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1 Introduction

This paper considers the NR initial access, aiming for efficient small data delivery.

2 Discussion
2.1 Problems and solutions for Small Data Transmission 
Infrequent small data is expected to be a main case for mMTC, e.g. when sensors make reports, and regularly occurs also for eMBB, e.g. for devices with background traffic. In this study we propose to treat all cases of infrequent small data the same. 

For LTE, the basic states Connected and Idle has been used, but as has been shown, e.g. in CIOT studies, when using the basic Idle/Connected state model and LTE/EPS CN/RAN functional split, the signalling overhead for transition Idle <=> Connected is very significant and a prohibitive problem in achieving long battery life. 

Observation: The basic legacy state model and related CN/RAN functional split has proved insufficient to handle low activity UEs. 
In our opinion, the following assumptions or requirements are applicable, 

Assumptions, Requirements for infrequent small data transmission:

· The signalling to transmit or receive infrequent small data for a UE that is initially in power-saving state, shall be minimized, both over Uu and in the network. 
· The signalling to establish state or context shall be minimized.
· It should be possible to use already established security context. 
· It should be possible to use already established compression context (e.g. for header compression). 
· Operations that involve admission control or resource reservation, such as using a GBR bearer should not need to be supported. 
· It should be possible to use pre-configured transport in the network (no network bearer establishment). 
· Both high mobility and low mobility shall be supported. 
· For infrequent small data, mobility do not need to be seamless or lossless.

Existing system solutions to this are e.g.

· CIOT CP optimization, Data over NAS, centralization of stateful functionality in the CN.  
· CIOT UP optimization, Cached AS context, Caching of context information for low overhead re-establishment of state.
· UMTS Connected mode power efficient sub-states: URA_PCH, Cell_PCH, Cell_FACH, centralization of stateful functionality in the RAN.
· All existing solutions assume UE based Cell reselection mobility, where the UE updates the network at location change. 
Discussion: Two different paradigms seem to exist on how to avoid signalling for context setup at infrequent small data transmissions for mobile UEs: 

a. Centralization of stateful functions. 

b. Caching of distributed state context.
We assume that almost all devices will need infrequent small data communication more or less all the time, thus we assume that the system shall be better optimized for this case than any earlier systems.

We observe that caching of distributed state context works well for stationary UEs, but is associated with additional signalling overhead for mobile UEs, for state context retrieval, i.e. for the RRC resume operation. 
We observe that an architecture that allows centralized location for pre-established contexts such as security and compression, and that do not require any pre-established distributed contexts (e.g. radio communication context) do not require any additional signalling at all to setup state context for infrequent small data transmission both for high mobility and low mobility UEs. 

We assume that for infrequent small data, the need for distributed dedicated radio communication context is small. A limited set of UE capabilities is needed and can be provided on the fly. UE addressing and neccesary contexts can be built on the fly and do not need to be based on pre-known UE information. 

We further assume that the network shall not need to establish bearers for infrequent small data communication, and  this can be based on connection-less transmission. 

Proposal 1: For infrequent small data it shall be possible to centralize stateful network functionality, such as User Plane Security, and User Plane Compression. 

Proposal 2: For infrequent small data, it shall be possible to do small data communication without signalling for state change

2.2
The Access procedure
RACH will be discussed to great extent in RAN1, but it would be good if RAN2 could progress on the information exchange needed at Access. 

As for LTE, the access procedure need to support several different cases of information exchange. Case 1, infrequent small data: 
UE ( Network: UE Identity, Access Control Info (cause), BSR (maybe), Bearer, DATA. 
UE ( Network: Access Reject (if Rejected)
UE ( Network: RESPONSE DATA

Where we assume the following: 

UE Identity: This Identity is intended to identify a UE context in a centralized RAN node. It could further identify a UE context that need to be fetched from another RAN node. It is assumed that the UE context provides all state nessecary to execute stateful functions such as security and header compression, and the rounting information that is applicable for the UE. 
Access Control Info: This is a cause value that allows the access to be quickly rejected or accepted. 

BSR: Buffer status report, might be needed if the data or signalling cannot be transmitted in the granted transmissions. 

Bearer: used for routing of the Data, its forwarding behaviour etc. 
DATA: The Data (L2 PDU) to be transmitted.

