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1. Introduction
Small data transmission in inactive state without going into RRC_CONNECTED is a benefit of inactive state on signalling reduction, UE power saving and latency reduction. This paper proposes Xn data forwarding to avoid UE context transfer, in UL or UL triggered small data transmission in RRC_INACTIVE. 

There are two candidate solutions (A and B) under RAN2 evaluation. The proposal in this paper may be applicable to both solution A and B. For simplicity, the proposal is described based on solution A [1].
2.  Small Data Transmission in Inactive State
Figure 1 shows the typical message flow of small data transmission in inactive state, based on RAN2 solution A [1]. 
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Figure 1: Small data transmission in inactive state
0. UE is in RRC_INACTIVE and has small data to transmit. UE may decide to use small data transmission in RRC_INACTIVE based on a threshold configured by the network.

1. UE sends random access preamble as Msg1.

2. Access gNB responds with random access response as Msg2. The Msg2 includes (but not limited to) TC-RNTI, UL Grant and TA.
3. UE sends MAC PDU (UE-ID, LCID, BSR, SDU …) as Msg3. The MAC SDU includes the UL data encapsulated at least by PDCP. The UE-ID may be resume-ID. UE monitors PDCCH and PHICH in similar way as LTE:
· If HARQ NACK is received, UE retransmit the MAC PDU,
· Else if HARQ ACK is received, UE monitors PDCCH for adaptive retransmission until NDI is received.

4. Access cell sends the UE-ID back to UE for contention resolution.
5. Access gNB forwards the MAC PDU to Anchor gNB. 
6. Anchor gNB verifies the MAC PDU, decodes the PDCP SDU and send to data the core network. 
7. Anchor gNB may receive DL data when UE active timer is active.

8. Anchor gNB encapsulates the DL data into MAC PDU and send to Access gNB.

9. Access gNB transmits the DL MAC PDU to UE. HARQ retransmission is supported for the DL transmission. The RLC-ARQ is not needed. 

10-14.  Anchor gNB may decide to handover UE to Access gNB, based on e.g. BSR (if included in Msg3) and DL data (if received). Anchor gNB sends Handover Request to Access gNB. Access gNB responds with Handover Response and sends RRC Connection Reconfiguration to UE.

3. Conclusion 
Based on above discussion, we have following proposals.
Proposal 1: Allows access gNB to forward UL MAC PDU to anchor gNB for UE in inactive state.

Proposal 2: Allows anchor gNB to forward DL MAC PDU to access gNB in inactive state.

Proposal 3: Capture the Xn procedure for small data transmission without context transfer into TR.
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7.3.1.2
Xn Interface Functions
The Xn-C interface supports the following functions:

-
Xn interface management and error handling function to manage the Xn-C interface;
-
Error indication;

-
Setting up the Xn;

-
Resetting the Xn;

-
Updating the Xn configuration data;

-
Xn removal.

-
UE connected mode mobility management: function to manage the UE mobility for connected mode between nodes in the New RAN;
-
Handover preparation;

-
Handover cancellation.

-
UE context retrieval: function to retrieve UE context from another node in the New RAN;

-
Dual connectivity: function to enable usage of additional resources in a secondary node in the New RAN;

NOTE 1:
Dual connectivity between two gNBs is pending to RAN2 (FFS).
-
Interference coordination: function to manage inter-cell interference;

-
Self-optimization: function to autonomously adapt radio parameters;

-
Small data forwarding.

The Xn-U interface supports the following functions:

-
Data forwarding

-
Flow control

7.3.1.3
Xn Interface Procedures
To support the functions listed in Section 7.3.1.2, the Xn interface should support the following procedures. The procedures are classified in different categories.
Xn Interface Management and Error Handling Procedures: 

-
Xn Setup: to establish an Xn interface between the New RAN nodes

-
Xn Reset: to reset the Xn interface

-
Error Indication: to report detected errors in one incoming message

-
New RAN Configuration Update: to update the configuration for the New RAN nodes over Xn interface

-
Xn Removal: to remove the signaling connection between two New RAN nodes in a controlled manner

UE connected mode Mobility Management Procedures: 

-
Handover Preparation: to establish necessary resources in a New RAN node for an incoming handover
-
Handover Cancellation: to cancel an ongoing handover preparation or an already prepared Xn handover

-
UE Context Release: to indicate to the source new RAN that radio and control plane resources for the associated UE context are allowed to be released
Small data forwarding procedure:

-
Direct Transfer: to forward small data PDU between New RAN nodes
Dual Connectivity Procedures supporting option 4/4a and 7/7a (whether to be applied to DC between two gNBs is FFS): 
-
Secondary Node Addition

-
Secondary Node Modification (Master node initiated)

-
Secondary Node Modification (Secondary node initiated)

-
Secondary Node Release (Master node initiated)

-
Secondary Node Release (Secondary node initiated)
Editor’s note:
Work in other RAN WGs on inter-RAT DC for New RAN, on 5G intra-system mobility and NR specifics needs to be revisited in order to understand whether DC signalling schemes as specified for E-UTRA can be re-used for 5G. It is however expected, that role definitions from E-UTRAN (master node, secondary node) can still be applied for options 4/4a and 7/7a.
---------------------------End TP---------------------------------
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