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Introduction
The Work Item on NR “Small data transmission in Inactive Sate” was agreed and is available in [2]. 
The RAN3 task on RACH-based SDT is described below:
· For the RRC_INACTIVE state:
· UL small data transmissions for RACH-based schemes (i.e. 2-step and 4-step RACH):
· [bookmark: _Hlk26863976]General procedure to enable transmission of small data packets from INACTIVE state (e.g. using MSGA or MSG3) by including a CCCH message in the first UL message [RAN2]
· Enable flexible payload sizes larger than the Rel-16 CCCH message size that is possible currently for INACTIVE state for MSGA and MSG3 to support UP data transmission in UL (actual payload size can be up to network configuration) [RAN2] 
· Context fetch and data forwarding (with and without anchor relocation) in INACTIVE state for RACH-based solutions [RAN2, RAN3]
Note 1: The security aspects of the above solutions should be checked with SA3
From earlier discussions triggered by RAN2, RAN3 already agreed:
1. WA: For CG based SDT, RAN3 will further discuss impacts and mainly consider split-gNB case.
1. WA: Sequence UL/DL transmission following UL SDT without transitioning to RRC_CONNECTED is supported for SDT
1. 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.
1. 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.
1. 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
1. Keep the scope of without anchor relocation for SDT.
1. Among the solutions proposed to support without anchor relocation, forwarding all the MAC PDUs directly to the anchor gNB, is excluded. 
1. Reply to RAN2 by saying that RAN3 would proceed with the alignment their assumption of RLC handling.


This paper investigates RAN3 support of RACH-based SDT.
Discussion and Proposal
The following call flows represent an example of SDT transaction without context relocation:
RACH-SDT without Context Relocation 
 (
Target DU
Anchor CU UP
UE has stored RLC configuration
UE
Target CU CP
UL SDT (RRC Resume Req,
 UL payload
, SDT
)
Anchor CU CP
F1-C Initial UL Transfer (RRC Resume req
,
 SDT
, Assis Info
)
)
Ctxt Setup Resp (F1 DL TEID)
Xn Data Forwarding (F1 DL TEID)
Xn UE Ctxt Retrieve Req (SDT
, Assis Info
)
Xn UE Ctxt Retrieve 
Failure
 (RLC context, F1 UL TEID, PDI)
F1 
Ctxt Setup Req (RLC context, F1 UL TEID, PDI)
Bearer Ctxt Modify Req (F1 DL TEID)
UL payload
DL data
Bearer Ctxt Modify Resp
RLC PDU buffered
Decide to NOT relocate
Last packet
F1 
UE Inactivity Notification
 (end SDT)
UE C
txt Retrieve Req (end SDT)
Xn UE Ctxt Retrieve Failure (RRC release)
RRC Release
UL payload
)
eocate





Figure 1: Data Forwarding without context relocation

Expected impact on stage 3:
F1 Initial UL Transfer: add an SDT indicator, add optional Assistance Info
Xn Retrieve UE Context Request: add an SDT indicator, add optional Assistance Info
Xn Retrieve UE Context Failure: add RLC context, F1 UL teid, PDI (pending downlink data if known at the CU CP). For example, the setting of the DL tunnel may not be needed if the UL payload is known to not expect an answer.
F1 UE Context Setup Request: add RLC context, PDI
F1 UE Inactivity Detection: add end SDT indicator
Xn Retrieve UE Context Request: add end SDT indicator

The following call flows represent an example of SDT transaction with context relocation:

RACH-SDT with Context Relocation 


 (
Target DU
Target CU UP
UE has stored RLC configuration
UE
Target CU CP
UL SDT (RRC Resume Req,
 UL payload, SDT)
Anchor CU CP
F1-C Initial UL Transfer (RRC Resume req), SDT, Assis Info
)
Bearer Ctxt Setup Req 
Ctxt Setup Resp (F1 DL TEID)
Decide to relocate  
Anchor CU UP
Bearer Ctxt setup response (F1 UL TEID)
Xn UE Ctxt Retrieve Req (SDT, Assis Info)
RLC PDU buffered
Xn UE Ctxt Retrieve Resp (UE context)
Ctxt Setup Req (RLC context, F1 UL TEID)
Ctxt Modify Req (F1 DL TEID)
UL payload
DL data
Ctxt Modify Resp
Last packet
F1 UE Inactivity Notification (end SDT)
RRC Release
F1 UE Rel Command (RRC Relea
se)
UL payload
)



Figure 2: Data Forwarding with context relocation

Expected impact on stage 3:
F1 Initial UL Transfer: add an SDT indicator, add optional Assistance Info
Xn retrieve UE Context Request: add an SDT indicator, add optional Assistance Info
F1 UE context setup request: add RLC context
F1 UE Inactivity Notification (end SDT)

From the above examples, we can see that the case of without context relocation is a superset of changes compared to the case with context relocation.

Also the above figures are generic figures allowing data forwarding in both UL and DL i.e. both UL and DL data forwarding tunnels can be setup.


Proposal 1: agree the two call flows presented here-above for baseline CR 38.300. 
Proposal 2: agree the basic stage 3 changes corresponding to the above call flows. 

Conclusion and Proposals
This paper has investigated how to implement data forwarding and context fetch for RACH-based SDT in RAN3 taking into account the main RAN2 agreements.
It has sketched a possible solution without or with context relocation and identified the impacts on network interfaces. The solution enables to receive downlink packets if needed by allowing to setup both uplink and downlink forwarding tunnels.

Proposal 1: agree the two call flows presented here-above for baseline CR 38.300.
[bookmark: _Hlk85403240]Proposal 2: agree the basic stage 3 changes corresponding to the above call flows. 
Proposal 2: agree tdoc [3] as baseline CR for support of RACH-based SDT for XnAP.
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