3GPP TR 38.804 V0.2.1 (2016-08)
Technical Report

3rd Generation Partnership Project;

Technical Specification Group Radio Access Network;

Study on New Radio Access Technology;

Radio Interface Protocol Aspects
(Release 14)
[image: image1.jpg]



[image: image2.png]=

A GLOBAL INITIATIVE




The present document has been developed within the 3rd Generation Partnership Project (3GPP TM) and may be further elaborated for the purposes of 3GPP.
The present document has not been subject to any approval process by the 3GPP Organizational Partners and shall not be implemented.
This Report is provided for future development work within 3GPP only. The Organizational Partners accept no liability for any use of this Specification.
Specifications and Reports for implementation of the 3GPP TM system should be obtained via the 3GPP Organizational Partners' Publications Offices.

Keywords

<keyword[, keyword]>

3GPP

Postal address

3GPP support office address

650 Route des Lucioles - Sophia Antipolis

Valbonne - FRANCE

Tel.: +33 4 92 94 42 00 Fax: +33 4 93 65 47 16

Internet

http://www.3gpp.org

Copyright Notification

No part may be reproduced except as authorized by written permission.
The copyright and the foregoing restriction extend to reproduction in all media.

© 2016, 3GPP Organizational Partners (ARIB, ATIS, CCSA, ETSI, TSDSI, TTA, TTC).

All rights reserved.

UMTS™ is a Trade Mark of ETSI registered for the benefit of its members

3GPP™ is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners
LTE™ is a Trade Mark of ETSI registered for the benefit of its Members and of the 3GPP Organizational Partners

GSM® and the GSM logo are registered and owned by the GSM Association

Contents

5Foreword

Introduction
5
1
Scope
6
2
References
6
3
Definitions and abbreviations
6
3.1
Definitions
6
3.2
Abbreviations
6
4
Deployment scenarios and guidelines
7
4.1
Deployment scenarios
7
4.1.1
Cell layout
7
4.1.2
CN-RAN connection
7
4.1.2.1
NR gNB as a master node
7
4.1.2.2
LTE eNB as a master node
8
4.1.2.3
eLTE eNB as a master node
8
4.1.2.4
Inter-RAT mobility
9
4.1.3
WLAN integration
9
4.2
Guidelines
10
5
Overall system architecture
11
5.1
Functional split
11
5.2
Radio interface protocol architecture
11
5.2.1
User plane
11
5.2.1.1
User plane protocol stack for NR
11
5.2.1.2
Bearer types for Dual Connectivity between LTE and NR
11
5.2.2
Control plane
13
5.2.2.1
Control plane protocol stack for NR
13
5.2.2.2
Control plane architecture for Dual Connectivity between LTE and NR
13
5.3
Physical Layer
13
5.4
Layer 2
13
5.4.1
MAC Sublayer
13
5.4.2
RLC Sublayer
13
5.4.3
PDCP Sublayer
13
5.5
RRC
13
5.5.1
Functions
13
5.5.2
UE states and state transitions
13
5.5.3
System information handling
13
5.5.4
Measurements
14
5.6
NAS
14
5.7
Identities used over the radio interface
14
6
ARQ and HARQ
14
7
Scheduling
14
8
QoS control
14
8.1
QoS architecture in NR and NextGen Core
14
8.2
Dual Connectivity between LTE and NR via EPC
14
9
Initial access
14
9.1
Cell selection
15
9.2
Random Access Procedure
15
10
Mobility
15
10.1
Intra NR
15
10.2
Inter RAT
15
10.3
Dual Connectivity between LTE and NR
15
11
Security
15
12
UE power saving
15
13
Unlicensed band operation
15
14
High frequency operation
16
15
Network Energy efficiency
16
16
Specification methodology
16
17
Performance evaluation
16
Annex A: Agreements
16
A.1
General aspects
16
A.2
User plane aspects
17
A.3
Control plane aspects
17
A.4
RRC
17
A.5
QoS
19
A.6
Intra-NR mobility
19
A.7
Specification methodology
20
Annex B: Change history
21











































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".
[5]
3GPP TR 36.842, "Study on Small Cell enhancements for E-UTRA and E-UTRAN; Higher layer aspects".
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.
gNB:
NR node
NextGen Core: Core Network for Next Generation System [4].
NG:
The interface between a gNB and a NextGen Core.
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].

MCG
Master Cell Group
NG-U
NG for the user plane
NR
New Radio
SCG
Secondary Cell Group
URLLC
Ultra-Reliable and Low Latency Communications
WT
WLAN Termination
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
The deployment scenarios concerning NR are described in this sub-clause. In addition, the other scenarios under the scope of the NR study [1] such as wireless relay and D2D are also taken into account although not explicitly described in this technical report.
4.1.1
Cell layout

In terms of cell layout served by NR, the following scenarios are assumed:
-
Homogeneous deployment where all of cells provide the similar coverage, e.g. macro or small cell only;

-
Heterogeneous deployment where cells of different size are overlapped, e.g. macro and small cells.
Figure 4.1.1-1 shows deployment scenarios in terms of cell layout and Node B location where both NR and LTE coverage exists in the geographical area. The left side of Figure 4.1.1-1 shows a scenario where both LTE and NR cells are overlaid and co-located providing the similar coverage. Both LTE and NR cells are macro or small cells. The right side of Figure 4.1.1-1 shows another scenario where LTE and NR cells are overlaid, and co-located or not co-located, providing different coverage. In this figure, LTE serves macro cells and NR serves small cells. The opposite scenario is also considered. A co-located cell refers to a small cell together with a macro cell for which their eNB is installed at the same location. A non-co-located cell refers to a small cell together with a macro cell for which their eNB is installed at the different location.
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Figure 4.1.1-1:
Cell layout where NR and LTE coverage coexists
4.1.2
CN-RAN connection

The deployment scenarios in terms of CN-RAN connection are classified into the following cases:
-
NR gNB is a master node.
-
LTE eNB is a master node.

-
eLTE eNB is a master node.

-
Inter-RAT handover between NR gNB and (e)LTE eNB.
4.1.2.1
NR gNB as a master node
Figure 4.1.2.1-1 illustrates the following scenarios where NR gNB acts as a master node:
1)
NR gNB connected to NextGen Core;
2)
Data transport through NR gNB and/or eLTE eNB via NextGen Core;
3)
Data transport through NR gNB(s) via NextGen Core.
For scenario 2) and 3), there exists one C-plane connection between CN and RAN. U-plane data is routed to RAN directly through CN (green line in Figure 4.1.2.1-1). Alternatively, U-plane data flow in the same bearer is split at RAN (red line in Figure 4.1.2.1-1).
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Figure 4.1.2.1-1:
CN-RAN deployment scenarios where NR gNB is a master node
4.1.2.2
LTE eNB as a master node

Figure 4.1.2.2-1 illustrates the following scenarios where LTE eNB acts as a master node:
1)
Data transport through LTE eNB and/or NR gNB via EPC.
For this scenario, there exists one C-plane connection between CN and RAN. U-plane data is routed to RAN directly through CN on a bearer basis (green line in Figure 4.1.2.2-1). Alternatively, U-plane data flow in the same bearer is split at RAN (red line in Figure 4.1.2.2-1).
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Figure 4.1.2.2-1:
CN-RAN deployment scenarios where LTE eNB is a master node
4.1.2.3
eLTE eNB as a master node

Figure 4.1.2.3-1 illustrates the following scenarios where eLTE eNB acts as a master node:
1)
eLTE eNB connected to NextGen Core;
2)
Data transport through eLTE eNB and/or NR gNB via NextGen Core.
For scenario 2), there exists one C-plane connection between CN and RAN. U-plane data is routed to RAN directly through CN (green line in Figure 4.1.2.3-1). Alternatively, U-plane data flow in the same bearer is split at RAN (red line in Figure 4.1.2.3-1).
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Figure 4.1.2.3-1:
CN-RAN deployment scenarios where eLTE eNB is a master node
4.1.2.4
Inter-RAT mobility

Figure 4.1.2.4-1 illustrates the following scenarios assumed for the study of inter-RAT mobility:
1)
LTE eNB is connected to EPC and NR gNB is connected to NextGen Core.

2)
eLTE eNB and NR gNB are connected to NextGen Core.

[image: image8.emf]LTE eNB

1) LTE eNB is connected to EPC and NR 

gNB is connected to NextGen Core;

EPC

eLTE eNB

2)eLTE eNB and NR gNB are 

connectedto NextGen Core

NextGen Core

NR gNB

NR gNB

NextGen Core

FFS


Figure 4.1.2.4-1:
CN-RAN connection for inter-RAT mobility between NR gNB and (e)LTE eNB
4.1.3
WLAN integration
Figure 4.1.3-1 illustrates the following deployment scenarios in terms of CN-RAN connection assumed for WLAN integration with NR:
1)
WLAN interworking with NR via NextGen Core;
2)
WLAN aggregation with NR via NextGen Core.
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Figure 4.1.3-1:
CN-RAN connection for WLAN integration with NR
4.2
Guidelines

For both control plane and user plane protocols:
-
NR Radio protocols and procedures should be designed to have as much commonality as possible between tight interworking with LTE and standalone operations.
-
Most essential functions (e.g., initial system access) should be future proof and designed to be common to various different use cases and services.
-
LTE layer 2 and RRC functions are taken as a baseline for NR.
In terms of intra-NR mobility:
-
Two types of UE states are taken as a baseline; one is network controlled mobility and the other is UE based mobility.
-
For typical inter-gNB network controlled mobility, the information provided in measurement configuration required for the UE to perform measurements should be minimised (e.g., avoid the need to provide detailed cell/beam level information). More detailed information may be provided to address some cases.
-
UE context transfer should be minimised as a consequence of UE based mobility.
In terms of URLLC:

-
Study will not focus on high availability as in node, hardware/software, transport link availability, and instead the focus should be on coverage, mobility, radio link features etc. related to providing low latency and/or high reliability.
In terms of system information delivery:
-
System information distribution should target a single technical framework, ensuring future proofness and smooth introduction of new services and features.
-
System information distribution should consider performance aspects like accessibility and state transition latency.

-
System information distribution should enable a high level of configurability enabling optimization of KPIs such as energy savings and accessibility.

-
System information distribution should include fast and efficient mechanisms for handling of system information change.

-
System information distribution should explore and leverage the fact that parts of the system information may be the same across a large area, such as the parts associated to system access (e.g. RACH configuration during state transitions).

-
System information distribution in NR should be designed such that UEs supporting less than the carrier bandwidth can determine at least the minimum system information.

-
System information broadcast should allow configurations that enable network energy efficiency (e.g. by long DTX duration).
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 (DC) for LTE [3]. In DC between LTE and NR, both (e)LTE eNB and NR gNB can act as a master node as described in sub-clause 4.1.2.1, 4.1.2.2 and 4.1.2.3.
For NR, a technology of aggregating NR carriers is studied. Both lower layer aggregation like Carrier Aggregation (CA) for LTE (see [3]) and upper layer aggregation like DC are investigated. From layer 2/3 point of view, aggregation of carriers with different numerologies is supported in NR. Modelling aspects such as whether it is a single or multiple MAC entity is FFS.
In this sub-clause, the radio interface protocol architecture of NR is described for the user plane and the control plane encompassing DC between LTE and NR, and lower/higher layer aggregation of NR carriers.
5.2.1
User plane
5.2.1.1
User plane protocol stack for NR
Editor’s note: intended to capture the overall description of U-plane protocol stack for standalone NR, which is something like sub-clause 4.3.1 in TS 36.300. 
5.2.1.2
Bearer types for Dual Connectivity between LTE and NR
The following three types of bearer are studied for Dual Connectivity between LTE and NR:

-
Split bearer via MCG;

-
SCG bearer;

-
Split bearer via SCG.
The layer 2 protocol stack and data flow for a split bearer via MCG is illustrated in Figure 5.2.1.2-1. The split bearer via MCG is expected to provide the similar gain and require the backhaul condition to the split bearer for LTE Dual Connectivity as captured in TR 36.842 [5].
For a split bearer via MCG, the master node may become the limiting factor to the achievable bit rate, resulting in under-utilization of the SCG-link.
Editor’s note: LTE-NR DC specific aspects are to be captured here if any. Layer 2 sublayers for NR are shown as an example and necessity of the individual sublayers is still to be concluded.
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Figure 5.2.1.2-1:
Split bearer via MCG
The layer 2 protocol stack and data flow for an SCG bearer is illustrated in Figure 5.2.1.2-2. The SCG bearer is expected to provide the similar gain to the SCG bearer for LTE Dual Connectivity as captured in TR 36.842 [5].
A bearer directly routed over NR does not imply larger buffering requirement than one directly routed over LTE, provided that NR has a rate-delay product comparable to LTE.
Editor’s note: LTE-NR DC specific aspects are to be captured here if any. Layer 2 sublayers for NR are shown as an example and necessity of the individual sublayers is still to be concluded.
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Figure 5.2.1.2-2:
SCG bearer
The layer 2 protocol stack and data flow for a split bearer via SCG is illustrated in Figure 5.2.1.2-3. In this bearer type, C-plane connection is served by a master node (MeNB or MgNB) likewise split bearer via MCG while U-plane data for the same bearer is delivered by leveraging radio resources across a master node and a secondary node via SCG. User throughput enhancements, mobility robustness and the similar level of backhaul requirement can be expected likewise the split bearer via MCG. In addition, this bearer type is expected to offload the PDCP processing for U-plane data to a secondary node. On the other hand, secondary node mobility is visible to CN and the throughput gain by utilising LTE radio resources on top of NR radio resources may or may not be considerable depending on the relative bit rate of NR.
On a bearer split at NR gNB between LTE and NR radios, the buffering requirement from packet reordering combines factors maximized over both the radios, i.e. is proportional to the product of (the higher) NR bit rate and (the longer) LTE delay.
Editor’s note: LTE-NR DC specific aspects are to be captured here if any. Layer 2 sublayers for NR are shown as an example and necessity of the individual sublayers is still to be concluded.
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Figure 5.2.1.2-3:
Split bearer via SCG
5.2.2
Control plane
5.2.2.1
Control plane protocol stack for NR
Editor’s note: intended to capture the overall description of C-plane protocol stack for standalone NR.
5.2.2.2
Control plane architecture for Dual Connectivity between LTE and NR
Editor’s note:
intended to capture the agreements on C-plane aspects for LTE-NR DC.
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. Order/placement/grouping of functions in U-plane protocol layers are described in this sub-clause, which is something like section 6 in TS 36.300.
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

Editor’s note: The outcome of study on “RAN controlled state” and its characteristics is to be captured here.
5.5.3
System information handling

Editor’s note: The outcome of study on SI provisioning mechanisms, e.g. on-demand SI provisioning is to be captured here.
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
Editor’s note: intended to capture ARQ and HARQ operation from L2 viewpoints.
7
Scheduling
Editor’s note: intended to describe an overview of basic scheduler operation.

8
QoS control
8.1
QoS architecture in NR and NextGen Core
Editor’s note:
 intended to capture overall architecture in NR and NextGen Core something like sub-clause 13.1 in TS 36.300.
8.2
Dual Connectivity between LTE and NR via EPC
Editor’s note: intended to capture QoS handling on SCG bearer in NR via EPC.
9
Initial access
Editor’s note: intended to capture both tight interworking and standalone aspects.
9.1
Cell selection
Editor’s note: intended to capture cell selection mechanism for NR.
9.2
Random Access Procedure

Editor’s note: intended to capture RA procedure for NR.
10
Mobility
Editor’s note: intended to capture both tight interworking and standalone aspects.
10.1
Intra NR
Editor’s note: intended to capture the agreements on intra-NR mobility in all possible UE states.
10.2
Inter RAT
Editor’s note: intended to capture the agreements on inter-RAT mobility with LTE in all possible UE states.
10.3
Dual Connectivity between LTE and NR
Editor’s note: intended to capture the agreements on secondary node mobility in DC.
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.
A.1
General aspects



Overall architecture for LTE-NR tight interworking (not expected to capture in the body part):



-
The CA based LTE-NR aggregation will not be studied as part of the study item.
-
SCG bearer for LTE-NR interworking with EPC as CN will be studied. Final decision on support of SCG bearer will be made after more details of the impact of Next Gen Core to PDCP have been studied.
-
RAN2 understands that the C plane latency requirement from the RAN requirements TR does not have to be met for the LTE-NR interworking case.
-
FFS what are the U plane latency requirements for LTE-NR interworking case.
Overall aspects for NR-WLAN interworking:

-
LWA and LWIP and RCLWI are baseline for NR-WLAN interworking.
A.2
User plane aspects

U-plane aspects (to be captured in sub-clause 5.2.1.1, 5.4 and 6):
-
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).
-
From MAC perspective, it is preferable for NR to support only asynchronous HARQ in UL and DL.
A.3
Control plane aspects


For LTE-NR aggregation (to be captured in sub-clause 5.2.2.2):
-
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).
-
Some coordination is required between LTE (respectively NR) master node and NR (respectively LTE) secondary node.
-
FFS whether UE capabilities are involved in the coordination.
-
LTE (respectively NR) master node should not need to modify or add to the NR (respectively LTE) configuration of the UE.
-
FFS Whether LTE (respectively NR) master node should not be required to understand NR (respectively) configuration of the UE.
-
FFS Whether NR RRC messages generated by NR node are final RRC messages.
-
From a RAN2 perspective, we aim to have an independent capability information for NR and LTE (meaning that node of one RAT does not need to look at the capabilities of the other RAT). Does not preclude that capabilities of one RAT might contain some information related to the other RAT (e.g. at least measurement capabilities).
-
RAN2 should study further how to coordinate capabilities between the UE, LTE eNB and NR gNB.
A.4
RRC 


With regards to RRC states related considerations (to be captured in sub-clause 5.5.2):
-
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.

-
RRC states with significantly overlapping characteristics should be avoided.
-
At least one RRC state for low activity should meet the NR control plane latency requirement and must be capable of achieving comparable power efficiency to that of LTE’s IDLE state.
-
One UE has only one NR RRC state at one time.
-
The connection (both CP and UP) between RAN and Core should be maintained in the “new state”.
-
FFS whether the “new state” can be transparent to Core.
-
For the UE in the “new state”, a RAN initiated notification procedure should be used to reach UE. And the notification related parameters should be configured by RAN itself.
-
FFS how the notification will be transmitted (e.g. via a beam, broadcast, etc.).

-
For the UE in the “new state”, RAN should be aware whenever the UE moves from one “RAN-based notification area” to another.
-
FFS how CN location updates and RAN updates interact, if needed.
-
Agree that, in the 'new state' there will be a mechanism where the UE first transits to the full connected state where data transmission can occur.
-
RAN2 will study the possibility for the UE to perform data transmission without state transition from the 'new state' to be fully connected.
With regards to system information provisioning (to be captured in sub-clause 5.5.3):

-
Other mechanisms than periodic broadcast of system information should be studied during study item.
-
Agree on the terminology of Minimum SI (at least for purpose of the SI discussions).
-
Minimum SI needs to be broadcasted periodically.
-
Contents and format of minimum SI are FFS. Content will at least include information to support cell selection, for acquiring other SI, for accessing the cell.
-
FFS Whether all "cells"/TRPs periodically broadcast the minimum SI.
-
Agree on the terminology of Other SI where other SI comprises everything not broadcasted in minimum SI.
-
FFS Whether ETWS/CMAS like information would be considered as Other SI or Minimum SI.
-
Both network triggered and UE initiated mechanisms for Other SI delivery shall be further studied.
-
It is network decision whether other SI is broadcasted or delivered through UE-specific signalling.
A.5
QoS

With regards to QoS (to be captured in sub-clause 8.1):

-
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.
-
For DL for a non-GBR flow, the eNB sees an indication over NG-u and based on the indication the eNB maps the packet to a DRB of an appropriate QoS.
-
RAN2 understanding of SA2 agreements is that eNB has a QoS profile associated with the indication.
-
FFS whether there is a requirement for every different QoS indication to be mapped to a different radio bearer.
-
Functionality is required to differentiate flows from different PDN-connections over the radio interface (e.g. by using separate DRBs or by an explicit indication in a header).

-
For DL, the eNB establishes DRBs for the UE taking the QoS profiles in to account.
-
FFS how the DRB is established in the first packet is an UL packet.
-
FFS whether there is a requirement for GBR flows and non GBR flows to be mapped to different DRBs.
A.6
Intra-NR mobility

These agreements are to be captured in sub-clause 10.1.
With regards to RRC based 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.
-
RAN2 preferences are:

1)
In connected active we are able to use non-UE specific RS for measurements (UE may not need to be aware whether the RS is UE-specific or non-UE specific).

2)
The non-UE specific RS can be found by the UE without much configuration.

3)
The non-UE specific RS encodes an identity.

-
The followings are FFS.

1)
Is RS in connected the same as "xSS"?

2)
What does the non-UE specific RS identify? e.g. Cell, beam, TRP, zone, or something else?

3)
Does the UE have to be able to somehow identify a grouping from this identity?
-
These agreements are not intended to preclude uplink based mobility. Final decision whether to introduce non-UE specific RS design is RAN1 responsibility.
-
RAN2 will study mobility in connected active state based on UL signals. Study should at least consider power consumption, network internal signalling aspects, scalability, mobility performance, etc.
With regards to idle mobility:
-
In the 5G system, the UE camps on the best cell. FFS how the UE determines the best cell.
With regards to mobility without RRC involvement:
-
Discussion of this topic will be treated with lower priority until RAN1 have concluded whether the beam mobility will have visibility to L2/3.
A.7
Specification methodology
With regards to the RRC specification:

-
Separate RRC specification for NR should be introduced and maintained even for the case of LTE + NR interworking.
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