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1 Introduction
Based on the discussions in RAN3#114e, we have identified some critical issues for RA-SDT and CG-SDT, i.e.,:

· FFS: The detail information included in SDT related RLC bearer configuration to be transferred from anchor gNB to receiving gNB in case of SDT without anchor relocation.
· FFS on whether gNB-DU should be aware of which bearers are SDT bearers.
The above two issues are separately addressed in RA-SDT and CG-SDT. However, after some further thinking, we feel that there may be some common ground for RA-SDT and CG-SDT in case of CU-DU split. In this paper, we will address this in details. 
2 Discussions
The following issues are what we are trying to address:
· Issue 1: SDT bearer awareness at gNB-DU 
This issue is related to the following questions:

· Whether gNB-DU needs to be aware of the SDT bearers?

For this question, we think the answer is yes since such SDT bearer awareness can at least help gNB-DU determine which configurations should be kept after receiving the UE Context Release Command message from gNB-CU. 

Proposal 1: the awareness for SDT bearers is needed when releasing the UE. 

· When gNB-DU needs to be aware of the SDT bearers?
        This question is related to whether the SDT bearer awareness is needed for the generation of CG resource configuration at the gNB-DU. Based on our understanding, the current RAN2 assumption is that the CG resource configuration is derived by gNB-DU regardless of SDT bearer. If CG resource configuration is generated based on SDT bearers, SDT bearer awareness should happen before or at the time instant when the gNB-CU request it. Otherwise, the SDT awareness and CG resource configuration query can be de-coupled. 
Observation: RAN2 input may be needed on whether the SDT bearer awareness is needed for the generation of CG resource configuration at the gNB-DU. 

· Issue 2: RLC bearer configuration over F1

For RA-SDT without context relocation, the anchor gNB needs provide SDT bearer related configurations to the serving gNB. The details of such configurations determine whether F1 impact is needed at the anchor gNB side. In our understanding, since this is only for the SDT bearers, full UE context transfer from the anchor gNB to serving gNB (i.e., legacy context retrieve) is not needed. Thus, we propose:

Proposal 2: for RA-SDT without context relocation, partial context transfer should be supported from anchor gNB to serving gNB. 

Based on the above proposal, the following-up questions are:

· Which kind of context is needed?

For this question, the following options can be considered:

· Option 1: low layer configuration in RLCBearer-Config IE 

In this option, the lower layer configurations only contain the configurations of RLC layer and logical channel. In other words, the MAC/PHY configuration for SDT can use the default configuration in serving gNB. Thus, the existing RLCBearer-Config IE can be reused by only including SDT bearers.   
· Option 2: low layer configuration for SDT bearers only in CellGroupConfig 

In this option, the existing CellGroupConfig IE can be reused while the content only includes the configurations referring to SDT bearers. For example, the RLCBearer-Config IE only contains information related to SDT bearers, while the MAC/PHY configurations are set for serving SDT bearers only. 

· Option 3: low layer configuration in CellGroupConfig for all bearers

This option can reuse the CellGroupConfig IE. Since RAN2 agrees that the configurations (e.g., BSR, SR) for SDT can be different from that used in RRC_CONNECTED,  the CellGroupConfig applicable for SDT should be prepared even it contains all bearers. Moreover, the CellGroupConfig for SDT can be different from the one used in RRC_CONNECTED status. 

Compared to Option 1&2, Option 3 provides information of non-SDT bearers, which is useless for serving gNB. For option 1, since RLCBearer-Config IE is per DRB, the gNB-DU should provide such configuration per DRB. For option 2, the gNB-DU can include all configurations in one RRC container.  

Proposal 3: the anchor gNB provides low layer configuration for SDT bearers to the serving gNB, and the signaling format can be selected based on the following two options:

· Option 1: lower layer configuration as RLCBearer-Config IE
· Option 2: lower layer configuration for SDT bearers only in CellGroupConfig

· How to derive low layer configurations for RA-SDT at anchor gNB side in case of CU-DU split?

        The current specification does not support the retrieve the SDT bearer related low layer configuration from gNB-DU. Thus, gNB-CU should request such configurations from gNB-DU. 
Proposal 4: at anchor gNB side, gNB-CU should request low layer configuration from gNB-DU. 

        In order to derive the latest configuration, the gNB-DU should be aware of the SDT bearers when providing such configurations. 
Proposal 5: at anchor gNB side, the awareness of SDT bearers at gNB-DU is needed when providing the SDT bearer related low layer configurations.  

· Issue 3: CG-SDT and RA-SDT configuration derivation from gNB-DU 
According to above two issues, we can derive the following common ground for CG-SDT and RA-SDT:
· SDT bearer awareness at the gNB-DU side

· Configuration provision from gNB-DU to gNB-CU

To derive the configurations for CG-SDT and RA-SDT from gNB-DU, the following options can be considered:
· Option 1: query both CG resource configuration and low layer configuration in one message
· Option 2: query CG resource configuration and low layer configuration separately


[image: image1.emf]gNB-CU gNB-DU

Step-1 : UE CONTEXT MODIFICATION 

REQUEST (incl. SDT bearer indication, CG-

SDT Query Ind., RA-SDT Query Ind.)

Step-2: UE CONTEXT MODIFICATION 

RESPONSE (incl. CG resource config. , RA-

SDT low layer config. )

Step-3: UE CONTEXT RELEASE COMMAND 

(incl. SDT bearer unreleased ind.)

Step-4: UE CONTEXT RELEASE COMPLETE 

gNB-CU gNB-DU

Step-1: UE CONTEXT MODIFICATION 

REQUEST (incl. CG-SDT Query Ind.)

Step-2: UE CONTEXT MODIFICATION 

RESPONSE (incl. CG resource config.)

Step-3: UE CONTEXT RELEASE COMMAND 

(incl. Unrelased SDT bearers, RA-SDT Query 

Ind.)

Step-4: UE Context RELEASE COMPLETE (incl. 

RA-SDT low layer config.) 

Option 1 Option 2


For option 1, there is a risk that if the low layer configuration for RA-SDT is changed between step 2&3, the RA-SDT related configuration query should be performed again.  While option 2 is aligned with the current RAN2 design, i.e., the SDT DRBs and SDT SRB are indicated to the UE in RRCRelease message (which is conveyed via UE CONTEXT RELEASE COMMAND message), and option 2 can also avoid the risk of changing RA-SDT related configuration between step 2 and 3. On the other hand, if RAN2 agrees that the CG resource configuration should be generated based on the awareness of SDT bearers, option 1 can be considered. 

Proposal 6: RAN3 discusses the following two options for the derivation of configurations on CG-SDT and RA-SDT:

· Option 1: query both CG resource configuration and low layer configuration in one message

· Option 2: query CG resource configuration and low layer configuration separately

· Issue 4: SDT bearer determination
We understand that whether a bearer can be considered as a SDT bearer or not depends on the traffic feature. Considering the SDT bearer may aggregate multiple QoS flows, the SDT bearer determination should consider the QoS flow feature. Since the QoS information of each QoS flow comes from core network, it is better to let AMF determines whether a QoS flow can be applicable for SDT or not, and then the gNB can determine the SDT bearer. However, at this moment, we are open for discussion on this issue. Thus, we propose 
Proposal 7: RAN3 discusses whether AMF needs to indicate a QoS flow which is applicable for SDT.
3 Conclusions
In this contribution, we discuss CG-SDT, and have the following proposals:
Proposal 1: the awareness for SDT bearers is needed when releasing the UE. 

Proposal 2: for RA-SDT without context relocation, partial context transfer should be supported from anchor gNB to serving gNB.
Proposal 3: the anchor gNB provides low layer configuration for SDT bearers to the serving gNB, and the signaling format can be selected based on the following two options:

· Option 1: lower layer configuration as RLCBearer-Config IE
· Option 2: lower layer configuration for SDT bearers only in CellGroupConfig

Proposal 4: at anchor gNB side, gNB-CU should request low layer configuration from gNB-DU. 

Proposal 5: at anchor gNB side, the awareness of SDT bearers at gNB-DU is needed when providing the SDT bearer related low layer configurations.  

Proposal 6: RAN3 discusses the following two options for the derivation of configurations on CG-SDT and RA-SDT:

· Option 1: query both CG resource configuration and low layer configuration in one message

· Option 2: query CG resource configuration and low layer configuration separately

Proposal 7: RAN3 discusses whether AMF needs to indicate a QoS flow which is applicable for SDT.. 
In addition, for proposal 6, we give example TPs for two options below. 
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TP to TS38.473 (Option 1: query both CG resource configuration and low layer configuration in one message)

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

	<unrelated part is omitted>

	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)
	This IE is ignored if the Additional Duplication Indication IE is present.
	-
	

	>>Additional Duplication Indication
	O
	
	ENUMERATED (three, four, …)
	
	YES
	ignore

	>>SDT Indication 
	O
	
	ENUMERATE(true, …)
	
	YES
	ignore

	<unrelated part is omitted>

	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
	Used for EN-DC case to convey E-RAB Level QoS Parameters
	-
	

	>>>DRB Information
	
	1
	
	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

	>>>>>TSC Traffic Characteristics
	O
	
	9.3.1.141
	Traffic pattern information associated with the QFI. Details in TS 23.501 [21].
	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.
	-
	

	>>>>BH Information
	O
	
	9.3.1.114
	
	YES
	ignore

	>>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.

This IE is ignored if the RLC Duplication Information IE is present.
	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.

This IE is ignored if the RLC Duplication Information IE is present. 
	YES
	reject

	>>Additional PDCP Duplication TNL List 
	
	0..1
	
	
	YES
	ignore

	>>>Additional PDCP Duplication TNL Items
	
	1 .. <maxnoofAdditionalPDCPDuplicationTNL>
	
	
	EACH
	ignore

	>>>>Additional PDCP Duplication 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.
	-
	

	>>>>BH Information
	O
	
	9.3.1.114
	
	YES
	ignore

	>>RLC Duplication Information
	O
	
	9.3.1.146
	
	YES
	ignore

	>>Transmission Stop Indicator
	O
	
	9.3.1.209
	
	YES
	ignore

	>>SDT Indication 
	O
	
	ENUMERATE(true, …)
	
	YES
	ignore

	<unrelated part is omitted>

	SCG Indicator
	O
	
	ENUMERATED(released,...)
	This IE is used at the MN in NR-DC and NE-DC and it indicates the release of an SCG
	YES
	ignore

	CG-SDT Query Indication
	O
	
	ENUMERATED (true, ...)
	
	YES
	ignore

	RA-SDT Configuration Query
	O
	
	ENUMERATED (true, …)
	
	YES
	ignore


9.2.2.8
UE CONTEXT MODIFICATION RESPONSE

This message is sent by the gNB-DU to confirm the modification of a UE context.

Direction: gNB-DU ( gNB-CU.

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

	Message Type
	M
	
	9.3.1.1
	
	YES
	reject

	<unrelated part is omitted>

	DRB Modified List
	
	0..1
	
	The List of DRBs which are successfully modified.
	YES
	ignore

	>DRB Modified Item IEs
	
	1 .. <maxnoofDRBs>
	
	
	EACH
	ignore

	>>DRB ID
	M
	
	9.3.1.8
	
	-
	

	>>LCID
	O
	
	9.3.1.35
	LCID for the primary path or for the split secondary path for fallback to split bearer if PDCP duplication is applied.
	-
	

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

	>>>DL UP TNL Information to Be Setup Item IEs
	
	1 .. <maxnoofDLUPTNLInformation>
	
	
	-
	

	>>>>DL UP TNL Information
	M
	
	UP Transport Layer Information

9.3.2.1
	gNB-DU endpoint of the F1 transport bearer. For delivery of DL PDUs.
	-
	

	>>RLC Status
	O
	
	9.3.1.69
	Indicates the RLC has been re-established at the gNB-DU.
	YES
	ignore

	>>Additional PDCP Duplication TNL List
	
	0..1
	
	
	YES
	ignore

	>>>Additional PDCP Duplication TNL Items
	
	1 .. < maxnoofAdditionalPDCPDuplicationTNL>
	
	
	EACH
	ignore

	>>>>Additional PDCP Duplication UP TNL Information
	M
	
	UP Transport Layer Information

9.3.2.1
	gNB-DU endpoint of the F1 transport bearer. For delivery of DL PDUs.
	-
	

	>>Current QoS Parameters Set Index
	O
	
	Alternative QoS Parameters Set Index

9.3.1.123
	Index to the currently fulfilled alternative QoS parameters set. 
	YES
	ignore

	>> DRB RLC Bearer Configuration
	O
	
	OCTET STRING
	RLC-BearerConfig IE defined in subclause 6.3.2 of TS 38.331[8]
	YES
	ignore

	<unrelated part is omitted>

	SRB Setup List
	
	0..1
	
	
	YES
	ignore

	>SRB Setup Item
	
	1 .. <maxnoofSRBs>
	
	
	EACH
	ignore

	>>SRB ID
	M
	
	9.3.1.7
	
	-
	

	>>LCID
	M
	
	9.3.1.35
	LCID for the primary path if PDCP duplication is applied
	-
	

	>>SRB2 RLC Bearer Configuration 
	O
	
	OCTET STRING
	RLC-BearerConfig IE defined in subclause 6.3.2 of TS 38.331[8]
	YES
	ignore

	<unrelated part is omitted>


TP to TS38.473 (Option 2: query CG resource configuration and low layer configuration separately)
9.2
Message Functional Definition and Content
-------------------------------------------------<unchanged part is omitted>----------------------------------------------------
9.2.2.5
UE CONTEXT RELEASE COMMAND

This message is sent by the gNB-CU to request the gNB-DU to release the UE-associated logical F1 connection or candidate cells in conditional handover or conditional PSCell change.
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

	Cause
	M
	
	9.3.1.2
	
	YES
	ignore

	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, or the DL-CCCH-Message IE as defined in subclause 6.2 of TS 38.331 [8].
	YES
	ignore

	SRB ID
	C- ifRRCContainer
	
	9.3.1.7
	The gNB-DU sends the RRC message on the indicated SRB.
	YES
	ignore

	old gNB-DU UE F1AP ID
	O
	
	9.3.1.5
	Include it if RRCReestablishmentRequest is not accepted
	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

	Candidate Cells To Be Cancelled List
	
	0 .. <maxnoofCellsinCHO>
	
	
	YES
	reject

	>Target Cell ID
	M
	
	NR CGI

9.3.1.12
	
	-
	-

	Unreleased SDT Bearer Information
	O
	
	9.3.1.x1
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofCellsinCHO
	Maximum no. cells that can be prepared for a conditional mobility. Value is 8.


	Condition
	Explanation

	ifRRCContainer
	This IE shall be present if the RRC container IE is present.


-------------------------------------------Next Change-------------------------------------------
9.2.2.6
UE CONTEXT RELEASE COMPLETE

This message is sent by the gNB-DU to confirm the release of the UE-associated logical F1 connection or candidate cells in conditional handover or conditional PSCell change.
Direction: gNB-DU ( gNB-CU

	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

	Criticality Diagnostics
	O
	
	9.3.1.3
	
	YES
	ignore

	RA-SDT Configuration
	O
	
	9.3.1.x2
	
	YES
	ignore


-------------------------------------------Next Change-------------------------------------------
9.3.1.x1
Unreleased SDT Bearer Information
This IE indicates the list of unreleased SDT DRBs, or the unreleased SRB2. This IE can be also used to indicate the request for RA-SDT related low layer configurations.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	SDT DRB List
	
	0..1
	
	
	YES
	ignore

	>SDT DRB Item IEs
	
	1..< maxnoofDRB >
	
	
	EACH
	ignore

	>DRB ID
	M
	
	9.3.1.8
	
	-
	

	SDT SRB2 Indication
	O
	
	ENUMERATE (true, …)
	
	YES
	ignore

	RA-SDT Configuration Query
	O
	
	ENUMERATE (true, …)
	
	YES
	ignore


	Range bound
	Explanation

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


9.3.1.x2
RA-SDT Configuration
This IE provides the low layer configurations of the unreleased bearers for RA-SDT.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	SDT DRB List
	
	0..1
	
	
	YES
	ignore

	>SDT DRB Item IEs
	
	1..< maxnoofDRB >
	
	
	EACH
	ignore

	>DRB ID
	M
	
	9.3.1.8
	
	-
	

	>DRB RLC Bearer Configuration
	M
	
	OCTET STRING
	RLC-BearerConfig IE defined in subclause 6.3.2 of TS 38.331[8]
	-
	

	SRB2 RLC Bearer Configuration 
	O
	
	OCTET STRING
	RLC-BearerConfig IE defined in subclause 6.3.2 of TS 38.331[8]
	YES
	ignore


	Range bound
	Explanation

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