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1. Introduction
In the recent WG meetings, a tremendous amount of tdocs has been submitted to RAN2/3 (e.g. beyond 1000 in RAN2 and 600 in RAN3). Since the trend of tdoc explosion is observed across the whole agenda items, it is utterly cumbersome to find out the essential items for EN-DC (Option 3). This paper hence attempts to highlight the essential items to be prioritised for the completion of EN-DC in the next quarter.
2. Discussion
2.1. Prioritised items in RAN2
Although RAN2 has already ruled out some topics from Rel-15 (e.g. split SRB3, TCP optimisation, enhanced ECN etc.), it is imperative that RAN2 focus on completing the stage-2/3 work on EN-DC in the next quarter. Based on the agenda item for the last WG meeting (RAN2 #99), the following items are essential for EN-DC to be prioritised in the next quarter:
Stage-2/3 general:
-
DRB/SRB without packet duplication;

-
Stage-3 aspects on bearer type harmonisation (Stage-2 aspects have completed);
-
Bearer type change and L2 handling at mobility;

-
MN/SN measurement coordination (based on the RAN4 feedback);

-
Stage-3 implementation of inter-node RRC messages based on the outcome of MN/SN procedures;
-
The highest priority is set to the scenario where the UE is configured with SRB0/1/2 on MCG without split.
-
Remaining issues on SCG failure;

-
Integrity check failure is focused on SRB.

-
NR UE capability structure;

-
The concept of defining a peak data rate and associated parameters (e.g. soft/L2 buffer);

-
UE capability coordination between LTE and NR;

-
Basic handover procedure for SCG change;

-
RLM and RLF in relation to multi-beam operations;

-
LTE inter-RAT measurements required for EN-DC;

Stage-3 MAC:
-
MAC architecture (MAC modelling of PDCCH monitoring/TTI length);

-
At least, modelling for a single numerology within NR should be specified. Multiple numerologies need to be addressed if supported by RAN1.

-
MAC PDU format;
-
Random Access;

-
Differentiation of RA parameters if it is applicable on SCG. Otherwise, put on hold until December;

-
RA in presence of multiple beams;
-
Work on multiple Msg.1 transmissions hinges on the outcome of RAN1 feature prioritisation [2].

-
RA procedures;
-
Details specific to on-demand SI are put on hold until December.

-
Scheduling Request;

-
Multiple SR configurations and the grouping LCHs into SR are continued to work on if multiple numerologies within NR are supported by RAN1.

-
Buffer Status Report (BSR format);

-
Logical Channel Prioritisation;

-
At least, modelling for a single numerology within NR should be specified. Multiple numerologies need to be addressed if supported by RAN1.

-
HARQ operation (based on the outcome of RAN1 discussion);

-
DRX;

-
At least for single DRX configuration with a single numerology. Multiple numerologies need to be addressed if supported by RAN1.
-
PHR (for EN-DC);
Stage-3 RLC:

-
RLC header format;

-
All transmission modes (AM/UM/TM);

Stage-3 PDCP:

-
PDCP Data and Control PDU format;

-
PDCP receiver operation including out-of-order delivery;

-
UL data split;

-
Security handling;

-
Support of integrity protection is focused on SRB.

Stage-3 RRC:

-
RRC methodology;

-
RRC connection reconfiguration for EN-DC;

-
MIB contents and UE behaviour on acquisition;

Stage-3 UE capability:

-
Defining UE capabilities required for EN-DC.
It should be noted that forward compatibility should be taken into account to introduce the deprioritised features after December 2017.
2.2. Prioritised items in RAN3

RAN3 still has some Stage 2 level open issues for EN-DC, and still has a lot of work to complete Stage 3 specifications (X2 and F1) for EN-DC. In the October and November meetings, it will help to allocate more time to the essential EN-DC topics to ensure Stage 3 specification completion for EN-DC.
The RAN3 prioritised items for EN-DC are analysed in Table 2.2-1 based on the agenda item for the last WG meeting. From this table, the following items are observed as essential:
-
E-UTRA-NR DC via EPC where the E-UTRA is the master (Agenda Item 10.8.1);
-
Control of EN-DC SRB options (Agenda Item 10.8.1.5), i.e. SRB3 and split SRB, is not essential, as EN-DC can work w/o these SRB options.

-
User plane aspects for DC (Agenda Item 10.8.3), which also covers User plane aspects for Higher layer functional split (as RAN3 is considering to apply the same solutions for X2 and F1);
-
PDCP duplication (Agenda Item 10.8.3.3) is not essential, as this is for Ultra Reliability.

-
High layer functional split (Agenda Item 10.10);
-
Except for Paging (Agenda Item 10.10.1.7) which does not apply for EN-DC.

-
RRC Message Transfer (Agenda Item 10.10.2.4) is not essential, as EN-DC can work w/o SRB3 and split SRB.

-
Stage-2/3 specification update (Agenda Item 10.11/10.12).
-
Except for the application and U-plane protocols specific to SA (NG-C, Xn-C/U) .

Table 2.2-1:
Prioritised items in RAN3 (based on the agenda item for RAN3 #97)
	10.  NR Radio Access Technology (RAN1-led) WI

	10.1. QoS

	10.1.1. Content QoS Flow Level Parameters

	10.1.2. Default QoS

	10.1.3. Reflective QoS

	10.1.4. NG/Xn/F1 UP Encapsulation Header

	10.1.5. Others

	10.2. Realization of Network Slicing

	SIGNALING, MOBILITY ISSUES

	ALLOWED/UNAVAILABLE SLICES

	10.3. Support of Self-Organising Network (SON) functions

	10.3.1. TNL Address Discovery for Option 3

	10.3.2. TNL Address Discovery for NG-RAN

	10.3.3. X2/NG/Xn Setup

	10.4. Support for PWS

	10.5. Radio Access Network connected to 5G-CN

	10.5.1. Multiple SCTP Associations and Related Mechanisms

	10.5.2. RRC_ACTIVE Mode Mobility (Handover)

	10.5.3. NG-RAN Node Identification on NG and Xn

	10.5.4. Roaming and Access Restrictions for Intra-System Mobility

	10.5.5. Data Forwarding Aspects for Intra-System Mobility

	10.5.6. Others

	10.6. Intra NG-RAN mobility in RRC_INACTIVE (mode)

	10.6.1. NG-RAN Area Concepts for RRC_INACTIVE Mode

	10.6.2. Assistance Information for RAN Paging and RRC_INACTIVE Handling

	10.6.3. NG-RAN Paging

	10.6.4. UE Context Transfer

	10.6.5. Others

	10.7. NR parts of inter-RAT mobility between NR and E-UTRA

	10.7.1. Roaming and Access Restrictions for Inter-System Mobility

	10.7.2. Basic Inter-System Handover Aspects

	10.7.3. Data Forwarding Aspects for Inter-System Mobility

	10.7.4. Others

	10.8. Dual Connectivity Options

	10.8.1. E-UTRA-NR DC via EPC where the E-UTRA is the master

Option 3/3a/3x

	10.8.1.1. BL CRs (Stage 2 and Stage 3)

	10.8.1.2. General

	10.8.1.3. Stage 2 Issues

	10.8.1.4. Control of Various EN-DC DRB Options

	10.8.1.5. Control of EN-DC SRB Options     (includes split SRB and SRB3)

	10.8.1.6. Change between EN-DC DRB Options (Bearer Type Change)

	10.8.1.7. Data Forwarding

	10.8.1.8. UE AMBR

	10.8.1.9. Others

	10.8.2. E-UTRA-NR DC via 5G-CN where the E-UTRA is the master

Option 7/7a/7x

	10.8.2.1. General

	10.8.2.2. Stage 2

	10.8.2.3. Control of Various EN-DC DRB Options

	10.8.2.4. Control of EN-DC SRB Options

	10.8.2.5. Change between EN-DC DRB Options (Bearer Type Change)

	10.8.2.6. Data Forwarding

	10.8.2.7. UE AMBR

	10.8.2.8. Others

	10.8.3. User Plane Aspects for DC

	10.8.3.1. General     (includes flow control enhancements)

	10.8.3.2. Fast Retransmission

	10.8.3.3. PDCP Duplication

	10.8.3.4. Others

	10.8.4. NR-E-UTRA DC via 5G-CN where the NR is the master

Option 4/4A in TR 38.801 section 10.1.3

Work on Option 4/4A will start after the work on Option 2, 3 and 7 families is completed

	10.8.5. Others

	10.9. Void

	10.10. High layer functional split

Identify F1 interface features (if any) which are essential for Opt. 3 family, to be prioritized until Dec. 2017, see endorsed WF (RP-171502)

	10.10.1. CU-DU interface principle and definition

	10.10.1.1 Scenarios, Architecture, Cardinality

	10.10.1.2 CU/DU Node IDs

	10.10.1.3 Aspects of Using F1 in E-UTRAN (Opt. 3) and in NG-RAN

	10.10.1.4 System Information

	10.10.1.5 UE Initial Access, State Transitions

	10.10.1.6 Mobility Aspects

	MOBILITY

	EN-DC ASPECTS

	CENTRALIZED RETRANSMISSION

	10.10.1.7 Paging

	10.10.1.8 Cell Setup

	10.10.1.9 Others

	10.10.2. Function Definition

	10.10.2.1 F1 Setup

	10.10.2.2 UE Context Management

Definition of UE context in CU/DU scope…

	CONTEXT SETUP

	CONTEXT MODIFICATION

	10.10.2.3 Bearer Management

	10.10.2.4 RRC Message Transfer

	10.10.2.5 Others

	10.10.3. Other RRC Aspects

	10.10.4. OAM Aspects

	10.10.5. Others

	10.11. Stage 2 Updates

	10.11.1. TS 38.300

	10.11.2. TS 37.340

	10.11.3. TS 38.401 Architecture description

	10.11.4. TS 38.410/420/470 NG/Xn/F1 General aspects and principles

	10.11.5. Others

	10.12. Stage 3 Updates

	10.12.1. TS 38.411/421/471 NG/Xn/F1 Layer 1

	10.12.2. TS 38.412/422/472 NG/Xn/F1 Signaling transport

	10.12.3. Application Protocol

	10.12.3.1. TS 38.413 NG Application Protocol (NGAP)

	10.12.3.2. TS 38.423 Xn Application Protocol (XnAP)

	10.12.3.3. F1 Application Protocol (F1AP)

	10.12.4. TS 38.414/424/474 NG/Xn/F1 Data transport

	10.12.5. User Plane protocol

	10.12.5.1. TS 38.425 Xn User Plane protocol

	10.12.5.2. TS 38.475 F1 User Plane protocol

	10.13. Positioning Support

	10.13.1. Transport of Positioning Messages Between 5G-CN and NG-RAN Hosting E-UTRA

	10.13.2. Transport of Positioning Messages Between 5G-CN and NG-RAN Hosting NR

	10.13.3. NR CID and Cell Portions

	10.14. Others


NOTE:
Green: Required for EN-DC, Yellow: Can be applied for EN-DC but not essential, Grey: Not required for EN-DC
3. Summary and proposal
This paper highlighted the essential items in RAN2/3 to be prioritised for the completion of EN-DC in the next quarter. In conclusion, the following is proposed:
Proposal:
TSG-RAN provides the guidance for RAN2/3 in the next quarter to focus on the essential issues for EN-DC highlighted in this paper.
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