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1. Introduction
RAN3#114-e has achieved big progress on the CG-SDT with the following agreements:
	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. 

FFS on whether to keep other information (e.g., C-RNTI) or maintain full UE context in gNB-DU.

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. 

FFS on details of this new IE. FFS on whether to reuse the existing IE.

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.

To be continued...


This paper discuss the leftover issues on the CG based SDT and provide the corresponding TP to the BL CR of 38.401.
2. Discussion
2.1 issue 1: CG SDT context for gNB-DU
	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. 

FFS on whether to keep other information (e.g., C-RNTI) or maintain full UE context in gNB-DU.


	RAN2#115e agreement:
41.
The C-RNTI previously configured in RRC_CONNECTED state is used for UE to monitor PDCCH in CG-SDT.  

42.
CS-RNTI based dynamic retransmission mechanism can be reused for CG-SDT.  FFS whether CS-RNTI is the same one as the one previously configured in RRC_CONNECTED or a new CS-RNTI one is provided to the UE


According to RAN2 agreement, UE is configured CG-SDT resource via the RRCRelease message. If the UE initiates the CG-SDT, the UE needs to monitor PDCCH with C-RNTI for scheduling the subsequent data transmission and CS-RNTI for the scheduling retransmission. Therefore the gNB-DU needs to store the C-RNTI and CS-RNTI for the timely scheduling operation.
The “Lower layer configuration for SDT DRBs” mentioned in the agreement should be clarified, it should include both the RLC-BearerConfig IE and the sdt-MAC-PHY-Config IE defined for the SDT-DRB in RAN2 draft CR of SDT for TS 38.331, otherwise the gNB-DU is not able to handle the received data and transfer to the gNB-CU upon reception of the UL data via CG resource.
Proposal 1: The gNB-DU shall store the C-RNTI and CS-RNTI for CG-SDT.
Proposal 2:  The “Lower layer configuration for SDT DRBs”  kept in gNB-DU includes both the RLC-BearerConfig IE and the sdt-MAC-PHY-Config IE for the SDT-DRB as defined in TS 38.331 SDT CR.
2.2 issue 2: Resume or suspend SDT RB for gNB-DU
	WA: New IE is included into the E1AP BEARER CONTEXT MODIFICATION REQUEST message to indicate resume or suspend operation for SDT bearers. 

FFS on details of this new IE. FFS on whether to reuse the existing IE. 


When the gNB-CP wants to resume the SDT DRB/SRB, it should include the SDT DRB/SRB list to be resumed in the E1AP: BEARER CONTEXT MODIFICATION REQUEST when the Bearer Context Status Change IE is set to “resume”. Upon reception of the resume request together with the SDT DRB/SRB list, the gNB-UP should resume the requested SDT DRB/SRB.
Proposal 3:  The gNB-CP includes the SDT DRB/SRB to be resumed in the E1AP: BEARER CONTEXT MODIFICATION REQUEST message and set the Bearer Context Status Change IE is to “resume”.
2.3 issue 3: Exchange CG-SDT query indication and CG-SDT resource configuration
	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. 

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


When RRC_INACTIVE UE initiates the RA-SDT under the new gNB-DU within the same gNB-CU, the gNB-CU can send CG-SDT query indication to the new gNB-DU and get the CG-SDT resource configuration via the UE Context Setup procedure. It is beneficial to send the CG-SDT resource configuration in the RRCRelease message to UE at the end of the RA-SDT, without initiating another UE Context Modification procedure between the gNB-CP and the new gNB-DU.
Proposal 4: F1AP: UE Context Setup procedure can be used to exchange CG-SDT query indication and CG-SDT resource configuration.
2.4 Issue 4: Initial UL RRC Message Transfer to send the CG-SDT resource configuration
	When receiving RRCResumeRequest message for CG-SDT, the gNB-DU triggers the UL RRC Message Transfer procedure.

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


The gNB-DU cannot identify the UE upon reception of the RRCResumeRequest via RA-SDT. So the gNB-DU has to trigger the Initial UL RRC MESSAGE TRANSFER to the gNB-CP. Because of the unawareness of the UE identification, it is impossible to use the Initial UL RRC MESSAGE TRANSFER to send the CG-SDT resource configuration for the UE.
Proposal 5: Initial UL RRC Message Transfer is not used to send CG-SDT resource configuration.

2.5 Issue 5: Exchange the updated tunnel information in UE context release procedure
	FFS on whether to exchange the updated tunnel information in UE context release procedure.


We understand the motivation to exchange the updated tunnel information in UE context release procedure is to release the tunnels for the non-SDT DRB. From our view the tunnel update operation should be handled via the UE CONTEXT MODIFICATION procedure, along with the CG-SDT configuration operation, not via the UE CONTEXT RELESE procedure. 
Proposal 6:  UE context release procedure is not used to exchange the updated tunnel information.
2.6 Issue 6: The release of CG-SDT resource configuration due to TAT-SDT expiry.
	FFS on whether there is F1 impact to support the release of CG-SDT resource configuration due to TAT-SDT expiry.


	RAN2#113e agreement:
5.
TAT-SDT is started upon receiving the TAT-SDT configuration from gNB, i.e. RRCRelease message, and can be (re)started upon reception of TA command.

9.
UE releases CG-SDT resources when TAT expires in RRC_Inactive state


We understand that the TAT-SDT is separately maintained by the gNB-DU and the UE. The UE (re)starts the timer upon reception of RRCRelease and the TA command. In case of the timer expiration, the UE releases the CG-SDT resource. Correspondingly, the gNB-DU (re)starts the timer after sending RRCRelease including the TAT-SDT configuration or sending the TA command via MAC CE. Upon the timer expires, the gNB-DU also releases the CG-SDT resource by itself. Therefore, there’s no F1 impact due to the TAT-SDT expiry. 
Proposal 7:  No F1 impact is identified for supporting the release of CG-SDT resource configuration due to TAT-SDT expiry. 
2.7 Issue 7: CG-SDT context reconfiguration via new F1 connection in case of CG-SDT fall back to RA-SDT or non-SDT
	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


	RAN2#112e agreement:

8
For RACH based solutions, upon successful completion of contention resolution, the UE shall monitor the C-RNTI.


The CG-SDT context reconfiguration via new F1 connection in case of CG-SDT fall back to RA-SDT is depicted in Figure1：
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Figure 1. CG-SDT fall back to RA-SDT in new cell under the same gNB-DU

In step 2. When RRC_INACTIVE UE initiates the RA-SDT in the new cell under the same gNB-DU, the gNB-DU release the CG-SDT resource.

In step 3~8. Upon reception of the RA-SDT, the gNB-DU first allocates new C-RNTI and new gNB-DU UE F1AP ID for the UE, and send the RRCResumeRequest message, the new gNB-DU UE F1AP ID and new C-RNTI in the INITIAL UL RRC MESSAGE TRANSFER message to the gNB-CU. 
In step 10. The gNB-CU finds out that the gNB-DU has CG-SDT context including the CG-SDT resource, old C-RNTI, old gNB-DU UE F1AP ID, old gNB-CU UE F1AP ID, therefore one straight way is to send the UE CONTEXT MODIFICATION REQUEST message to the gNB-DU using the old F1AP association and provide the newly revived new UE DU F1AP ID as an new optional IE.

In step 11.The gNB-DU determines that the UE CG-SDT context in the old cell based on the old F1AP IDs and release the CG-SDT resource configuration, further associates the new C-RNTI to the UE CG-SDT context, and discards the new gNB-DU UE F1AP ID and old C-RNTI.
When RRC_INACTIVE UE initiates the RA-SDT or non-SDT in the same cell in which the CG-SDT resources were assigned, the above similar procedure is also applied. The difference is that the gNB-DU can keep the CG-SDT resource as it was, then associates the new C-RNTI to the UE CG-SDT and discard the new gNB-DU UE F1AP ID and old C-RNTI. 
Proposal 8:  In case of CG-SDT fall back to RA-SDT or non-SDT at the same gNB, the gNB-CU sends the UE CONTEXT MODIFICATION REQUEST message to the gNB-DU using the old F1AP association and provide the newly revived new UE DU F1AP ID as an new optional IE, the gNB-DU associates the new C-RNTI to the UE context, discard the new UE DU F1AP ID, discard the old C-RNTI, and if the UE accesses from new cell, the gNB-DU also releases the assigned CG-SDT resources.

2.8 Issue 8: Include SDT indication and SDT assistant information via new F1 connection in case of CG-SDT
	When receiving RRCResumeRequest message for CG-SDT, the gNB-DU triggers the UL RRC Message Transfer 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.


In RA-SDT, the SDT indication in the INITIAL UL RRC MESSAGE TRANSFER message is used to notify the gNB-CU that the UE triggers the SDT procedure so that the gNB-CU can avoid switching UE into the RRC_ACTIVE state. However, in CG-SDT, the gNB-DU is able to direct trigger the UL RRC Message Transfer procedure, which has already been different from the legacy non-SDT procedure. Therefore, it seems not necessary to include the SDT indication in the UL RRC MESSAGE TRANSFER message. Till now, the other assistant information is not clear and can be FFS.
Proposal 9:  The SDT indication is not needed in the UL RRC MESSAGE TRANSFER message in case CG-SDT.  The other SDT assistant information is not clear and can be FFS.
2.9 Issue 9: Aware of the SDT bearers for gNB-DU
	FFS on whether gNB-DU should be aware of which bearers are SDT bearers.


The gNB-DU can be beneficial to configure the matched CG-SDT resource if the gNB-DU is aware of the SDT bearers. However there is no additional F1 impact via implicit notification scheme. For example, the gNB-CU can release the non-SDT bearers via the UE Context Modification procedure when exchanging CG-SDT query indication and CG-SDT resource configuration with the gNB-DU.
Proposal 10:  The gNB-DU can be beneficial to configure the matched CG-SDT resource if the gNB-DU is aware of the SDT bearers. However there is no F1 impact, as the non-SDT bearers can be released via UE Context Modification procedure.
2.10 Issue 10: Keep CG-SDT configuration in gNB-DU

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


In R16 specification, the gNB-CU send the RRCRelease in the UE CONTEXT RELEASE COMMAND/MODIFICATION REQUEST message to the gNB-DU, the gNB-DU has no idea if the RRCRelease message is used to configure UE with the CG-SDT configuration, it directly release all UE context. Therefore, it is needed to include a CG-SDT indicator in the UE CONTEXT RELEASE COMMAND/MODIFICATION REQUEST message so that the gNB-DU will keep the CG-SDT context.
Proposal 11:  The gNB-CU send a CG-SDT indicator in the UE CONEXT RELEASE COMMAND or UE CONTEXT MODIFICATION REQUEST message so that the gNB-DU keep the CG-SDT context.
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 shall store the C-RNTI and CS-RNTI for CG-SDT.
Proposal 2:  The “Lower layer configuration for SDT DRBs”  kept in gNB-DU includes both the RLC-BearerConfig IE and the sdt-MAC-PHY-Config IE for the SDT-DRB as defined in TS 38.331 SDT CR.
Proposal 3:  The gNB-CP includes the SDT DRB/SRB to be resumed in the E1AP: BEARER CONTEXT MODIFICATION REQUEST message and set the Bearer Context Status Change IE is to “resume”.
Proposal 4: F1AP: UE Context Setup procedure can be used to exchange CG-SDT query indication and CG-SDT resource configuration.

Proposal 5: Initial UL RRC Message Transfer is not used to send CG-SDT resource configuration.

Proposal 6:  UE context release procedure is not used to exchange the updated tunnel information.

Proposal 7:  No F1 impact is identified for supporting the release of CG-SDT resource configuration due to TAT-SDT expiry. 

Proposal 8:  In case of CG-SDT fall back to RA-SDT or non-SDT at the same gNB, the gNB-CU sends the UE CONTEXT MODIFICATION REQUEST message to the gNB-DU using the old F1AP association and provide the newly revived new UE DU F1AP ID as an new optional IE, the gNB-DU associates the new C-RNTI to the UE context, discard the new UE DU F1AP ID, discard the old C-RNTI, and if the UE accesses from new cell, the gNB-DU also releases the assigned CG-SDT resources.

Proposal 9:  The SDT indication is not needed in the UL RRC MESSAGE TRANSFER message in case CG-SDT.  The other SDT assistant information is not clear and can be FFS.
Proposal 10:  The gNB-DU can be beneficial to configure the matched CG-SDT resource if the gNB-DU is aware of the SDT bearers. However there is no F1 impact, as the non-SDT bearers can be released via UE Context Modification procedure.
Proposal 11:  The gNB-CU send a CG-SDT indicator in the UE CONEXT RELEASE COMMAND or UE CONTEXT MODIFICATION REQUEST message so that the gNB-DU keep the CG-SDT context.
The TP to TS 38.401 to support the CG-SDT is provided in section 5.
4. Reference

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

Skip to the next change

********************************
8.X.2
CG based SDT
CG-SDT Resource Configuration 

This procedure shows the CG-SDT Resource Configuration given that gNB consists of gNB-CU and gNB-DU(s), as shown in Figure 8.X.2-1. 
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Figure 8.X.2-1: CG SDT resource configuration
1.
The gNB-CU-CP decides to move the UE to enter to RRC_INACTIVE state. 
2.
The gNB-CU-CP sends UE CONTEXT MODIFICATION REQUEST message including the CG-SDT Configured Grant Request to allocate the Configured Grant for SDT for the UE in the gNB-DU.

3.
The gNB-DU responds with the UE CONTEXT MODIFICATION RESPONSE message including the Configured Grant configuration.
4.
The gNB-CU-CP sends the BEARER CONTEXT MODIFICATION REQUEST towards the gNB-CU-UP, with the suspend indication.

5.
The gNB-CU-UP sends the BEARER CONTEXT MODIFICATION RESPONSE towards the gNB-CU-CP;
6.
The gNB-CU-CP generates RRCRelease message which includes the suspend configuration towards UE. The RRC message is encapsulated in UE CONTEXT MODIFICATION REQUEST (or UE CONTEXT RELEASE COMMAND [FFS]) message.
7.
The gNB-DU forwards RRCRelease message to UE, and the gNB-DU keeps the CG-SDT resource configuration for the UE.
8.
The gNB-DU responds with UE CONTEXT MODIFICATION RESPONSE (or UE CONTEXT RELEASE COMPLETE [FFS]) message.
CG-SDT Access

The procedure for CG-SDT Access in RRC-inactive is shown in Figure 8.X.2-2.
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Figure 8.X.2-2: CG SDT Access 

1.
The UE sends RRCResumeRequest message and UL SDT data using CG-SDT configuration.

2.
The gNB-DU buffer the UL SDT data.

3.
The gNB-DU sends the UL RRC MESSAGE TRANSFER message to the gNB-CU-CP, including an encapsulated RRCResumeRequest message.

4.
The gNB-CU-CP verifies the UE, sends the BEARER CONTEXT MODIFICATION REQUEST towards the gNB-CU-UP, with the resume indication.

5.
The gNB-CU-UP sends the BEARER CONTEXT MODIFICATION RESPONSE towards the gNB-CU-CP.
6.
The gNB-CU-CP sends UE CONTEXT MODIFICATION REQUEST message towards the gNB-DU.
7.
The gNB-DU responds with the UE CONTEXT MODIFICATION RESPONSE message.
8/8a.
The gNB-DU sends the buffered UL SDT data to the gNB-CU-UP/gNB-CU-CP.
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