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1 Introduction

In [1] we briefly summarized DC option families 4 and 7 for NR as listed in [2], and we proposed a way forward to support them. In this paper we will discuss additional details.
2 Discussion
2.1 General Principles

In order to further set the stage for Stage 2 and Stage 3 specification, we believe it is important to set forward the following general principles, which are valid regardless of the options considered.
0. According to [4], for each UE the RAN establishes one or more Data Radio Bearers (DRBs) per session. The RAN maps packets belonging to different PDU sessions to different DRBs, so there is at least one default DRB established by the RAN for each PDU session indicated by the CN upon establishing the PDU session. This means that user data belonging to different PDU sessions cannot be mapped to the same DRB;
1. When DC is configured, NG-U resources for a PDU session terminate either in the Master Node or in the Secondary Node;

2. If NG-U resources for a PDU session terminate in the Master Node, some flows may be realized as MCG bearer option, while some others may be realized as (MCG) split bearer option;
If NG-U resources for a PDU session terminate in the Secondary Node, some flows may be realized as SCG bearer option, while some others may be realized as (SCG) split bearer option;

3. The Master Node decides which PDU sessions are realized as MCG bearer options and which are realized as SCG bearer options;
The Master Node also decides which MCG bearer options are applied for which QoS flows, and configures the respective mapping to DRBs;
The Secondary Node decides which SCG bearer options are applied for which QoS flows, and configures the respective mapping to DRBs;

4. The Master Node provides the Secondary Node:
a. For the (MCG) split bearer option, with

· PDU-session-related and QoS flow information for those QoS flows realized as (MCG) split bearer option;

· Information on how QoS flows are mapped onto the corresponding DRBs.

(Some QoS parameters – AMBR, GBR bit rate, etc. – the Master Node may change their values from those received from the NG-C)

b. For the SCG bearer and SCG split bearer options, with

· PDU-session-related and QoS information as received from the NG-C.

c. For the SCG split bearer option, with

· PDU-session-related and QoS flow information for those QoS flows that the Master Node is willing to realize as SCG split bearers;
· Information on which share of traffic the Master Node is willing to take (indicated e.g. as AMBR, GBR bit rate, etc. – the Master Node may change their values from those received from the NG-C).
5. After it has admitted the radio resources, the Secondary Node provides the Master Node:

a. For the SCG split bearer option, with

· Information about which QoS flows are realized as SCG split bearer option, and the respective mapping to DRBs.

Proposal 1: Capture principles 1-5 in normative text.
2.2 Stage 2
The radio protocol architecture and connectivity for Options 7/7a/7x [2] are shown below.
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Figure 2 CP and UP connectivity for Option 7/7a/7x.

In Option 7/7a, the role of the MeNB is taken by the eNB, and the role of the SeNB is taken by the gNB. This is shown in the radio protocol architectures below.
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Figure 4 Radio protocol architecture for Option 7/7a.

In Option 7x, in order to support SCG split bearers, UP is split at the gNB, as seen below.
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Figure 5 Radio protocol architecture for Option 7x.
It seems possible to describe these options in NR Stage 2 in terms of which node hosts PDCP (with some additional description specifically for Option 7x), starting from the descriptions in [2] and [4].
Proposal 2: Aim for a “unifying” description for Options 7/7a/7x in NR Stage 2.
2.3 Stage 3 – CP

The following Xn DC procedures are listed in [2]:

1. Secondary Node Addition

2. Secondary Node Modification (master node initiated)

3. Secondary Node Modification (secondary node initiated)

4. Secondary Node Release (master node initiated)

5. Secondary Node Release (secondary node initiated)

We propose to use the above set of procedures for all options, i.e. 7, 7a, and 7x. For option 7x, tunnel endpoint information needs to be added to all initiating and response messages of procedures 1 and 2 above.

Proposal 3: Introduce the above 5 procedures for Secondary Node Addition, Modification, and Release in Xn to support Options 7/7a/7x; XnAP shall be transparent to the specific option.
The above changes are provided in [5].
2.4 Stage 3 – UP

For the same reason discussed above for CP, the UP protocol description shall be written to support signaling DL USER DATA and DL DATA DELIVERY STATUS to either direction, in order to cover all cases.
Proposal 4: Support signaling DL USER DATA and DL DATA DELIVERY STATUS to either direction; Xn UP shall be transparent to the specific option.
The above changes are provided in [6].

Proposal 5: Discuss and agree the relevant TPs [5]

 REF _Ref478125913 \r \h 
[6].
3 Conclusions and Proposals
Taking as baseline the current LTE DC and the NR architecture options and the discussion in [1], we have presented the details to support NR DC in XxAP and XnAP. Our proposals are summarized below.
Proposal 1: Capture principles 1-5 in normative text.

Proposal 2: Aim for a “unifying” description for Options 7/7a/7x in NR Stage 2.
Proposal 3: Introduce the above 5 procedures for Secondary Node Addition, Modification, and Release in Xn to support Options 7/7a/7x; XnAP shall be transparent to the specific option.
Proposal 4: Support signaling DL USER DATA and DL DATA DELIVERY STATUS to either direction; Xn UP shall be transparent to the specific option.
Proposal 5: Discuss and agree the relevant TPs [5]

 REF _Ref478125913 \r \h 
[6].
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