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1. Introduction
RAN3#111-e:

· WA: For CG based SDT, RAN3 will further discuss impacts and mainly consider split-gNB case.

· WA: Sequence UL/DL transmission following UL SDT without transitioning to RRC_CONNECTED is supported for SDT

· WA: The existing Retrieve UE Context procedure can be reused for both with and without anchor relocation scenarios with possible enhancements. Details will be discussed later.

· WA: UL data for SDT is buffered at the receiving node in the successful context retrieval procedure. For other cases, the common understanding is that UL data may need to be buffered as well, details are pending.

· WA: The last serving gNB, i.e., anchor gNB, will be the decision maker on whether to relocate anchor or not. Assistance information provided by the receiving gNB may help on the decision. Details of assistance information are pending future discussion.

RAN3#112-e:

· Keep the scope of without anchor relocation for SDT.

· Among the solutions proposed to support without anchor relocation, forwarding all the MAC PDUs directly to the anchor gNB, is excluded. 
· Reply to RAN2 by saying that RAN3 would proceed with the alignment their assumption of RLC handling.

· Which procedure to be used for without anchor relocation leaves to the discussion when TU starts.

· What the assistance information is and how it helps the anchor gNB to make decision are FFS.

· Whether and how the CU-DU split architecture could be impacted by CG-based SDT remain open.

· Whether it is beneficial to forward the 1st message to the anchor gNB

·  To be continued...

This paper discuss how to support the CG based SDT and provide the corresponding TP to the BL CR of 38.473.
2. Discussion
2.1 CG based SDT access
Based on the RAN3 agreements, in our view, a general procedure for CG based SDT could be illustrated as below:
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Figure 1: CG-based SDT call flow
In step 1~2, UE can trigger the CG based SDT if the CG based SDT transmission condition is satisfied.

In step 3, the gNB-DU buffers the UL data for SDT when the UL data is received. 
In step 4, the gNB-DU sends a SDT indication and BSR/RAI type assistance information to the gNB-CU along with the RRCResumeRequest message in Initial UL RRC Message Transfer.

In step 6/9, after the existing UE Context Setup procedure and Bearer UE Context Modification procedure, the gNB-DU can establish the RLC entities for SDT RBs and DRB level data forwarding data tunnels on F1, and further perform the RLC handling for the UL data, the gNB-CU-UP resume the PDCP entities for SDT DRBs.
In step 10, the gNB-DU transmits the uplink PDCP PDU via the GTP tunnel for SDT DRB data to the gNB-CU-UP, and/or via F1AP: UL RRC TRANSFER message for SDT SRB data to the gNB-CU-CP.

Note that in Rel-15, the gNB-CU always send RRC resume message to UE when receiving the resumeCause except the rna-Update. Thus, the principle should be changed in R17 SDT case. gNB-CU should be aware that UE should be kept in the INACTIVE for the small data transmission when the UL data is still buffered in the gNB-DU. Therefore, we think that a SDT indication should be sent to the gNB-CU in Step 4. In addition to the SDT indication, if BSR or RAI type assistance information is received in the Step 2, it is better transfer it to gNB-CU for the full consideration of the state transition. However, CU has no idea of the MAC CE, maybe the gNB-DU need to send something reflecting the BSR/RAI type assistance information, and the buffered data size of the gNB-DU.
Based on the above CG-based SDT call flow, RAN impact on F1 as following:

· Add a SDT indication, and SDT assistance information (e.g. BSR info, RAI info, buffered data size) in F1AP: INITIAL UL RRC MESSAGE TRANSFRE message
Proposal 1: the gNB-DU sends SDT indication and SDT assistant information (e.g. BSR info, RAI info, buffered data size) to the gNB-CU in the F1AP: INITIAL UL RRC MESSAGE TRANSFRE message. 

2.2 CG SDT resource allocation
RAN2#112-e reached the agreement for CG based SDT:

	1. The configuration of configured grant resource for UE uplink small data transfer is contained in the RRCRelease message.  FFS if other dedicated messages can configure CG in INACTIVE CG. Configuration is only type 1 CG with no contention resolution procedure for CG. 


Based on RAN2 agreement, the CG configuration of the last serving cell is configured in the RRCRelease when UE enters to the INACTIVE state. Therefore, in case of split CU-DU architecture, it is needed for the gNB-CU to get the CG configuration from gNB-DU before configuring the UE to INACTIVE state, and the gNB-DU needs to maintain at least the CG configuration after the UE moves to INACTIVE state, as shown in Figure 2:
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Figure 2: CG SDT resource allocation

In step 1, the gNB-CU requests the gNB-DU to provide the CG SDT configuration by CG-SDT Query IE in UE Context Modification Request if the gNB-CU determines to transfer UE into RRC_INACTIVE.

In step 2, the gNB-DU responses the gNB-CU with the CG SDT configuration IE in UE Context Modification Response. 
The CG-SDT configuration is dependent on RAN2 design, e.g. CG SDT resource, CS-RNTI, PDCCH-config, TA timer.

In Rel-15, the gNB-DU releases the UE context for Inactive UE when the gNB-CU sends the UE CONTEXT RELEASE COMMAND message including the RRCRelease message to the gNB-DU. Obviously the Rel-15 principle to release the UE context needs to be changed in CG-SDT case. The gNB-DU need to maintain the UE context at least including the CG-SDT configuration, to align with UE behaviour for inactive, when the gNB-CU sends the RRCRelease message to the gNB-DU in step 3 in Figure 1. 
There are two possibilities to achieve step 3/6:

· Option 1: using F1AP: UE CONTEXT RELEASE COMMAND to carry RRCRelease message, add CG-SDT indication to indicate the keep of at least CG-SDT configuration by the gNB-DU.
· Option 2: using F1AP: UE CONTEXT MODIFICATION REQUEST to carry RRCRelease message, add CG-SDT indication, to only keep CG-SDT configuration by the gNB-DU.
Based on the above CG-based SDT procedure for DRB, RAN3 impacts on F1AP could be listed as follows:

· Add CG-SDT Query in UE Context Modification Request.
· Add CG-SDT configuration in UE Context Modification Response.

· Using F1AP: UE CONTEXT MODIFICATION REQUEST or UE CONTEXT RELEASE COMMAND to carry RRCRelease message, and add CG-SDT indication in the message. 
Proposal 2: Add CG-SDT Query in F1AP: UE CONTEXT MODIFICATION REQUEST message and add CG-SDT configuration in UE CONTEXT MODIFICATION RESPONSE to support the CG-SDT allocation.

Proposal 3: Using F1AP: UE CONTEXT MODIFICATION REQUEST message or UE CONTEXT RELEASE COMMAND message to carry RRCRelease message, and add CG-SDT indication in the message. 
Based on the discussion above, after moving the UE to RRC_INACTIVE with CG-SDT configuration, the gNB-DU has to keep the Configured Grant for the UE, it is needed for RAN3 to further discuss if the gNB-DU also keep the other part of the UE context, e.g. RLC configuration, or only keep the CG-SDT configuration.

Proposal 4: Besides the CG-SDT configuration, further discuss if DU also keep the other part of the UE Context, e.g. RLC configuration, when the UE is moved to RRC_INACTIVE mode with CG based SDT configuration.

2.3 CG SDT Configuration Release
Except the above CG-SDT procedure, here we discuss the CG-SDT resource release function. 

RAN2#115e agreed that CG-SDT resource need to be released if needed:
	1. UE should release CG-SDT resource (if stored) when UE initiates RRC resume procedure from another cell which is different from the cell in which the RRCRelease is received.


Correspondingly, if the UE releases the CG-SDT resource in such scenario, it’s better to timely release the CG-SDT resource by the gNB-DU for efficient resource usage. 
Proposal 5: Once the UE initiates RRC Resume procedure from another cell, the gNB-CU shall indicate to the gNB-DU to release the assigned CG-SDT resources, if any.
3. Proposals
Based on the discussion in this paper, we have the following observations for the group to discuss, and some proposals were provided.
Proposal 1: the gNB-DU sends SDT indication and SDT assistant information (e.g. BSR info, RAI info, buffered data size) to the gNB-CU in the F1AP: INITIAL UL RRC MESSAGE TRANSFRE message. 

Proposal 2: Add CG-SDT Query in F1AP: UE CONTEXT MODIFICATION REQUEST message and add CG-SDT configuration in UE CONTEXT MODIFICATION RESPONSE to support the CG-SDT allocation.

Proposal 3: Using F1AP: UE CONTEXT MODIFICATION REQUEST message or UE CONTEXT RELEASE COMMAND message to carry RRCRelease message, and add CG-SDT indication in the message. 
Proposal 4: Besides the CG-SDT configuration, further discuss if DU also keep the other part of the UE Context, e.g. RLC configuration, when the UE is moved to RRC_INACTIVE mode with CG based SDT configuration.

Proposal 5: Once the UE initiates RRC Resume procedure from another cell, the gNB-CU shall indicate to the gNB-DU to release the assigned CG-SDT resources, if any.

To support these proposals, the TPs to TS 38.473 is provided in section 5, the CR to TS 38.401 is provided in [1].
4. Reference

[1] R3-215003 Support of NR Small Data Transmissions in INACTIVE state, Huawei, CR to TS 38.401 Rel-17
5. TP to TS 38.473 BL CR

3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

5GC
5G Core Network

5QI
5G QoS Identifier

AMF
Access and Mobility Management Function
ARP
Antenna Reference Point
ARPI
Additional RRM Policy Index
BH
Backhaul
CAG
Closed Access Group
CN
Core Network

CG
Cell Group

CGI
Cell Global Identifier 
CHO
Conditional Handover
CP
Control Plane 
CPC
Conditional PSCell Change
DAPS
Dual Active Protocol Stack
DL
Downlink 
DL-PRS
Downlink Positioning Reference Signal
EN-DC
E-UTRA-NR Dual Connectivity

EPC
Evolved Packet Core
IAB
Integrated Access and Backhaul
IMEISV
International Mobile station Equipment Identity and Software Version number

LMF
Location Management Function

NID
Network Identifier

NPN
Non-Public Network

NSSAI
Network Slice Selection Assistance Information
posSIB
Positioning SIB
PNI-NPN
Public Network Integrated NPN
RANAC
RAN Area Code

RIM
Remote Interference Management

RIM-RS
RIM Reference Signal
RRC
Radio Resource Control
RSRP
Reference Signal Received Power
SDT
Small Data Transmission
SNPN
Stand-alone Non-Public Network

S-NSSAI
Single Network Slice Selection Assistance Information

SUL
Supplementary Uplink

TAC
Tracking Area Code

TAI
Tracking Area Identity
TRP
Transmission-Reception Point
UL-AoA
Uplink Angle of Arrival 

UL-RTOA
Uplink Relative Time of Arrival

UL-SRS
Uplink Sounding Reference Signal

Z-AoA
Zenith Angles of Arrival
********************************

Skip to the next change

********************************
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 or sidelink resources. This procedure is also used to command the gNB-DU to stop data transmission for the UE for mobility (see TS 38.401 [4]). 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

********************************

Skip to the next change

********************************
If the Estimated Arrival Probability IE is contained in the Conditional Inter-DU Mobility Information IE included in the UE CONTEXT MODIFICATION REQUEST message, then the gNB-DU may use the information to allocate necessary resources for the UE.
If the Configured Grant SDT Query IE is included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU may allocate the Configured Grant SDT resource for the UE and include the Configured Grant SDT Configuration IE in the UE CONTEXT MODIFICATION RESPONSE message.
If the Configured Grant SDT Indication IE is included in the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall consider that the UE will be moved to RRC inactive with CG-SDT configuration, and keep at least the Configured Grant SDT configuration for the UE.
********************************

Skip to the next change

********************************
8.4.1
Initial UL RRC Message Transfer

8.4.1.1
General

The purpose of the Initial UL RRC Message Transfer procedure is to transfer the initial RRC message to the gNB-CU. The procedure uses non-UE-associated signaling.

8.4.1.2
Successful operation

[image: image4.emf] 
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Figure 8.4.1.2-1: Initial UL RRC Message Transfer procedure.

The establishment of the UE-associated logical F1-connection shall be initiated as part of the procedure.

If the DU to CU RRC Container IE is not included in the INITIAL UL RRC MESSAGE TRANSFER, the gNB-CU should reject the UE under the assumption that the gNB-DU is not able to serve such UE. If the gNB-DU is able to serve the UE, the gNB-DU shall include the DU to CU RRC Container IE and the gNB-CU shall configure the UE as specified in TS 38.331 [8]. The gNB-DU shall not include the ReconfigurationWithSync field in the CellGroupConfig IE as defined in TS 38.331 [8] of the DU to CU RRC Container IE.

If the SUL Access Indication IE is included in the INITIAL UL RRC MESSAGE TRANSFER, the gNB-CU shall consider that the UE has performed access on SUL carrier.

If the RRC-Container-RRCSetupComplete IE is included in the INITIAL UL RRC MESSAGE TRANSFER, the gNB-CU shall take it into account as specified in TS 38.401 [4].
If the SDT Indication IE is included in the INITIAL UL RRC MESSAGE TRANSFER message, the gNB-CU should consider the SDT is triggered for the UE. 
If the SDT Assistance information IE is included in the INITIAL UL RRC MESSAGE TRANSFER message, the gNB-CU should take them into account for the UE.

********************************

Skip to the next change

********************************
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 is considered as target cell.
	YES
	ignore

	//skip the unchanged part
	
	
	
	
	
	

	F1-C Transfer Path
	O
	
	9.3.1.207
	
	YES
	reject

	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

	Configured Grant SDT Query
	O
	
	ENUMERATED(true,...)
	
	YES
	ignore

	Configured Grant SDT Indication
	O
	
	ENUMERATED(true,...)
	This IE indicates that the gNB-CU moves the UE to RRC inactive with CG-SDT configuration.
	YES
	ignore


********************************

Skip to the next change

********************************
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

	gNB-CU UE F1AP ID
	M
	
	9.3.1.4
	
	YES
	reject

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	//skip unchanged part
	
	
	
	
	
	

	SL DRB Failed To be Modified List
	
	0..1
	
	The List of SL DRBs which are failed to be modified.
	YES
	ignore

	>SL DRB Failed To be Modified Item
	
	1 .. <maxnoofSLDRBs>
	
	
	EACH
	ignore

	>>SL DRB ID
	M
	
	9.3.1.120
	
	-
	

	>>cause
	O
	
	9.3.1.2
	
	-
	

	Requested Target Cell ID
	O
	
	NR CGI

9.3.1.12
	Special Cell indicated in the UE CONTEXT MODIFICATION REQUEST message.
	YES
	reject

	Configured Grant  SDT Configuration
	O 
	
	OCTET STRING
	Includes the CG-SDT-Config IE [FFS] as defined in subclause 6.2 of TS 38.331 [8] 
	YES
	ignore


********************************

Skip to the next change

********************************
9.2.3.1
INITIAL UL RRC MESSAGE TRANSFER

This message is sent by the gNB-DU to transfer the initial layer 3 message to the gNB-CU over the F1 interface.

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
	ignore

	gNB-DU UE F1AP ID
	M
	
	9.3.1.5
	
	YES
	reject

	NR CGI
	M
	
	9.3.1.12
	NG-RAN Cell Global Identifier (NR CGI)
	YES
	reject

	C-RNTI
	M
	
	9.3.1.32
	C-RNTI allocated at the gNB-DU
	YES
	reject

	RRC-Container
	M
	
	9.3.1.6
	Includes the UL-CCCH-Message IE or UL-CCCH1-Message IE as defined in subclause 6.2 of TS 38.331 [8].
	YES
	reject

	DU to CU RRC Container
	O
	
	OCTET STRING 
	CellGroupConfig IE as defined in subclause 6.3.2 in TS 38.331 [8]. Required at least to carry SRB1 configuration. The ReconfigurationWithSync field is not included in the CellGroupConfig IE.
	YES
	reject

	SUL Access Indication
	O
	
	ENUMERATED (true, ...)
	
	YES
	ignore

	Transaction ID
	M
	
	9.3.1.23
	
	YES
	Ignore

	RAN UE ID
	O
	
	OCTET STRING (SIZE (8))
	
	YES
	ignore

	RRC-Container-RRCSetupComplete
	O
	
	9.3.1.6
	Includes the UL-DCCH-Message IE including the RRCSetupComplete message, as defined in subclause 6.2 of TS 38.331 [8].
	YES
	ignore

	SDT Indication
	O
	
	ENUMERATED(true, ...)
	Indicates whether SDT is triggered by UE.
	YES
	ignore

	SDT Assistance Information
	O
	
	FFS
	
	YES
	ignore
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