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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

Introduction

Work has started in ITU and 3GPP to develop requirements and specifications for new radio (NR) systems, as in the Recommendation ITU-R M.2083 “Framework and overall objectives of the future development of IMT for 2020 and beyond”, as well as 3GPP SA1 study item New Services and Markets Technology Enablers (SMARTER) and SA2 study item Architecture for NR System. 3GPP has to identify and develop the technology components needed for successfully standardizing the NR system timely satisfying both the urgent market needs, and the more long-term requirements set forth by the ITU-R IMT-2020 process. In order to achieve this, evolutions of the radio interface as well as radio network architecture are considered in the study item “New Radio Access Technology” [1].

1
Scope

The present document covers the Radio Interface Protocol aspects of the study item “New Radio Access Technology” [1]. This document is intended to gather the agreements for which normative work will take place after completing this study item. In limited cases, major options and reasons of decision are described.
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
3GPP RP-160671: "New SID Proposal: Study on New Radio Access Technology".
[2]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[3]
3GPP TS 36.300: " Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2".
[4]
3GPP TR 23.799: "Study on Architecture for Next Generation System".
3
Definitions and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [2] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [2].

eLTE eNB: evolution of eNB that supports connectivity to EPC and NextGen Core.
NextGen Core: Core Network for Next Generation System [4].
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP TR 21.905 [2] and the following apply. 
An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in 3GPP TR 21.905 [2].

NR
New Radio
4
Deployment scenarios and guidelines
This section describes the deployment scenarios assumed for the New Radio Access Technology and the guidelines for designing the radio interface protocols for the New Radio Access Technology.
4.1
Deployment scenarios
Editor’s note: the outcome of email discussion [93bis#23] is to be captured in this sub-clause.
4.2
Guidelines

Editor’s note: the guidelines for designing C/U-plane radio protocols are to be captured in this sub-clause.
5
Overall system architecture
Editor’s note: Overall system architecture encompassing CN is to be described in this section.
5.1
Functional split
Editor’s note: intended to capture functional split between RAN and CN.
5.2
Radio interface protocol architecture

To support tight interworking between LTE and NR, a technology of aggregating data flows between the two RATs is studied based on Dual Connectivity for LTE [3].

For standalone NR, a technology of aggregating NR carriers is studied. Both lower layer aggregation like Carrier aggregation for LTE (see [3]) and upper layer aggregation like Dual Connectivity are investigated.
Editor’s note: intended to capture both tight interworking and standalone aspects. Main radio interface protocol functions and their order/placement/grouping in protocol layers are described in this section.
5.2.1
User plane
5.2.2
Control plane
5.3
Physical Layer
5.4
Layer 2
Editor’s note: layer 2 sublayers are shown as examples and necessity of the individual sublayers is still to be concluded.
5.4.1
MAC Sublayer
5.4.2
RLC Sublayer
5.4.3
PDCP Sublayer
5.5
RRC

Editor’s note: intended to capture both tight interworking and standalone aspects.
5.5.1
Functions

5.5.2
UE states and state transitions

5.5.3
System information handling

5.5.4
Measurements

Editor’s note: intended to capture measurement framework for mobility and other purposes, if any.
5.6
NAS

Editor’s note: intended to capture both tight interworking and standalone aspects.
5.7
Identities used over the radio interface

6
ARQ and HARQ
7
Scheduling
Editor’s note: intended to describe an overview of basic scheduler operation.

8
QoS control
9
Initial access
Editor’s note: intended to capture both tight interworking and standalone aspects.
10
Mobility
Editor’s note: intended to capture both tight interworking and standalone aspects.
11
Security
Editor’s note: intended to capture both tight interworking and standalone aspects.
12
UE power saving
Editor’s note: intended to capture technologies aimed at saving UE power consumption.
13
Unlicensed band operation
Editor’s note: intended to capture only the unlicensed band specific aspects in addition to the contents captured in the previous sections, if any. This part may be moved into the sub-clause of the relevant sections.
14
High frequency operation
Editor’s note: intended to capture only the high frequency specific aspects in addition to the contents captured in the previous sections, if any.  This part may be moved into the sub-clause of the relevant sections.
15
Network Energy efficiency
Editor’s note: intended to capture radio interface protocol impacts to enable network energy efficiency operation, if any.
16
Specification methodology
Editor’s note: intended to capture how the NR specification is developed, if any.
17
Performance evaluation
Editor’s note: intended to capture the results of performance evalautions of the NR protocol design, specifically UP and CP latency evaluation.
Annex A:
Agreements

This annex section captures the part of agreements for this study that may not fit in the main section so far. These agreements are supposed to be captured somewhere in this TR appropriately later.
General aspects:

-
When designing the 5G radio protocol architecture/radio protocols, RAN2 should consider reuse of LTE designs where sensible.
Overall architecture for LTE-NR tight interworking:
-
DC approach for LTE-NR aggregation will be studied.

-
LTE as master and NR as master will both be studied.
-
Study both split bearer (3C bearers) and direct routing (1A bearers) for LTE-NR multi-RAT (FFS whether other user plane architecture to be used).
-
The CA based LTE-NR aggregation will not be studied as part of the study item.

U-plane aspects:
-
User plane stack provides an in-sequence, secure and guaranteed delivery for transport of RRC signalling.
-
LTE L2 functions are considered as a baseline for NR. Order, allocation to sublayers, possible merger of functions needs to be considered on a case by case basis.
-
Study whether a single packet reordering function is possible.

-
Study whether segmentation function can be configured (enabled/disabled) to support different services.

-
Study whether concatenation function can be moved to lowest L2 sublayer.
-
Study whether retransmission of PDU segments can be removed (i.e. only complete PDU level retransmission).

-
NR UP protocol stack supports maintaining of multiple parallel "logical channels" that can be configured with different characteristics and priorities. (Note: use of the term logical channel does not imply the existence of an RLC).
C-plane aspects:

For LTE-NR aggregation:
-
UE has a single RRC state machine based on the master, and single control plane connection to CN.

-
Network has two RRC entities that can generate ASN.1.

-
ASN.1 generated by the secondary can be transported by the master (at least in some cases, e.g. for first configuration).

For standalone NR:

-
Functions of LTE RRC are taken as a baseline for NR RRC.
-
Study the introduction of a RAN controlled “state” characterised by, at least:
a)
UEs in RAN controlled state should incur minimum signalling, minimise power consumption, minimise resource costs in the RAN/CN making it possible to maximise the number of UEs utilising (and benefiting from) this state.

b)
Able to start data transfer with low delay (as required by RAN requirements).

-
FFS whether data transfer is by leaving the "state" or data transfer can occur within the "state".

-
FFS whether "state" translates to an RRC state.

-
Potential characteristics of the RAN controlled “state” for study:
a)
The CN/RAN connection is maintained.

b)
AS context stored in RAN.

c)
Network knows the UE's location within an area and UE performs mobility within that area without notifying the network.
d)
RAN can trigger paging of UEs which are in the RAN controlled "inactive state".

e)
No dedicated resources.

QoS:

-
The "data radio bearer" (DRB) defines the Over-The-Air packet treatments in the RAN.
-
A DRB serves a set of packets requiring the same packet forwarding treatment, e.g. reliability, target delay, etc.
-
A separate DRB is defined for each different packet forwarding treatment required.
Intra-NR mobility:

-
1 NR eNB corresponds to 1 or many TRPs.
-
Two levels of network controlled mobility:
1.
RRC driven at 'cell' level;

2.
Zero/Minimum RRC  involvement (e.g. at MAC /PHY).
-
FFS what is the definition of a cell.
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