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1 Introduction

For the dynamic change between PTP and PTM for UEs in RRC_CONNECTED state, the below open issues were identified in RAN3:

Further discussion is needed on how PTP/PTM decision process would impact intra-gNB communication in case of disaggregated gNBs.

Whether assistance information is needed for the PTP/PTM decision from 5GC is FFS

Further discussion on F1-U is pending RAN2 discussion on PTP/PTM radio protocols

To be continued...

This document makes discussion to close the open issues. 
2 Discussion
As discussed in previous meeting, RAN3 agreed the gNB make the decision about PTP/PTM switch but which entity indisaggregated gNB makes decision, and how to make decision is pending to user plane protocol decision. In the last meeting, RAN2 agreed dynamic PTM/PTP switch is supported for a split MRB bearer (type) with a common (single) PDCP entity, assuming a split-MRB configured with a PTM leg and PTP leg, the usage of the PTP leg cannot be deactivated and it is FFS whether the PTM leg can be de-active/re-active. For a given UE, if the MRB’s QoS requirements are not met via PTM, switching to PTP with RLC-AM shall be supported
In the previous discussion in RAN3, there are two switching options between PTM and PTP.

· Option A: both PTP and PTM are always active. gNB can choose one option by gNB implementation. The chosen switching is not indicated to UE. Since PDCP has duplicate detection and function, duplicate reception may not be a problem. Based on RAN2 latest agreement, PTP is always active and PTM is FFS, this option A is still valid.
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Figure 1. Option A: switching by gNB implementation
· Option B: PTM or PTP is switched by NW signalling, e.g. RRC. UE only needs to monitor G-RNTI or C-RNTI according to the data path. This option may be valid for other user plane protocol architecture. 

[image: image2.emf]PDCP

RLC-PTM RLC-PTP

SDAP

MAC

C-RNTI G-RNTI

PDCP

RLC-PTM RLC-PTP

SDAP

MAC

C-RNTI G-RNTI

Switching


Figure 2. Option B: switching by NW signaling
Normally, for the downlink transmission, there is no configuration on downlink data path selection which is all up to NW implementation. MBS is mainly for downlink transmission. Considering the complexity of UE operation and also based on the current discussion status.  Option A, similar to downlink split bearer, seems better.

Proposal 1:
PTP PTM dynamic switching is up to gNB implementation. In case of split gNB, it is up to CU-UP implementation. No additional switching mechanism (e.g. switching indication by MAC/PDCP/RRC) is necessary.

For the assistance information from the 5GC to the NG-RAN, we have common understanding that there is no need to transfer assistance information in NG interface. So this open issue can be closed.

Proposal 2:
Assistance information is not needed for the PTP/PTM decision from 5GC.

For the F1-U, the discussion is also in the agenda of 22.2.4. Our proposal for F1 impact is discussed in R3-211974. The proposal for F1 is quite similar as the proposal for E1 with little difference in the message detail structure.
In the E1 interface, for the broadcast service, MBS session management procedures are needed. Session Start/Stop needs to be defined in E1. It is same for F1.
For the multicast services, SA2 agreed the core network can initiate activation/inactivation procedure to the NG-RAN. There is no Session Start/Stop procedure from the core to the NG-RAN for multicast. The session activation/inactivation can be done via UE Bearer Setup procedure in E1. Currently the SDAP and PDCP information are mandate information in the UE Bearer Context Setup Request message. In order to maximum utilize the existing E1 message, the MBS QoS flow, MBS SDAP and MBS DPCP configuration can be configured in the PDU Session Resource To Setup IE even though the information is same for all the MBS users. This is the easiest way to make the configuration. The drawback is there is duplication information in each UE-dedicated message. The CU-UP should know this PDU session is associated with a MBS. The association with MBS can be indicated by using a new IE.
For F1, existing message structure is different from E1, so the message structure for multicast is also different. Please find the F1 proposal in R3-211974.
Proposal 2:
Define MBS Session Management procedure for broadcast service in E1.

Proposal 3:
Include the MBS configuration in the UE Bearer Context Setup/Modify Request messages in E1.
The corresponding TP against BL is proposed in below sections.
3 Text Proposal
8.x
NR MBS Procedures
8.x.1
MBS Session Start

8.x.1.1
General

The purpose of the MBS Session Start procedure is to request the gNB-CU-UP to establish an MBS context for braodcast service. 
The procedure uses MBS-Service-associated signalling.

8.x.1.2
Successful Operation
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Figure 8.x.1.2-1. MBS Session Start procedure. Successful operation.

The gNB-CU-CP initiates the procedure by sending an MBS SESSION START REQUEST message to the gNB-CU-UP.

8.x.1.3
Unsuccessful Operation
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Figure 8.x.1.3-1. MBS Session Start procedure. Unsuccessful operation.

If the gNB-CU-UP is not capable of correctly processing the request, the gNB-CU-UP shall send MBS SESSION START FAILURE message.
8.x.1.4
Abnormal Conditions
Void.
8.x.2

MBS Session Stop
8.x.2.1
General

The purpose of the MBS Session Stop procedure is to release the corresponding MBMS context for broadcasting service. 
The procedure uses MBS-service-associated signalling.

8.x.2.2
Successful Operation
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Figure 8.x.1.2-1. MBS Session Stop procedure. Successful operation.

The gNB-CU-CP initiates the procedure by sending a MBS SESSION STOP REQUEST message to the gNB-CU-UP.

Upon receipt of the MBS SESSION STOP REQUEST message, the gNB-CU-UP shall respond with the MBS SESSION STOP RESPONSE message. The gNB-CU-CP node shall release the affected resources and remove the MBS bearer context.

8.x.2.3
Abnormal Conditions

Void.
<<<<<<<<<<<<<<<<<<<< Next Change >>>>>>>>>>>>>>>>>>>>

9.3.3.2
PDU Session Resource To Setup List

This IE contains PDU session resource related information used at Bearer Context Setup Request

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

	PDU Session Resource To Setup Item
	
	1..<maxnoofPDUSessionResource>
	
	
	-
	-

	>PDU Session ID 
	M
	
	9.3.1.21
	
	-
	-

	>PDU Session Type 
	M
	
	9.3.1.22
	
	-
	-

	>S-NSSAI 
	M
	
	9.3.1.9
	
	-
	-

	>Security Indication 
	M
	
	9.3.1.23
	
	-
	-

	>PDU Session Resource DL Aggregate Maximum Bit Rate
	O
	
	Bit Rate

9.3.1.20
	This IE shall be present when at least one Non-GBR QoS Flows is being setup.
	-
	-

	>NG UL UP Transport Layer Information
	M
	
	UP Transport Layer Information

9.3.2.1
	This IE should be ignored for a MBS session.
	-
	-

	>PDU Session Data Forwarding Information Request
	O
	
	Data Forwarding Information Request 

9.3.2.5
	
	-
	-

	>PDU Session Inactivity Timer
	O
	
	Inactivity Timer 

9.3.1.54
	Included if the Activity Notification Level is set to PDU Session.
	-
	-

	>Existing Allocated NG DL UP Transport Layer Information
	O
	
	UP Transport Layer Information

9.3.2.1
	
	-
	-

	>Network Instance
	O
	
	9.3.1.62
	This IE is ignored if the Common Network Instance IE is included.
	YES
	ignore

	>Common Network Instance
	O
	
	9.3.1.66
	
	YES
	ignore

	>DRB To Setup List
	
	1
	
	
	-
	-

	>>DRB To Setup Item 
	
	1..<maxnoofDRBs>
	
	
	-
	-

	>>>DRB ID
	M
	
	9.3.1.16
	
	-
	-

	>>>SDAP Configuration
	M 
	
	9.3.1.39
	
	-
	-

	>>>PDCP Configuration
	M
	
	9.3.1.38
	
	-
	-

	>>>Cell Group Information
	M
	
	9.3.1.11
	
	-
	-

	>>>QoS Flows Information To Be Setup
	M
	
	QoS Flow QoS Parameters List

9.3.1.25
	
	-
	-

	>>>DRB Data forwarding information Request
	O
	
	Data Forwarding Information Request 

9.3.2.5
	Requesting forwarding info from the target gNB-CU-UP.
	-
	-

	>>>DRB Inactivity Timer
	O
	
	Inactivity Timer 

9.3.1.54
	Included if the Activity Notification Level is set to DRB.
	-
	-

	>>>PDCP SN Status Information
	O
	
	9.3.1.58
	Contains the PDCP SN Status at setup after Resume.
	-
	-

	>>>DRB QoS
	O
	
	9.3.1.26
	Indicates the DRB QoS when more than one QoS Flow is mapped to the DRB.
	YES
	ignore

	>>>DAPS Request Information
	O
	
	9.3.1.91
	
	YES
	ignore

	>Redundant NG UL UP Transport Layer Information
	O
	
	UP Transport Layer Information

9.3.2.1
	
	YES
	ignore

	>Redundant Common Network Instance
	O
	
	Common Network Instance

9.3.1.66
	
	YES
	ignore

	>Redundant PDU Session Information
	O
	
	9.3.1.80
	
	YES
	ignore

	MBS Session Resource To Setup Item
	
	0..<maxnoofMBSQoSFlows>
	
	
	-
	

	> MBS Session Identifier
	O
	
	FFS
	Indicates the MBS Session Identifier
	YES
	ignore

	> PDU Session ID
	O
	
	9.3.1.21
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofDRBs
	Maximum no. of DRBs for a UE. Value is 32.

	maxnoofPDUSessionResource 
	Maximum no. of PDU Sessions for a UE. Value is 256.


9.3.3.10
PDU Session Resource To Setup Modification List

This IE contains PDU session resource to setup related information used at Bearer Context Modification Request

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

	PDU Session Resource To Setup Modification Item
	
	1..<maxnoofPDUSessionResource>
	
	
	-
	-

	>PDU Session ID 
	M
	
	9.3.1.21
	
	-
	-

	>PDU Session Type 
	M
	
	9.3.1.22
	
	-
	-

	>S-NSSAI 
	M
	
	9.3.1.9
	
	-
	-

	>Security Indication 
	M
	
	9.3.1.23
	
	-
	-

	>PDU Session Resource DL Aggregate Maximum Bit Rate
	O
	
	Bit Rate 9.3.1.20
	This IE shall be present when Non-GBR QoS Flows are setting up.
	-
	-

	>NG UL UP Transport Layer Information
	M
	
	UP Transport Layer Information

9.3.2.1
	
	-
	-

	>PDU Session Data Forwarding Information Request
	O
	
	Data Forwarding Information Request 

9.3.2.5
	Requesting forwarding info from the target gNB-CU-UP.
	-
	-

	>PDU Session Inactivity Timer
	O
	
	Inactivity Timer 

9.3.1.54
	Included if the Activity Notification Level is set to PDU Session.
	-
	-

	>Network Instance
	O
	
	9.3.1.62
	
	-
	-

	>Common Network Instance
	O
	
	9.3.1.66
	
	YES
	ignore

	>DRB To Setup List
	
	1
	
	
	-
	-

	>>DRB To Setup Item 
	
	1..<maxnoofDRBs>
	
	
	-
	-

	>>>DRB ID
	M
	
	9.3.1.16
	
	-
	-

	>>>SDAP Configuration
	M 
	
	9.3.1.39
	
	-
	-

	>>>PDCP Configuration
	M
	
	9.3.1.38
	
	-
	-

	>>>Cell Group Information
	M
	
	9.3.1.11
	
	-
	-

	>>>QoS Flows Information To Be Setup
	M
	
	QoS Flow QoS Parameters List

9.3.1.25
	
	-
	-

	>>>DRB Data forwarding information Request
	O
	
	Data Forwarding Information Request 

9.3.2.5
	Requesting forwarding info from the target gNB-CU-UP.
	-
	-

	>>>DRB Inactivity Timer
	O
	
	Inactivity Timer 

9.3.1.54
	Included if the Activity Notification Level is set to DRB.
	-
	-

	>>>PDCP SN Status Information
	O
	
	9.3.1.58
	Provides the PDCP SN Status at setup after Resume to the target gNB-CU-UP.
	-
	-

	>>>DRB QoS
	O
	
	9.3.1.26
	Indicates the DRB QoS when more than one QoS Flow is mapped to the DRB
	YES
	ignore

	>Redundant NG UL UP Transport Layer Information
	O
	
	UP Transport Layer Information

9.3.2.1
	
	YES
	ignore

	>Redundant Common Network Instance
	O
	
	Common Network Instance

9.3.1.66
	
	YES
	ignore

	MBS Session Resource To Setup Item
	
	0..<maxnoofMBSQoSFlows>
	
	
	-
	

	> MBS Session Identifier
	O
	
	FFS
	Indicates the MBS Session Identifier
	YES
	ignore

	> PDU Session ID
	O
	
	9.3.1.21
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofDRBs
	Maximum no. of DRBs for a UE. Value is 32.

	maxnoofPDUSessionResource 
	Maximum no. of PDU Sessions for a UE. Value is 256.


9.3.3.11
PDU Session Resource To Modify List

This IE contains PDU session resource to modify related information used at Bearer Context Modification Request

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

	PDU Session Resource To Modify Item
	
	1..<maxnoofPDUSessionResource>
	
	
	-
	-

	>PDU Session ID 
	M
	
	9.3.1.21
	
	-
	-

	>Security Indication 
	O
	
	9.3.1.23
	This IE is not used in this release.
	-
	-

	>PDU Session Resource DL Aggregate Maximum Bit Rate
	O
	
	Bit Rate 9.3.1.20
	
	-
	-

	>NG UL UP Transport Layer Information
	O
	
	UP Transport Layer Information

9.3.2.1
	
	-
	-

	>PDU Session Data Forwarding Information Request
	O
	
	Data Forwarding Information Request 

9.3.2.5
	Requesting forwarding information from the target gNB-CU-UP.
	-
	-

	>PDU Session Data Forwarding Information
	O
	
	Data Forwarding Information 

9.3.2.6
	Providing forwarding information to the source gNB-CU-UP.
	-
	-

	>PDU Session Inactivity Timer
	O
	
	Inactivity Timer 

9.3.1.54
	Included if the Activity Notification Level is set to PDU Session.
	-
	-

	>Network Instance
	O
	
	9.3.1.62
	This IE is ignored if the Common Network Instance IE is included.
	YES
	ignore

	>Common Network Instance
	O
	
	9.3.1.66
	
	YES
	ignore

	>DRB To Setup List
	
	0..1
	
	
	-
	-

	>>DRB To Setup Item 
	
	1..<maxnoofDRBs>
	
	
	-
	-

	>>>DRB ID
	M
	
	9.3.1.16
	
	-
	-

	>>>SDAP Configuration
	M
	
	9.3.1.39
	
	-
	-

	>>>PDCP Configuration
	M
	
	9.3.1.38
	
	-
	-

	>>>Cell Group Information
	M
	
	9.3.1.11
	
	-
	-

	>>>QoS Flow Information To Be Setup 
	M
	
	QoS Flow QoS Parameters List

9.3.1.25
	
	-
	-

	>>>DRB Data Forwarding Information Request
	O
	
	Data Forwarding Information Request 

9.3.2.5
	Requesting forwarding information from the target gNB-CU-UP.
	-
	-

	>>>DRB Inactivity Timer
	O
	
	Inactivity Timer 

9.3.1.54
	Included if the Activity Notification Level is set to DRB.
	-
	-

	>>>PDCP SN Status Information
	O
	
	9.3.1.58
	Provides the PDCP SN Status at setup after Resume to the target gNB-CU-UP.
	-
	-

	>>>DRB QoS 
	O
	
	9.3.1.26
	Indicates the DRB QoS when more than one QoS Flow is mapped to the DRB 
	YES
	ignore

	>DRB To Modify List
	
	0.. 1
	
	
	-
	-

	>>DRB To Modify Item 
	
	1..<maxnoofDRBs>
	
	
	-
	-

	>>>DRB ID 
	M
	
	9.3.1.16
	
	-
	-

	>>>SDAP Configuration
	O
	
	9.3.1.39
	
	-
	-

	>>>PDCP Configuration 
	O
	
	9.3.1.38
	
	-
	-

	>>>DRB Data forwarding information
	O
	
	Data Forwarding Information 

9.3.2.6
	Providing forwarding information to the source gNB-CU-UP.
	-
	-

	>>>PDCP SN Status Request
	O
	
	ENUMERATED (requested, …)
	The gNB-CU-CP requests the gNB-CU-UP to provide the PDCP SN Status in the response message.
	-
	-

	>>>PDCP SN Status Information
	O
	
	9.3.1.58
	Provides the PDCP SN Status to the target gNB-CU-UP.
	-
	-

	>>>DL UP Parameters
	O
	
	UP Parameters 

9.3.1.13
	
	-
	-

	>>>Cell Group To Add
	O
	
	Cell Group Information 
9.3.1.11
	
	-
	-

	>>>Cell Group To Modify 
	O
	
	Cell Group Information 
9.3.1.11
	
	-
	-

	>>>Cell Group To Remove 
	O
	
	Cell Group Information 
9.3.1.11
	
	-
	-

	>>>Flow Mapping Information 
	O
	
	QoS Flow QoS Parameters List

9.3.1.25
	Overrides previous mapping information. 
	-
	-

	>>>DRB Inactivity Timer
	O
	
	Inactivity Timer 

9.3.1.54
	Included if the Activity Notification Level is set to DRB.
	-
	-

	>>>Old QoS Flow List - UL End Marker expected
	O
	
	QoS Flow List
9.3.1.12
	Indicates that the source NG-RAN node has initiated QoS flow re-mapping and has not yet received SDAP end markers, as described in TS 38.300 [8].


	YES
	reject

	>>>DRB QoS
	O
	
	9.3.1.26
	Indicates the DRB QoS when more than one QoS Flow is mapped to the DRB
	YES
	ignore

	>>>Early Forwarding COUNT Request
	O
	
	ENUMERATED (First DL count, DL discarding, …)
	Requests early data forwarding information from the source gNB-CU-UP
	YES
	reject

	>>>Early Forwarding COUNT Information
	O
	
	9.3.1.92
	Provides early data forwarding information to the target gNB-CU-UP.
	YES
	reject

	>DRB To Remove List
	
	0.. 1
	
	
	-
	-

	>>DRB To Remove Item 
	
	1..<maxnoofDRBs>
	
	
	-
	-

	>>>DRB ID 
	M
	
	9.3.1.16
	
	-
	-

	>S-NSSAI
	O
	
	9.3.1.9
	
	YES
	reject

	>Redundant NG UL UP Transport Layer Information
	O
	
	UP Transport Layer Information

9.3.2.1
	
	YES
	ignore

	>Redundant Common Network Instance
	O
	
	Common Network Instance

9.3.1.66
	
	YES
	ignore

	>Data Forwarding to E-UTRAN Information List
	
	0.. 1
	
	Contains a list of DL Data Forwarding tunnels and the associated QoS Flows to be forwarded on each tunnel
	YES
	ignore

	>>Data Forwarding to E-UTRAN Information List Item
	
	1..<maxnoofDataForwardingTunneltoE-UTRAN>
	
	
	-
	-

	>>>Data forwarding tunnel information
	M
	
	UP Transport Layer Information 
9.3.2.1
	
	-
	-

	>>>QoS Flows to be forwarded List
	
	1
	
	 
	-
	-

	>>>>QoS Flows to be forwarded Item
	
	1..<maxnoofQoSflows>
	
	
	-
	-

	>>>>>QoS Flow Identifier
	M
	
	QoS Flow Identifier

9.3.1.24
	
	-
	-

	MBS Session Resource To Setup Item
	
	0..<maxnoofMBSQoSFlows>
	
	
	-
	

	> MBS Session Identifier
	O
	
	FFS
	Indicates the MBS Session Identifier
	YES
	ignore

	> PDU Session ID
	O
	
	9.3.1.21
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofDRBs
	Maximum no. of DRBs for a UE. Value is 32.

	maxnoofPDUSessionResource 
	Maximum no. of PDU Sessions for a UE. Value is 256.

	maxnoofDataForwardingTunneltoE-UTRAN
	Maximum no. of Data Forwarding Tunnels to E-UTRAN for a UE. Value is 256.

	maxnoofQoSflows
	Maximum no. of QoS flows in a PDU Session. Value is 64.
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