Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN WG3 #99   						                  R3-181077
Athens, Greece, 26th February – 2nd March 2018
   
Agenda item:	10.10.7
Source:	CMCC
Title:	(TP for SA BL CR) QoS handling over F1
Document for:	Discussion and Decision	
Introduction
Discussion on QoS handling over F1 has spanned several meetings but no agreement was reached. At RAN3 AH 1801 meeting, online discussion cannot converge with a common understanding on the definition of DRB QoS configuration.  Offline discussion was scheduled and the summary was captured in [1]. In this contribution, we further discuss this issue starting from the outcome of offline discussion at last meeting and striving for an agreement. 
Discussion
[bookmark: OLE_LINK3]Offline discussion in [1] focused on two questions: 1) Whether CU provides to DU, QoS profile for each DRB and/or for each flow in a DRB; 2) Where QoS profile to be provided consists of 5QI, ARP, Non-standardized QoS flow descriptor, GBR QoS flow information (or parts thereof). Three alternatives were identified as below:
Alt.1: CU provides to DU, QoS profile for each flow
i.e., CU takes QoS profile info for each flow received over NG, and just forwards them as-is to DU
Alt.2: CU provides to DU, QoS profile for each DRB
i.e., CU takes QoS profile info for each flow received over NG, determines an “aggregate QoS profile” for each DRB, and forwards them to DU
Alt.3: CU provides to DU, QoS profile for each flow and DRB
i.e., Alt.1 plus Alt.2 
It can be seen that QoS granularity of all alternatives at DU are DRBs, and there is only one “aggregate QoS profile” for a DRB. It seems this is a common understanding in RAN3. The only left issue is about who (CU and/or DU) determines the “aggregate QoS profile” for a DRB from the individual QoS profiles for each flows mapped to a DRB.
Observation 1: RAN3 has a common understanding on the QoS granularity at DU and definition of DRB-level profile.
Considering the fact that the mapping between QoS flows and radio bearers is performed by the gNB-CU, the granularity of data delivery over F1 is radio bearer. Generally, the QoS flow can be invisible to the gNB-DU. So it is reasonable for gNB-CU to perform QoS configuration and provide DRB QoS profile to gNB-DU. It is argued in [2] that if proposing gNB-CU to determine the QoS configuration for DRB, gNB-CU should be aware of a number of information, including DU processing resource status, DU resource prediction per QoS profile and DU implementation details, etc. In light of the observation, a statement was made in [2] that the inter-vendor interoperability can hardly be achieved if alternative 2 applies. However, the statement does not hold since what actually happens in CU is grouping a number of QoS flows with similar QoS types/profiles into one DRB and then CU decides an aggregated QoS profile which may consist of 5QI, ARP, Non-standardized QoS flow descriptor, GBR QoS flow information etc by taking into account the QoS requirement of each flow. It does not necessarily need to have the knowledge of DU information. 
By contrast, if alternative 1 is applies, there is one key issue has to be addressed which we have raised in previous contribution but haven’t got answers yet. That is how CU to perform the QoS flow to DRB mapping provided that the “aggregated DRB profile” is determined by DU. Since gNB-CU is not aware of the QoS configuration, only blind or very coarse mapping between QoS flow to DRB can be performed at gNB-CU. In other words, CU will perform mapping from several QoS flows to a DRB, nevertheless, the profile of which it does not know at all. It may happen that CU maps a QoS flow to the DRB which does not tailored for implementing the QoS profile. 
In light of above analysis, it should be gNB-DU to decide the “aggregate QoS profile” for a DRB”, gNB-DU could accept or reject the addition of a DRB based on “aggregate QoS profile” and its own resources.
Proposal 1: gNB-CU decides the “aggregate QoS profile” for a DRB”
Proposal 2: gNB-CU signals DRB level QoS configurations to the gNB-DU over F1, and then the gNB-DU follows the DRB level QoS profile or rejects the DRB.
As gNB-DU decides the DRB scheduling policy which guarantees QoS requirement, it may be beneficial to transfer the QoS profile for each flow and the mapping information from gNB-CU to gNB-DU to enable optimized scheduling. But this information can be set optional and treated as complementary information to the DRB level QoS configuration.
Proposal 3: QoS profile for each flow can be transferred from gNB-CU to gNB-DU as optional IE to enable efficient scheduling.
In summary, alternative 2 plus alternative 1 can be considered but alternative 2 should be mandatory while alternative 1 is optional. The corresponding TP to TS 38.473 SA BLCR is provided in the annex.
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[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]Based on the discussion on QoS handling alternatives, the following proposals are made:
Observation 1: RAN3 has a common understanding on the QoS granularity at DU and definition of DRB-level profile.
Proposal 1: gNB-CU decides the “aggregate QoS profile” for a DRB”
Proposal 2: gNB-CU signals DRB level QoS configurations to the gNB-DU over F1, and then the gNB-DU follows the DRB level QoS profile or rejects the DRB.
Proposal 3: QoS profile for each flow can be transferred from gNB-CU to gNB-DU as optional IE to enable efficient scheduling.
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Annex: Text Proposal for SA BLCR 38.473
---------------------------------------------------Start of the change--------------------------------------------
[bookmark: _Ref469454216][bookmark: _Toc367183031][bookmark: _Toc488218727][bookmark: _Toc494264789][bookmark: _Toc500327651][bookmark: _Toc493604411][bookmark: _Toc494264788][bookmark: _Toc496272537]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 (FFS)
	M
	
	
	Shall be used for gNB to convey DRB-Level QoS Parameters
	-
	

	>>Flow-level QoS profile (FFS)
	O
	
	
	
	
	

	>>Flow-to-DRB mapping (FFS)
	O
	
	
	
	
	

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

	>> 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.
	-
	-



	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.


[bookmark: _Toc493604416][bookmark: _Toc494264795][bookmark: _Toc500500916]
------------------------------------------------Start of the next change----------------------------------------
[bookmark: _Toc502835566][bookmark: _Toc502837247]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
	M
	
	
	Shall be used for gNB to convey DRB-Level QoS Parameters
	-
	

	>>Flow-level QoS profile
	O
	
	
	
	
	

	>>Flow-to-DRB mapping
	O
	
	
	
	
	

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

	>> 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
	M
	
	
	Shall be used for gNB to convey DRB-Level QoS Parameters
	-
	

	>>Flow-level QoS profile
	O
	
	
	
	
	

	>>Flow-to-DRB mapping
	O
	
	
	
	
	

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

	>>>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.
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