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Introduction
SDT in RAN3 has been lightly discussed in the last #111 and #112 e-meetings and progressed as follows:
#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.

#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...

In this contribution, we focus on CG based SDT and discuss overall impacts on RAN3. 
Discussion
CG (configured grant) based SDT was designed for a UE to use grant free PUSCH resources (configured via RRCRelease from the last serving cell) to initiate small data transfer without RACH. RAN2 agreed only type 1 CG for SDT, valid only in the same serving cell. This means that the UE can only initiate CG based SDT  toward the same cell where the UE AS context is stored while the UE is in INACTIVE. We thus only need to consider the same cell (i.e. under one gNB) when evaluating the potential RAN3 impacts from new CG SDT procedure defined by RAN2. 
According to RAN2, CG SDT configuration is configured to a UE via RRCRelease and consists of lower layer MAC/PHY configuration as well as RB configuration. 
Observation 1: CG SDT configuration configured to a UE via RRCRelease consists of lower layer MAC/PHY configuration as well as RB configuration.
In case of CU-DU split, MAC/PHY is governed by DU, while CU is in charge of RB configuration as well as decision for CG based SDT for a UE. As a result, CU who decides CG based SDT for a UE should first retrieve the corresponding MAC/PHY configuration from DU, before compiling RRCRelease message. Configured grants for CG SDT operation are different for each cell, and configured grants could be also common or UE-specific. It is DU's responsibility on how to manage and allocate scheduling resources for UEs operating CG based SDT. It is inevitable that the corresponding lower layer configuration should be retrieved from DU before CU configures the UE with CG based SDT (via RRCRelease). 
This nature requires an indication from CU to DU over an UE-associated signalling so that DU can know CU decided CG based SDT for this UE, and thus it needs to allocate resources or generate the corresponding MAC/PHY configuration, and sends back to CU. For that, a CU-initiated class-1 procedure is suitable with having a RRC container to carry the corresponding MAC/PHY configuration in the response message. 
The UE Context Modification procedure should be the right choice. RRC Information in F1AP are carried from DU to CU via the DU to CU RRC Information IE and this procedure already carries this IE in the response message. Also, this procedure has been used to retrieve something about UE from DU before CU sends a RRC message to the UE. There is no need to consider another procedure to support such retrieval.  
Observation 2: In case of CU-DU split, CU who decided CG based SDT for a UE should be able to indicate DU to allocate resources and generate MAC/PHY configuration, and to send back to CU. 
Observation 3: The UE Context Modification procedure has been used to retrieve something about UE from DU before CU sends a RRC message to the UE.
Proposal 1: Enhance the F1AP UE Context Modification procedure to include an indicator to retrieve MAC/PHY configuration for CG based SDT. 

[bookmark: _Hlk85733619]Another impact is at UE context handling in DU during NR INACTIVE. In legacy, DU context for a UE is released when CU sends the UE to INACTIVE (captured from TS 38.401 [1]):
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This section gives the RRC connected to RRC inactive state transition given that gNB consists of gNB-CU and gNB-DU(s), as shown in Figure 8.6.1-1. 



Figure 8.6.1-1: RRC connected to RRC inactive state transition procedure
0.	At first, the gNB-CU determines the UE to enter into RRC inactive mode from connected mode. 
1.	The gNB-CU generates RRCRelease message which includes suspend configuration towards UE. The RRC message is encapsulated in UE CONTEXT RELEASE COMMAND message to the gNB-DU.
2.	The gNB-DU forwards RRCRelease message to UE.
3.	The gNB-DU responds with UE CONTEXT RELEASE COMPLETE message.


This was because NW doesn't know where the UE is going to request resume again. However, the whole point of CG based SDT is for a UE to use the configured CG resources to transfer small data to the same cell. There is no other choice − SDT initiation will always be on the same DU unless the UE chooses RACH based SDT or does legacy resume. The UE context should remain in the last serving DU even after the UE is moved to INACTIVE, so that CG based SDT can work flawlessly.
Observation 4: In legacy NR INACTIVE, UE context at DU is released when CU moves the UE to INACTIVE from CONNECTED. The UE context is not maintained in any DU while in INACTIVE. 
Observation 5: But the whole point of CG based SDT is for a UE to use the configured CG resources to transfer small data to the same cell (i.e. to the same DU). The UE context should remain in the last serving DU in order for CG based SDT to work flawlessly.
Proposal 2: In order for CG based SDT to work flawlessly, UE context at the last serving DU should not be removed as in legacy when released to INACTIVE with CG SDT configuration. 
Conclusion
In the present contribution we make the following observations:
Observation 1: CG SDT configuration configured to a UE via RRCRelease consists of lower layer MAC/PHY configuration as well as RB configuration.
Observation 2: In case of CU-DU split, CU who decided CG based SDT for a UE should be able to indicate DU to allocate resources and generate MAC/PHY configuration, and to send back to CU. 
Observation 3: The UE Context Modification procedure has been used to retrieve something about UE from DU before CU sends a RRC message to the UE.
Observation 4: In legacy NR INACTIVE, UE context at DU is released when CU moves the UE to INACTIVE from CONNECTED. The UE context is not maintained in any DU while in INACTIVE. 
Observation 5: But the whole point of CG based SDT is for a UE to use the configured CG resources to transfer small data to the same cell (i.e. to the same DU). The UE context should remain in the last serving DU in order for CG based SDT to work flawlessly.
/////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////////
Based on the discussion in the present contribution and the observations above we propose:
Proposal 1: Enhance the F1AP UE Context Modification procedure to include an indicator to retrieve MAC/PHY configuration for CG based SDT. 
Proposal 2: In order for CG based SDT to work flawlessly, UE context at the last serving DU should not be removed as in legacy when released to INACTIVE with CG SDT configuration. 
The corresponding TPs for F1AP and Stage-2 (TS 38.401) can be found in Sections 5 and 6, respectively.
Reference
[1] TS 38.401, NG-RAN; Architecture description (Rel-16)
Text Proposal for TS 38.473 v16.7.0
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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.
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Figure 8.3.4.2-1: UE Context Modification procedure. Successful operation
The UE CONTEXT MODIFICATION REQUEST message is initiated by the gNB-CU.
Upon reception of the UE CONTEXT MODIFICATION REQUEST message, the gNB-DU shall perform the modifications, and if successful reports the update in the UE CONTEXT MODIFICATION RESPONSE message.
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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 SDT Configuration Request IE is included in the UE CONTEXT MODIFICATION REQUEST message and set to "CG", the gNB-DU shall consider that the gNB-CU decided CG based SDT for the UE, and allocate necessary resources and generate the corresponding lower layer configuration for the UE. Then, the gNB-DU shall send the lower layer configuration to the gNB-CU in the CellGroupConfig IE of the DU to CU RRC Information IE that is included in the UE CONTEXT MODIFICATION RESPONSE message, as described in TS 38.401 [4].
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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

	//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////

	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

	SDT Configuration Request
	O
	
	ENUMERATED (CG, …)
	This IE is used to request PHY/MAC configuration of the UE for SDT operation. "CG" indicates CG based SDT. 
	YES
	ignore




Text Proposal for TS 38.401 v16.7.0
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8.6.1	RRC connected to RRC inactive
This section gives the RRC connected to RRC inactive state transition given that gNB consists of gNB-CU and gNB-DU(s), as shown in Figure 8.6.1-1. 



Figure 8.6.1-1: RRC connected to RRC inactive state transition procedure
0.	At first, the gNB-CU determines the UE to enter into RRC inactive mode from connected mode. 
NOTE: In case that the gNB-CU decided CG based SDT, if required, the gNB-CU retrieves the corresponding lower layer configuration from the gNB-DU via the UE Context Modification procedure.
1.	The gNB-CU generates RRCRelease message which includes suspend configuration towards UE. The RRC message is encapsulated in UE CONTEXT RELEASE COMMAND message to the gNB-DU.
2.	The gNB-DU forwards RRCRelease message to UE.
3.	The gNB-DU responds with UE CONTEXT RELEASE COMPLETE message.
NOTE: In case of CG based SDT, instead of steps 1 and 3, the DL RRC MESSAGE TRANSFER procedure is used to forward RRCRelease message to the gNB-DU, and the UE context remains in the gNB-DU.
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