Loss Rate Downlink
	O
	
	Maximum Packet Loss Rate
9.3.1.50
	Indicates the maximum rate for lost packets that can be tolerated in the downlink direction. Details in TS 23.501 [21].

	BH Maximum Packet Loss Rate Uplink
	O
	
	Maximum Packet Loss Rate
9.3.1.50
	Indicates the maximum rate for lost packets that can be tolerated in the uplink direction. Details in TS 23.501 [21].


