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Introduction
In WID of NR small data [1], the objectives are as follows:
· 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 UP data transmission for small data packets from INACTIVE state (e.g. using MSGA or MSG3) [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
· Transmission of UL data on pre-configured PUSCH resources (i.e. reusing the configured grant type 1) – when TA is valid
· General procedure for small data transmission over configured grant type 1 resources from INACTIVE state [RAN2]
· Configuration of the configured grant type1 resources for small data transmission in UL for INACTIVE state [RAN2]
No new RRC state should be introduced in this WID. Transmission of smalldata in UL, subsequent transmission of smalldata in UL and DL and the state transition decisions should be under network control.
Focus of the WID should be on licensed carriers and the solutions can be reused for NR-U if applicable.
Note 2: Any associated specification work in RAN1 that is needed to support the above set of objectives should be initiated by RAN2 via an LS. 
In this paper, we would like to discuss the context fetch and data forwarding procedure in RRC_INACTIVE for RACH based small data transmission solution.
Discussion
In Rel-15, RNA update procedure with or without UE context relocation has been specified [1]. Network should decide whether anchor gNB should relocate or not. For NR small data transmission, this procedure can be extended to support small data transfer in RRC_INACTIVE with or without anchor relocation. Hence, we would like to discuss the general procedure on uplink small data transmission with or without anchor relocation for RACH based solution.
With anchor relocation
For anchor relocation case, the UE resumes from RRC_INACTIVE. The uplink small data is security protected with the same key as resumeMAC-I, transmitted to anchor gNB for deciphering. If UE is verified successfully by anchor gNB, the anchor gNB delivers the uplink small data to 5GC. For the RRC involved RACH based solution, the small data packets are sent along with the RRC signaling, such as RRCResumeRequest message, including the ResumeID which can be used as AS context identifier for the user small data.
The serving gNB, if able to resolve the gNB identity contained in the I-RNTI, should send the Retrieve UE Context Request to the anchor gNB and the anchor gNB feedback to the serving gNB with the Retrieve UE Context Response for providing the UE AS context, and keeps the UE in the RRC_INACTIVE. 
The path switch procedure is performed and the new N3 tunnel is built from serving gNB to UPF. After context retrieval to serving gNB, serving gNB sends UE with RRCRelease message with suspend indication. Figure 1 shows an example on uplink small data transmission with anchor relocation.
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Figure 1 UL small data transmission with anchor relocation
When downlink data is arrived at UPF, the data can be forwarded to the serving gNB directly and transmitted to UE along with RRCRelease message.The subsequent uplink data transmission, if any, should be transmitted through serving gNB after anchor relocation.
Without anchor relocation
For without anchor relocation case, the UE AS context should be stored in the anchor gNB. The procedure is that the uplink small data is transmitted in MSGA or msg3 with the old key from the previous connection when it was released. After receiving the small data in MSGA or msg3 in RACH procedure, serving gNB will help to forward data to anchor gNB via Xn interface without path switch. The anchor gNB will decipher the uplink small data and help to forward user data to 5GC. Figure 2 shows an example on uplink small data transmission without anchor relocation.
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Figure 2 UL small data transmission without anchor relocation

It is anchor gNB’s responsibility to decide whether to forward the UE AS context or not to the serving gNB. If anchor gNB decides to keep the UE AS context in itself, it responds to the serving gNB with the Retrieve UE Context Failure message including an encapsulated RRCRelease message. Then the serving gNB forwards the RRCRelease message to the UE. The RRCRelease message includes the suspend indication.
Proposal 1: The anchor gNB decides whether to forward the UE AS context or not to the serving gNB for UE uplink small data transfer in RRC_INACTIVE.
The small data transmission without anchor relocation reduces signalling and latency by avoiding path switch for small data transfer. When downlink data is arrived at UPF, the data should be first forwarded to anchor gNB and anchor gNB helps to forward downlink data to the serving gNB. Given the additional delay to wait for downlink data, gNB would delay sending the RRCRelease message together with downlink data. Thus, the T319 should be extended to support receiving downlink data in response to uplink small data transmission for both with and without anchor relocation case.
Proposal 2: T319 should be extended for uplink small data transmission in RRC_INACTIVE.
The small data request message is introduced in [2], which could be sent together with CCCH message as well as the optional segmented uplink user data in MSGA or msg3. When serving gNB receives the small data request message and if UE AS context is stored in the anchor gNB, the serving gNB could forward the small data request message together with user data to the anchor gNB. 
The small data request message is able to help the anchor gNB to decide whether to relocate UE AS context to the serving gNB or not and further decide to configure the preconfigured PUSCH resource to allow UE subsequent data transmission. If the preconfigured PUSCH resource is configured, UE will conduct the subsequent uplink data transmission and the data will be routed to 5GC by anchor gNB.
Observation 1: It is beneficial for the anchor eNB to know if the UE needs more UL resources for subsequent data transmission after the initial small data transmission.
Figure 3 shows an example on UE subsequent uplink small data transmission with the small data request message contained in the Retrieve UE Context Request message.
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Figure 3 Subsequent UL small data transmission without anchor relocation
Proposal 3: The Retrieve UE Context Request message contains the small data request message requesting subsequent data transmission for uplink small data transmission.

Conclusion
[bookmark: _GoBack]We have the following observation:
Observation 1: It is beneficial for the anchor eNB to know if the UE needs more UL resources for subsequent data transmission after the initial small data transmission.
We’d recommend RAN2 to discuss and adopt the following proposals:
Proposal 1: The anchor gNB decides whether to forward the UE AS context or not to the serving gNB for UE uplink small data transfer in RRC_INACTIVE.
Proposal 2: T319 should be extended for uplink small data transmission in RRC_INACTIVE.
Proposal 3: The Retrieve UE Context Request message contains the small data request message requesting subsequent data transmission for uplink small data transmission.
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