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1 Introduction
In RAN3#114e meeting, the following agreements were achieved:
	CG-SDT query indication IE is provided to the gNB-DU in UE CONTEXT MODIFICATION REQUEST message to request the gNB-DU to provide the CG-SDT configuration.

CG-SDT resource configuration is provided to the gNB-CU in UE CONTEXT MODIFICATION RESPONSE message. 

When receiving RRCResumeRequest message for CG-SDT, the gNB-DU triggers the UL RRC Message Transfer procedure.

WA: Lower layer configuration for SDT DRBs, F1AP association, and F1 tunnel information are kept in gNB-DU when gNB-CU sends the UE to RRC_INACTIVE. 

WA: 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 resource.

WA: New IE is included into the E1AP BEARER CONTEXT MODIFICATION REQUEST message to indicate resume or suspend operation for SDT bearers.


Meanwhile, the following open issues are list for further discussion. 

	FFS on whether to use UE Context Setup procedure to exchange CG-SDT query indication and CG-SDT resource configuration.

FFS on whether to use the Initial UL RRC Message Transfer to send the CG-SDT resource configuration.

FFS on whether to exchange the updated tunnel information in UE context release procedure.

FFS on whether there is F1 impact to support the release of CG-SDT resource configuration due to TAT-SDT expiry.

FFS on whether the gNB-DU reconfigures or releases the old CG-SDT resource configuration via the new UE associated logical F1 connection in case of CG-SDT fallback to RA-SDT or non-SDT, and if yes, how to resolve it.

For CG-SDT, whether to include SDT indication and SDT assistant information in F1AP message and whether to include that access happened using CG SDT.

FFS on whether gNB-DU should be aware of which bearers are SDT bearers.

FFS on how to indicate that CG-SDT configuration should be kept in gNB-DU.


 In this contribution, we will address the major open issues for CG-SDT. 
2 Discussions
- Issue 1: Context keep
When sending the UE to INACTIVE status, the context facilitating the SDT bearer transmission over F1 interface should be kept at gNB-DU. In last meeting, the WA indicates that such context includes lower layer configurations for SDT DRBs, F1AP association, F1 tunnel information and FFS for other configurations. In our understanding, the lower layer configurations should also contain the ones for SRB(s), if configured (RAN2’s progress indicates that SDT SRB2 can be optionally configured). For other configurations, the C-RNTI should be kept since it is used during data transmission via CG-SDT; another configuration is the CG related configuration (i.e., sdt-MAC-PHY-Config). 

Proposal 1: gNB-DU should keep the context guaranteeing transmission of SDT bearers (SDT DRBs and, if configured, SDT SRBs), including lower layer configurations (i.e., CellGroupConfig), CG-SDT configurations (i.e., sdt-MAC-PHY-Config), F1-C association, F1 tunnels for SDT DRBs, and C-RNTI.

- Issue 2: CG-SDT configuration query
In last meeting, CG-SDT Query Indication IE is introduced over F1. The following Editor’s notes are given:
	Editor’s note: FFS on the details of CG-SDT resource configuration.

Editor’s note: How to provide CG-SDT resource configuration in UE CONTEXT MODIFICATION RESPONSE message is pending to RAN2 discussion.

Editor’s note: Whether CG-SDT Query Indication IE is per DRB basis or not is FFS.


For CG-SDT resource configuration, according to RAN2 running RRC CR, the IE sdt-MAC-PHY-Config is defined to contain CG-SDT resource configuration. Thus, the gNB-DU can provide this information as the response to the query. 
Proposal 2: to response CG-SDT query, the gNB-DU can include CG resource configuration by containing the container of sdt-MAC-PHY-Config in DU to CU RRC Information IE. 

CG resource configuration is not DRB specific. Thus, there is no need to send the query per DRB basis. 

Proposal 3: the CG-SDT Query Indication IE is NOT per DRB basis.  
Another FFS is “FFS on whether to use UE Context Setup procedure to exchange CG-SDT query indication and CG-SDT resource configuration.”. In our understanding, the CG-SDT is configured after UE starts the data transmission. Thus, there is no need to query CG-SDT configuration when initially setting up UE context. 
Proposal 4: the CG-SDT query is not needed during UE Context Setup procedure. 
- Issue 3: release of CG-SDT related configurations
The CG-SDT related configurations (e.g., CG-SDT resource configuration, lower layer configuration, F1-C association, F1-U tunnel) should be released if those configurations are never used. There are several different cases to cause such release. For example, the TAT-SDT expires, the UE re-selects to a new cell, the UE decides to perform non-SDT, and so on. Different cases may be identified by different entities, e.g., gNB-DU can identify TAT-SDT expires, gNB-CU may be able to identify UE leave (e.g., the gNB-CU receives context fetch for the same from another gNB). In addition, companies also mention that the UE may start RA-SDT after TAT-SDT expires, in which case, the immediate release of CG-SDT related configurations may cause unnecessary signaling when the UE starts the RA-SDT. Thus, it is hard to analyze the configuration release for every case. However, in our opinion, one thing we may need deicide first, i.e., who is responsible to trigger the release of configurations (gNB-CU vs. gNB-DU).

As discussed above, in some cases, gNB-DU has the direct information, e.g., TAT-SDT expiry, while in some cases, gNB-CU has the direct information, e.g., UE leave, switch from CG-SDT to RA-SDT. In legacy F1, the UE release can be triggered by gNB-DU or gNB-CU, while the final decision for the release is made by gNB-CU. It may be natural to apply the same method considering several different cases under consideration.  In particular, the gNB-CU makes the final decision to release CG-SDT related configurations, while gNB-DU can provide information to trigger the release. However, when to release the configuration is up to gNB-CU implementation.  

Proposal 5: the legacy UE context release procedure can be reused to release CG-SDT related configurations (i.e., both CU and DU can trigger the release). When to release the configuration (i.e., send UE CONTEXT RELEASE COMMAND message) is up to gNB-CU implementation.  
Issue 4: CG-SDT fallback to RA-SDT or non-SDT 
This issue is related to the above FFS “ FFS on whether the gNB-DU reconfigures or releases the old CG-SDT resource configuration via the new UE associated logical F1 connection in case of CG-SDT fallback to RA-SDT or non-SDT, and if yes, how to resolve it.”. In case of fallback to RA-SDT/non-SDT, the gNB-CU will receive the RRCResumeRequest message from UE, and the contained I-RNTI can help gNB-CU verify the UE. If the context of this UE is not released at the gNB-DU side due to previous CG-SDT, the gNB-CU can reuse/reconfigure those context for SDT bearers. To achieve this, gNB-CU can send the old gNB-DU UE F1AP ID for CG-SDT to gNB-DU in order to help gNB-DU retrieve UE context, which is similar to the step used during RRCReestablishment procedure.  Fig. 1 gives the example procedure. In this sense, the new UE associated logical F1 connection triggered by RA-SDT can be used, while other context (e.g., F1 tunnel) can be reused.  
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Proposal 6: In case of fallback to RA-SDT/non-SDT, if the UE context for CG-SDT is kept at the gNB-DU side, the gNB-CU can send the old gNB-DU UE F1AP ID via new F1 association to retrieve the UE context for SDT bearers, and the RA-SDT transmission is carried out via new F1 association. 
Other issues

FFS on whether to use the Initial UL RRC Message Transfer to send the CG-SDT resource configuration.
The intention is to update the CG-SDT configuration. When sending Initial UL RRC Message Transfer, the gNB-DU cannot identify whether the UE is the one performing CG-SDT before. Thus, it has no idea to send the CG-SDG resource configuration. 

Proposal 7: the Initial UL RRC Message Transfer message does not need to contain the CG-SDT resource configuration.
FFS on whether to exchange the updated tunnel information in UE context release procedure.

The intention is to update the tunnel for the SDT bearers when sending the UE to inactive status. During the offline discussion, majority companies believe that the tunnel update can be performed before sending the UE to INACTIVE status, and we agree that this implementation is possible. Thus, we propose 
Proposal 8: it is unnecessary to exchange the update tunnel information in UE context release procedure. 

For CG-SDT, whether to include SDT indication and SDT assistant information in F1AP message and whether to include that access happened using CG SDT.

SDT indication has been agreed in last meeting. For SDT assistant information, we think it is beneficial to include those information. However, this assistant information may be beneficial for RA-SDT only. Thus, it can be addressed in AI24.2. 
3 Conclusions
In this contribution, we discuss CG-SDT, and have the following proposals:
Proposal 1: gNB-DU should keep the context guaranteeing transmission of SDT bearers (SDT DRBs and, if configured, SDT SRBs), including lower layer configurations (i.e., CellGroupConfig), CG-SDT configurations (i.e., sdt-MAC-PHY-Config), F1-C association, F1 tunnels for SDT DRBs, and C-RNTI.

Proposal 2: to response CG-SDT query, the gNB-DU can include CG resource configuration by containing the container of sdt-MAC-PHY-Config in DU to CU RRC Information IE. 

Proposal 3: the CG-SDT Query Indication IE is NOT per DRB basis.
Proposal 4: the CG-SDT query is not needed during UE Context Setup procedure. 
Proposal 5: the legacy UE context release procedure can be reused to release CG-SDT related configurations  (i.e., both CU and DU can trigger the release). When to release the configuration (i.e., send UE CONTEXT RELEASE COMMAND message) is up to gNB-CU implementation.
Proposal 6: In case of fallback to RA-SDT/non-SDT, if the UE context for CG-SDT is kept at the gNB-DU side, the gNB-CU can send the old gNB-DU UE F1AP ID via new F1 association to retrieve the UE context for SDT bearers, and the RA-SDT transmission is carried out via new F1 association. 

Proposal 7: the Initial UL RRC Message Transfer message does not need to contain the CG-SDT resource configuration.
Proposal 8: it is unnecessary to exchange the update tunnel information in UE context release procedure. 
In addition, the corresponding stage-3 TP for CG-SDT is provided below. 
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TP to TS38.473
8.3.1
UE Context Setup 

8.3.1.1
General
The purpose of the UE Context Setup procedure is to establish the UE Context including, among others, SRB,DRB, BH RLC channel, and SL DRB configuration. The procedure uses UE-associated signalling.

8.3.1.2
Successful Operation
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Figure 8.3.1.2-1: UE Context Setup Request procedure: Successful Operation

The gNB-CU initiates the procedure by sending UE CONTEXT SETUP REQUEST message to the gNB-DU. If the gNB-DU succeeds to establish the UE context, it replies to the gNB-CU with UE CONTEXT SETUP RESPONSE. If no UE-associated logical F1-connection exists, the UE-associated logical F1-connection shall be established as part of the procedure.
-----------<unchanged part is omitted>---------
If the Serving NID IE is contained in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall combine the Serving NID IE with the Serving PLMN IE to identify the serving NPN, and may take it into account for UE context establishment.
If the Estimated Arrival Probability IE is contained in the Conditional Inter-DU Mobility Information IE included in the UE CONTEXT SETUP REQUEST message, then the gNB-DU may use the information to allocate necessary resources for the UE.
If the old gNB-DU UE F1AP ID IE is included in the UE CONTEXT SETUP REQUEST message, the gNB-DU shall, if supported, take it into account to retrieve the existing UE context in the procedure of fallback to RA-SDT or non-SDT operation.
-------------------------------------------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

The UE CONTEXT MODIFICATION REQUEST message is initiated by the gNB-CU.
-----------<unchanged part is omitted>---------
If the SCG Indicator IE is contained in the UE CONTEXT MODIFICATION REQUEST message and it is set to “released”, the gNB-DU shall, if supported, deduce that an SCG is removed.

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 CG-SDT Query Indication IE is included in the UE CONTEXT MODIFICATION REQUEST message and it is set to ‘true’, the gNB-DU, if supported, shall provide the CG-SDT resource configuration to the gNB-CU in UE CONTEXT MODIFICATION RESPONSE message by including the SDT-MACPHY-Config IE in the DU to CU RRC Information IE. 



-------------------------------------------Next Change-------------------------------------------
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

	SpCell ID
	M
	
	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
	reject

	ServCellIndex
	M
	
	INTEGER (0..31,...)
	
	YES
	reject

	<unchanged part is omitted>

	Serving NID
	O
	
	9.3.1.155
	
	YES
	reject

	F1-C Transfer Path
	O
	
	9.3.1.207
	
	YES
	reject

	old gNB-DU UE F1AP ID
	O
	
	9.3.1.5
	
	YES
	reject


-------------------------------------------Next Change-------------------------------------------
9.3.1.26
DU to CU RRC Information

This IE contains the RRC Information that are sent from the gNB-DU to the gNB-CU.

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

	CellGroupConfig
	M
	
	OCTET STRING
	CellGroupConfig, as defined in TS 38.331 [8].
	
	

	MeasGapConfig
	O
	
	OCTET STRING
	MeasGapConfig as defined in TS 38.331 [8].

For EN-DC/NGEN-DC operation, includes the gap for FR2, as requested by the gNB-CU via MeasConfig IE. 

For NG-RAN,NE-DC and MN for NR-NR DC, includes the gap(s) for FR1 and/or FR2, as requested by the gNB-CU via MeasConfig IE and according to the requested gap type (per-UE or per-FR).
	
	

	Requested P-MaxFR1
	O
	
	OCTET STRING
	requestedP-MaxFR1, as defined in TS 38.331 [8]. 

For EN-DC,  NGEN-DC and NR-DC operation, this IE should be included.
	
	

	DRX Long Cycle Start Offset
	O
	
	INTEGER (0..10239)
	Identical to the value of the drx-LongCycleStartOffset IE within the DRX-Config as defined in TS 38.331 [8].
This field is not used in NR-DC.
	
	

	Selected BandCombinationIndex
	O
	
	OCTET STRING
	BandCombinationIndex, as defined in TS 38.331 [8]. 

For (NG)EN-DC and NR DC operation, this IE should be included so that gNB-CU is informed of the selected Band Combination; if this IE is included, the gNB-CU uses this information to deduce the selected band.
	YES
	ignore

	Selected FeatureSetEntryIndex
	O
	
	OCTET STRING
	FeatureSetEntryIndex, as defined in TS 38.331 [8]. 

For (NG)EN-DC and NR DC operation, this IE should be included so that gNB-CU is informed of the selected FeatureSet.
	YES
	ignore

	Ph-InfoSCG
	O
	
	OCTET STRING
	PH-TypeListSCG, as defined in TS 38.331 [8].For MR-DC, this IE should be included so that gNB-CU is informed of the Power Headroom type for each serving cell in SN.
	Yes
	ignore

	Requested BandCombinationIndex
	O
	
	OCTET STRING
	BandCombinationIndex, as defined in TS 38.331 [8]. 

This IE is used for the gNB-DU to request a new Band Combination.
	YES
	ignore

	Requested FeatureSetEntryIndex
	O
	
	OCTET STRING
	FeatureSetEntryIndex, as defined in TS 38.331 [8]. 

This IE is used for the gNB-DU to request a new Feature Set.
	YES
	ignore

	DRX Config
	O
	
	OCTET STRING
	DRX-Config, as defined in TS 38.331 [8].

This field is only used in NR-DC.
	YES
	ignore

	PDCCH BlindDetectionSCG
	O
	
	OCTET STRING
	pdcch-BlindDetectionSCG, as defined in TS 38.331 [8]. This IE is used between the MgNB-DU and the MgNB-CU.
	YES
	ignore

	Requested PDCCH BlindDetectionSCG
	O
	
	OCTET STRING
	requestedPDCCH-BlindDetectionSCG, as defined in TS 38.331 [8]. This IE is used between the SgNB-DU and the SgNB-CU.
	YES
	ignore

	Ph-InfoMCG
	O
	
	OCTET STRING
	PH-TypeListMCG, as defined in TS 38.331 [8]. For MR-DC, this IE should be included so that gNB-CU is informed of the Power Headroom type for each serving cell in MCG.
	YES
	ignore

	MeasGapSharingConfig
	O
	
	OCTET STRING
	MeasGapSharingConfig as defined in TS 38.331 [8].
	YES
	ignore

	SL-PHY-MAC-RLC-Config
	O
	
	OCTET STRING
	SL-PHY-MAC-RLC-Config as defined in TS 38.331 [8].
	YES
	ignore

	SL-ConfigDedicatedEUTRA-Info
	O
	
	OCTET STRING
	SL-ConfigDedicatedEUTRA-Info as defined in TS 38.331 [8].
	YES
	ignore

	Requested P-MaxFR2
	O
	
	OCTET STRING
	RequestedP-MaxFR2, as defined in TS 38.331 [8]. 

For NR-DC operation, this IE should be included.
	YES
	ignore

	SDT-MACPHY-Config
	O
	
	OCTET STRING
	SDT-MACPHY-Config, as defined in TS38.331[8].
	YES
	ignore
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