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1	Introduction
In RAN3#111e, it was agreed that [1]:
· 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 will work on concepts to enable coordinated assignment of PDCP SNs to MBS user data packets within a gNB and between gNBs (to be coordinated with RAN2 if needed). Details FFS.
In RAN3#112e, it was agreed that [2]:
· 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.
Based on the agreements, this contribution discusses the procedure to support RACH based SDT.
2	Discussion
2.1 Generic aspects
As agreed in RAN2, the SDT configuration is per DRB basis. The gNB decides which DRB is configured for SDT and includes the SDT related configuration in the RRCRelease message. One issue is how the gNB decides to configure a DRB for SDT. It could be beneficial that 5GC provides whether a PDU session or QoS flow is subjected to SDT for gNB deciding to configure one DRB for SDT. 
5GC is required to provide whether a PDU session or QoS flow is subjected to SDT for gNB deciding to configure one DRB for SDT.
In RAN3#111, it was agreed that
· 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.
The assistance information is used for the anchor gNB making decision on whether to perform anchor relocation. Besides that, the assistant information can also be used for deciding the RRC state transition e.g. whether sending the UE into RRC_CONNECTED state. From this point of view, at least ‘SDT indication’ should be sent from receiving gNB to the anchor gNB, which indicates the UE Context Retrieval procedure is for SDT. And if possible, it is beneficial to include ‘data volume information’. The data volume can be used by anchor gNB for deciding the RRC state transition e.g. whether sends the UE into RRC_CONNECTED state. The receiving gNB can get the ‘data volume information’ from UE by BSR or other information (e.g. Data volume indication MAC CE).
The assistance information at least includes a ‘SDT Indication’. Besides that, the assistance information can include ‘data volume information’ that is used for anchor gNB deciding whether sends the UE into RRC_CONNECTED state.
2.2 SDT with anchor relocation
Upon receiving the assistance information in the Retrieve UE Context Request message, the anchor gNB decide whether anchor relocation should be performed. In case of anchor gNB decides anchor relocation is needed, the legacy procedures can be reused for SDT with anchor relocation.


Figure 1. SDT with anchor relocation procedure
Besides the assistance information in the Retrieve UE Context Request message, the legacy procedures are reused for SDT with anchor relocation.
2.3 SDT without anchor relocation
In cast of SDT without anchor relocation, there are two issues need to be addressed:
Issue 1: how to perform data forwarding from serving gNB to anchor gNB.
Issue 2: how to perform UE context fetch from anchor gNB to serving gNB.
data forwarding between serving gNB and anchor gNB
When the serving gNB receives SDT data associated with RRCResumeRequest message from UE, the serving gNB buffers the SDT data. The serving gNB forwards the SDT data to the anchor gNB after Retrieve UE Context for SDT. Basically, there are three options on the data forwarding:
-	Option 1: the serving gNB forwards PDCP PDUs per DRB GTP-U tunnel to the anchor gNB.
-	Option 2: the serving gNB forwards RLC PDUs per DRB GTP-U tunnel to the anchor gNB.
-	Option 3: the serving gNB forwards MAC PDUs via a shared GTP-U tunnel to the anchor gNB.
The main drawback of option 2&3 is that they do not allow RLC handling for the SDT data e.g. RLC segmentation and reassembly, RLC retransmission, and thus option 2&3 should be excluded.  
the serving gNB forwards PDCP PDUs per DRB GTP-U tunnel to the anchor gNB.



Figure 2. SDT without anchor relocation procedure
UE context fetch from anchor gNB to serving gNB
In order to support the serving gNB forwards PDCP PDUs to the last serving gNB, the last serving gNB should provide UE context for the SDT. The UE context at least includes RLC-Config for the SDT DRB. there are three options on the UE context provision for SDT:
-	Option 1: the anchor gNB provides a full RRC context to the serving gNB including HandoverPreparationInformation message as defined in subclause 11.2.2 of TS 38.331.
-	Option 2: the anchor gNB only provides the RLC-Configs of the SDT DRBs associated with the SDT data to the serving gNB. In this option, the serving gNB needs to provide the LCID of the SDT DRB to the anchor gNB in the Retrieve UE Context Request message, so that the anchor gNB can identify the DRB.
-	Option 3: the anchor gNB provides the RLC-Configs of all configured SDT DRBs. 
All three options can work. Option 1 seems the simplest option and has less standard impact. Option 2 and option 3 may need RAN2 to define a new RRC container. 
anchor gNB provides a full RRC context to serving gNB including HandoverPreparationInformation message for providing RLC-config of SDT DRB.
For SDT UE context fetch, the anchor gNB needs to provide RRC Context including RLC-Config, DRB based data forwarding information, and RRCRelease to the serving gNB. There are two solutions on the signalling for UE context fetch:
-	Option 1: the SDT related UE context is included in the RETIEVE UE CONTEXT FAILURE message.
-	Option 2: the SDT related UE context is provided by a new class 1 procedure such as SDT UE Context. 
RAN3 discusses whether a new class 1 procedure is needed for providing SDT related UE context from anchor gNB to serving gNB.
2.4 SRB SDT without anchor relocation
In RAN2#113e, working assumption on support of SRB transmission using SDT was agreed:
Working assumption 
1. Support configuring of SRB1 and SRB2 for small data transmission for carrying RRC and NAS messages.
2. Upon initiating RRC Resume procedure for SDT initiation (i.e. for first SDT transmission), the UE shall also resume SRB2 that is configured for SDT, in addition to SDT DRBs that are configured for SDT
3. RAN2 recommends to include SRB2 in WID

And support of SRB for SDT has been confirmed by RANP. Currently, only DRB SDT is considered during context fetch and data forwarding procedure without anchor re-location. How to perform data forwarding of SRB PDCP PDUs in case of SDT without anchor relocation should be discussed. There are mainly two solutions for data forwarding of SRB PDCP PDUs:
-	Option 1: the SRB PDCP PDUs are forwarded via a GTP-U tunnel. In this option, a SRB specific or SRB type specific GTP-U tunnel should be established. 
-	Option 2: the SRB PDCP PDUs are forwarded via signalling. One example is: the first SRB PDCP PDU can be carried in the RETRIEVE UE CONTEXT REQUEST message and the following SRB PDCP PDUs can be carried in the RRC TRANSFER message.
Since SRB may have more reliable requirement, option 2 seems better to guarantee lossless of the SRB data. 
RAN3 discusses how to perform data forwarding of SRB PDCP PDUs from serving gNB to anchor gNB for SRB SDT.
3	Conclusion
this contribution discusses the procedures to support RACH based SDT and common procedures for RACH based SDT and CG Based SDT:
1. 5GC is required to provide whether a PDU session or QoS flow is subjected to SDT for gNB deciding to configure one DRB for SDT.
1. The assistance information at least includes a ‘SDT Indication’. Besides that, the assistance information can include ‘data volume information’ that is used for anchor gNB deciding whether sends the UE into RRC_CONNECTED state.
1. Besides the assistance information in the Retrieve UE Context Request message, the legacy procedures are reused for SDT with anchor relocation.
1. the serving gNB forwards PDCP PDUs per DRB GTP-U tunnel to the anchor gNB.
1. anchor gNB provides a full RRC context to serving gNB including HandoverPreparationInformation message for providing RLC-config of SDT DRB.
1. RAN3 discusses whether a new class 1 procedure is needed for providing SDT related UE context from anchor gNB to serving gNB.
1. RAN3 discusses how to perform data forwarding of SRB PDCP PDUs from serving gNB to anchor gNB for SRB SDT.
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