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1
Introduction

RAN2 started discussion on the Work Item “NR small data transmissions in INACTIVE state” [1]. Moreover, RAN2 requested RAN3 opinion on whether there is a need to update the Retrieve UE Context procedure in order to support small data transmission (SDT) (LS in R3-210033).in order to support small data transmission (SDT) (LS to RAN3 in [2]).
In this document we discuss potential options for supporting SDT with and without UE context relocation and, provide the corresponding TP for SDT BL CR for TS 38.423 in R3-210244. 
2
Discussion
2.1
Background on NR SDT WI
In RAN#88-e, 3GPP agreed the WI on NR small data transmissions in RRC_INACTIVE state [1]. The aim of this WI is to support small data transmission in RRC_INACTIVE state without resuming the UE connection, i.e. without moving the UE to RRC_CONNECTED state. This way, the network can avoid unnecessary signalling overhead and power consumption, due to connection setup and subsequent release to the RRC_INACTIVE state with small data transmissions.
RAN3 involvement in this WI is specified in the following objective [1]:
·  Context fetch and data forwarding (with and without anchor relocation) in INACTIVE state for RACH-based solutions [RAN2, RAN3]
In RAN2#112-e, RAN2 discussed SDT support with and without UE context retrieval [3] and requested feedback from RAN3 on potential updates of the Retrieve UE Context procedure. The following is LS in [2]:
	SDT can be initiated by the UE in RRC INACTIVE state either in the same cell/gNB where the UE received RRC Release with suspend configuration, or in case of RACH based SDT, in another cell/gNB if the UE have reselected to a different cell whilst in INACTIVE state. In addition, RAN2 also agreed that the first UL message (i.e. MSG3 for 4-step RACH and MSGA for 2-step RACH) may contain DRB data from one or more DRBs which are configured by the network for SDT. 

The RLC configuration used for the SDT DRB data will be based on a UE stored configuration. RAN2 assumption is that the RLC PDU will be processed in the receiving gNB. 

RAN2 would also like to clarify that the UE can also send or receive subsequent packets to/from the network without transitioning to RRC CONNECTED state.

[…]

ACTION: 
RAN2 respectfully requests RAN3 to take the above into account and consider the context fetch and data forwarding related procedures to support SDT data transmission with and without anchor relocation and provide any feedback on the above RAN2 agreements.


Observation 1: the RLC and PDCP configurations of the SDT DRB are saved in the UE context, which is stored in the last serving gNB. 

2.3
Options for SDT support without UE Context Retrieval 

According to RAN2 email discussion [3], if the UE initiates SDT in a cell that belongs to a new gNB (i.e. not the last serving gNB), this gNB may not be able to decode the SDT message. This is because the RLC and PDCP configurations of the SDT DRB are stored in the last serving gNB as part of the UE context. 
Observation 2: if the UE initiates SDT in a new gNB (not the last serving gNB), this gNB may not be able to decode the first UL SDT message, before retrieving the UE context from the last serving gNB. 

RAN2 discussed several options to support SDT in the case that the last serving gNB decides not to relocate the UE context to the new gNB: 
2.3.1 Option 1: RLC and PDCP configuration of SDT DRB sent to the new gNB

In this case the last serving gNB decides not to relocate the UE context but instead it sends the RLC and PDCP configurations of the SDT DRB to the new gNB in order to decode the received UL SDT message. 

One proposal is that the new gNB includes in the RETRIEVE UE CONTEXT REQUEST message, assistant information such as the type of transmission (e.g. SDT, not-SDT, other, etc.) and an indication whether the SDT is one-shot or potentially multiple transmissions. This way, the last serving gNB is aware of the need to send the RLC and PDCP configurations of the SDT DRB(s) to the new gNB in the RETRIEVE UE CONTEXT FAILURE message, in order for the new gNB to be able to decode the SDT message. 
Observation 3: the new gNB sends to the last serving gNB assistant information such as type of transmission (SDT, not-SDT, other) and an indication whether the SDT is only one-shot or potentially multiple transmissions. 

One issue with this solution is that the new gNB would need to store the UL SDT message(s) until it receives the RLC and PDCP configurations from the last serving gNB. 

Moreover, if the last serving gNB only forwards the RLC configuration of SDT DRB(s), then the new gNB would still need to forward the SDT message to the last serving gNB, at the PDCP level, i.e. UL SDT message (PDCP PDUs), in order for the last serving gNB to decode and forward it to CN. 
Moreover, there is no need for Path Switch in this case.
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Figure 1: Option 1 – Last serving gNB only sends RLC and PDCP configurations to new gNB.
Observation 4: for Option 1, the last serving gNB sends the RLC and PDCP configurations of the SDT DRB(s) in the RETRIEVE UE CONTEXT FAILURE message. 

2.3.2 Option 2: UL and DL SDT messages processed at the last serving gNB
In this case the last serving gNB decides not to relocate the UE context, so the new gNB need to forward the UL SDT message to the last serving gNB to decode and forward the message to the CN. Similarly, the last serving gNB also processes DL SDT message(s) and forwards them to the new gNB.
Observation 5: for Option 2, the new gNB forwards RLC PDUs of UL SDT message to the last serving gNB. 

Observation 6: for Option 2, the last gNB processes the UL and DL SDT messages and forwards messages to CN and the new gNB, respectively.

Similar to option 1, the new gNB would need to store the UL SDT message(s) until it receives the RETRIEVE UE CONTEXT FAILURE message. Also, there is no need for Path Switch in this case.
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Figure 2: Option 2 – Last serving gNB processes UL and DL SDT messages
Another concern on this solution is the need to forward SDT message(s), to the last serving gNB, at the RLC PDU level because the new gNB has no RLC or PDCP configuration of the SDT DRB(s). However, according to TR 38.801 [4], forwarding RLC PDUs requires using the RLC-MAC functional split between gNB-CU and gNB-DU. That is, RRC, PDCP, and RLC are in the CU, while the MAC, PHY, and RF are in the DU.
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Figure 3: Function Split between CU and DU (Figure 11.1.1-1, TR 38.801 [4]) 
Observation 7: for Option 2, the functional split RLC-MAC is needed in order to forward the UL SDT message(s) at the RLC PDU level to the last serving gNB. 

2.3.3 Option 3: UL and DL SDT messages exchanged as part of the Retrieve UE Context procedure
The new gNB forwards the UL SDT message (e.g. RLC PDUs) to the last serving gNB included in the RETRIEVE UE CONTEXT REQUEST message, while the new gNB forwards the DL SDT message, included in the RETRIVE UE CONTEXT FAILURE message. 
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Figure 4: Option 3 – UL and DL SDT messages are exchanged as part of the Retrieve UE Context procedure.
Observation 8: for Option 3, the UL and DL SDT messages are exchanged as part of the Retrieve UE Context procedure. 

In summary, in our understanding, the Option 2, i.e. forwarding UL SDT message at the RLC PDU level, requires introducing the RLC-MAC functional split. Hence, we prefer Option 1 and Option 3 are potential solutions to support SDT in the case of UE context relocation failure. However, regarding Option 3, further discussion is needed in RAN3 on the case of gNB-CU-CP and gNB-CU-UP split.
Proposal 1: RAN3 to agree on introducing Option 1 in order to support SDT in the case of failure to retrieve the UE context from the last serving gNB. 

2.4
SDT support with UE Context Relocation
Assuming that the first UL message is larger than the MSG3 for 4-step RACH or MSGA for 2-step RACH, or there is more than one SDT UL transmission, it would be reasonable for the last serving gNB to relocate the UE context to the new gNB, in order to avoid extra signalling between the last serving and new gNBs to handle SDT messages. In this purpose, it would be beneficial for the new gNB to send, to the last serving gNB, assistance information such as the type of transmission (e.g. SDT, not-SDT, other) and an indication whether the SDT is only one-shot or potentially multiple transmissions. This information can be included in the RETRIEVE UE CONTEXT REQUEST message. 
Proposal 2: RAN3 to agree on introducing assistant information in the RETRIEVE UE CONTEXT REQUEST message to indicate to the last serving gNB the type of transmission (e.g. SDT, not-SDT, other) and whether the SDT is only one-shot or potentially multiple transmissions. 
Proposal 3: RAN3 to agree that in the case of multiple SDT transmissions, it would be beneficial for the last serving gNB to relocate the UE context to the new gNB.  
3
Conclusions  

In the document we discussed possible options for supporting SDT with and without UE context relocation. The following are the observations and proposals:
Observation 1: the RLC and PDCP configuration of the SDT DRB are saved in the UE context, which is stored in the last serving gNB.  
Observation 2: if the UE initiates SDT in a new gNB (not the last serving gNB), this gNB may not be able to decode the first UL SDT message, before retrieving the UE context from the last serving gNB.  
Observation 3: the new gNB sends to the last serving gNB assistant information such as type of transmission (SDT, not-SDT, other) and an indication whether the SDT is only one-shot or potentially multiple transmissions. 

Observation 4: for Option 1, the last serving gNB sends the RLC and PDCP configurations of the SDT DRB(s) in the RETRIEVE UE CONTEXT FAILURE message. 
Observation 5: for Option 2, the new gNB forwards RLC PDUs of UL SDT message to the last serving gNB. 

Observation 6: for Option 2, the last gNB processes the UL and DL SDT messages and forwards messages to CN and the new gNB, respectively.
Observation 7: for Option 2, the functional split RLC-MAC is needed in order to forward the UL SDT message(s) at the RLC PDU level to the last serving gNB. 

Observation 8: for Option 3, the UL and DL SDT messages are exchanged as part of the Retrieve UE Context procedure.
Proposal 1: RAN3 to agree on introducing Option 1 in order to support SDT in the case of failure to retrieve the UE context from the last serving gNB. 

Proposal 2: RAN3 to agree on introducing assistant information in the RETRIEVE UE CONTEXT REQUEST message to indicate to the last serving gNB the type of transmission (e.g. SDT, not-SDT, other) and whether the SDT is only one-shot or potentially multiple transmissions. 
Proposal 3: RAN3 to agree that in the case of multiple SDT transmissions, it would be beneficial for the last serving gNB to relocate the UE context to the new gNB.  
Proposal 4: RAN3 is kindly asked to agree the TP for SDT BL CR for TS 38.423 in [5]. 
4
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