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1 Introduction
In the RAN plenary #88e meeting, the WI on “NR small data transmissions in INACTIVE state” is approved including the following objective with RAN3 impact:

· Context fetch and data forwarding (with and without anchor relocation) in INACTIVE state for RACH-based solutions [RAN2, RAN3]

Meanwhile, an LS from RAN2 indicate the recent progresses. The current status indicates that RAN3 can start the discussion about this topic. In this contribution, we will give our high level view on SDT. 
2 Discussions
The SDT includes CG-SDT and RACH-SDT, and RACH-SDT includes “with context relocation” and “without context relocation”. Thus, we discuss these three cases one by one. 

2.1 RACH-SDT without context relocation

This is the most complex one from RAN3 point of view. The basic idea is that for an inactive UE, it can start the RRCResume procedure together with some small data transmission. In this procedure, the UE uses RACH procedure to trigger RRCResume message transfer, meanwhile the UE may include the user data with the RRCResume message, and continue the small data transmission. After the network receives the RRCResume, the gNB will trigger the UE context retrieve with the last serving gNB. Then, the last serving gNB decides not to relocate the UE context to the serving gNB of the UE. Thus, the UE has to communicate with last serving gNB via the serving gNB. In this type of SDT, we identify the following key issues:
· Key issue 1: How does serving gNB derive the RLC SDU of the SDT bearers?

The serving gNB receives the SDT bearer packet from the UE. Such packet will be processed via PHY/MAC/RLC layer sequentially. At the MAC layer, the serving gNB can derive the logical channel of each MAC SDU. However, after that, due to the lack of logical channel and RLC entity configurations for each SDT bearer, the received packets cannot be processed anymore. Thus, in order to derive the RLC  SDU, the RLC configuration and the logical channel configuration should be fetched from the last serving gNB regardless of whether UE context is relocated or not. 
Proposal 1: to derive the RLC SDU, the serving gNB should fetch the RLC configuration and logical channel configuration of each SDT bearer from the last serving gNB, regardless of whether UE context is relocated or not.
· Key issue 2: How to transmit the RLC SDU between serving gNB and last serving gNB?

To facilitate the data transmission between serving gNB and last serving gNB, the GTP-U tunnels should be established. However, since in most of case, the packets of all SDT bearers are not received at one time, the serving gNB cannot the GTP-U tunnels for which SDT bearers should be established when fetching the UE context. Thus, the following solutions can be considered:

Option 1: establish one GTP-U tunnel for all SDT bearers 

This option has the least effort for GTP-U tunnel establishment. However, to help identify the RLC SDU at last serving gNB, the additional information should be included along the GTP-U packets, e.g., logical channel ID for the packet. 
Option 2: establish GTP-U tunnels for all SDT bearers regardless of whether serving gNB receives the packets or not 

This option establishes the maximum number of GTP-U tunnels even if there is no data. 

Option 3: on-demand GTP-U tunnel establish 

This option may require multiple Xn procedures between the serving gNB and last serving gNB in order to establish GTP-U tunnels for each SDT bearer with data transmission. 
Proposal 2: to establish the GTP-U tunnels, RAN3 can further discuss three solutions, 1) one GTP-U tunnel for all SDT bearers, 2) GTP-U tunnels for all SDT bearers even without data, and 3) on-demand GTP-U tunnel establish
2.2 RACH-SDT with UE context relocation 

For this case, the UE context can be transferred to the serving gNB. After that, the SDT packet reception and transmission becomes the work of serving gNB. Thus, the legacy procedure can be used without obvious enhancement.

Proposal 3: the legacy procedure can be reused for RACH-SDT with UE context relocation. 

2.3  CG-SDT
In WID, no RAN3 impact has been indicated for the CG-SDT. However, the CG configuration is mainly located at the gNB-DU, while the CG-SDT bearer is determined by the gNB-CU.  Thus, some coordination between gNB-CU and gNB-DU may be needed. In our understanding, the procedure should be:

Step 1: gNB-CU requests the UE assistant information from the UE on the traffic pattern 

Step 2: gNB-CU transfers the UE assistant information to the gNB-DU and indicate the CG-SDT bearers 

Step 3: gNB-DU generates the CG configuration and feedback to gNB-CU

Step 4: gNB-CU send the RRCRelease message to the UE by including the CG configuration. After this step, the UE enters Inactive status. 

Proposal 4: RAN3 discusses the procedures for configuring the CG-SDT to the UE in case of CU-DU split.  

2.4 Other issues

· Coexistence of CG-SDT and RACH-SDT

We understand the type of SDT bearer depends on the traffic pattern of each bearer. For example, if the traffic occurs frequently, the CG-SDT may be applicable; otherwise, RACH-SDT may be applicable. Also, some bearers can be configured to CG-SDT and RACH-SDT. Thus, the resultant issue is which node decides the SDT bearer type? There are three options:
· Option 1: AMF 

The SDT bearer type is indicated when configuring the PDU session so that the SDT type can be indicated per PDU session or QoS flow

· Option 2: gNB

gNB determines it based on the UE assistant information 

· Option 3: UE 

Proposal 5: RAN3 discusses the decision maker for the SDT bearer type.

UE determines based on the traffic pattern and informs the gNB

· How to decide the UE context relocation?
In legacy case, the UE context relocation is determined by last serving gNB by implementation. However, for SDT case, the serving gNB can provide some assistant information to help the decision, e.g., buffer status of the SDT packets, more SDT packet indication, etc. 

Proposal  6: RAN3 discusses the assistant information for the decision on UE context relocation at the last serving gNB. 

3 Conclusions
In this contribution, we discuss SDT, and propose:
Proposal 1: to derive the RLC SDU, the serving gNB should fetch the RLC configuration and logical channel configuration of each SDT bearer from the last serving gNB, regardless of whether UE context is relocated or not.
Proposal 2: to establish the GTP-U tunnels, RAN3 can further discuss three solutions, 1) one GTP-U tunnel for all SDT bearers, 2) GTP-U tunnels for all SDT bearers even without data, and 3) on-demand GTP-U tunnel establish
Proposal 3: the legacy procedure can be reused for RACH-SDT with UE context relocation. 

Proposal 4: RAN3 discusses the procedures for configuring the CG-SDT to the UE in case of CU-DU split.  

Proposal 5: RAN3 discusses the decision maker for the SDT bearer type.

Proposal  6: RAN3 discusses the assistant information for the decision on UE context relocation at the last serving gNB.   
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