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1. Introduction
At RAN#70, the initial plenary-level study for next generation Access Technologies (NextGen RAN or 5G new RAT saying below) was kicked off and the relevant technical findings in terms of deployment scenarios, use cases and requirements were captured in [1]. At RAN#71, the proceeding WG-level study for NextGen RAN was approved as captured in [2], which is targeting for a single technical framework addressing all usage scenarios, requirements and deployment scenarios.
Among all SID objectives, there is one bullet for studying that: “Tight Interworking between the new RAT and LTE…”, 
In one of our contributions [3], we have addressed the interworking scenario aspects, and in this contribution, we shall proceed considering radio aggregation relevant issues between NextGen RAN and eNB.
2. Discussion
The radio level aggregation between NextGen RAN and eNB should support both collocated and non-collocated deployments, so we shall discuss them separately as below:
2.1 Collocated case
Per experiences obtained from Rel-13 LWA, for collocated scenario, the NextGen RAN and eNB are implemented together physically or connected with idea backhaul, there is no standardized interface required between NextGen RAN (NR) and eNB. The radio aggregation architecture can naturally inherit from LTE dual connectivity or LWA, however from more transmission efficiency viewpoint; it is worth further debating whether CA alike architecture can also be used. As one representative deployment case shown in Figure 1 below, one NR node is collocated in (e)MeNB,  and it is operating below 6GHz, meanwhile  another NR node is collocated in (e)SeNB,  and it is operating above 6GHz; (e)MeNB and (e)SeNB are connected with X2 interface. With such configuration, a wide spectrum of carrier resources can be aggregated, meanwhile the NR nodes are transparent to EPC. The tentative exemplified UP protocol stacks (practical or not?) are shown in Figure 2 below.
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Figure 1: LTE/NR radio aggregation in co-located scenario

[image: image2.emf]HARQ HARQ

DL-SCH

on LTE CC

...

Segm.

ARQ etc

Multiplexing UE

1

Multiplexing UE

n

Unicast Scheduling / Priority Handling

Logical Channels

MAC

Radio Bearers

Security Security ...

RLC

PDCP

ROHC ROHC ...

Segm.

ARQ etc

...

Transport Channels

Segm.

ARQ etc

Security Security

...

ROHC ROHC

...

Segm.

ARQ etc

...

...

...

...

DL-SCH

on LTE CC

HARQ HARQ

DL-SCH

on NR CC

...

DL-SCH

on NR CC

LTE NR LTE NR


Figure 2: UP protocol architecture
One of the essential technical differences between DC and CA architecture is: where and how to split/transmit what kind of PDUs and whether single or multiple schedulers are involved, since LTE and NR have significant different data transmission capabilities, due to different working bandwidth, TTI length, HARQ RTT, and MCS etc. Therefore the trade-off for design complexity and throughput gains between DC and CA architecture need to be studied and evaluated.
In the legacy framework of CA, only one MAC entity is configured for all serving cells. If the CA framework is reused in the LTE/NR tight interworking, a unified MAC entity will be used for both LTE and NR, which will cause a significant complexity in the design of MAC protocols (e.g. some compatible issues have to be considered).  In order to save the complexity and decouple the LTE MAC protocol and NR MAC protocol, it is suggested that, even in case of ideal backhaul and collocated scenario, separate MAC entities will be used for LTE and NR respectively, and DC based framework should be considered as baseline in the LTE/NR tight interworking. More details can be referred to one of our contributions [4].
Proposal 1: For collocated scenario, the DC based architecture can be the baseline for radio aggregation between NextGen RAN and eNB.
2.2 Non-collocated case
As explained in [3], the so-called X2new interface is critical for tight interworking between NextGen NW and LTE in non-collocated scenario as shown in Figure 3 below. X2new-C/U is required to be specified like Xw in LWA.
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Figure 3: Example for non-collocated scenario
Proposal 2: X2new-C/U is required to be standardized in 3GPP.
Based on experiences before, for non-collocated scenario, DC based architecture should also be the natural baseline for radio aggregation between NextGen RAN and eNB, and CA architecture might lead to much more complexity. Hence we should also only consider the DC architecture for non-collocated scenario.
Proposal 3: For non-collocated scenario, the DC based architecture can be the baseline for radio aggregation between NextGen RAN and eNB.
For either LTE DC or LWA operation so far, maximum two radio connections are allowed; however, with advancing of UE capabilities and pursuing of higher throughput, we believe that more than two radio connections should get supported, and this does not only hold true for potential eDC or eLWA operations in future, but also for radio aggregation between NextGen RAN and eNB. One example is given in Figure 5 below, where UE can connect to LTE macro cell, LTE micro cell and NR small cell simultaneously, so that data flows can be properly mapped and offloaded more flexibly among three radio links.
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Figure 4: Multiple connection operation in 5G
Proposal 4: For both collocated and non-collocated scenarios, multiple connection (>2) operation should be supported with radio aggregation between NextGen RAN and eNB.
3. Conclusion
Here we kindly propose follows:
Proposal 1: For collocated scenario, the DC based architecture can be the baseline for radio aggregation between NextGen RAN and eNB.
Proposal 2: X2new-C/U is required to be standardized in 3GPP.

Proposal 3: For non-collocated scenario, the DC based architecture can be the baseline for radio aggregation between NextGen RAN and eNB.
Proposal 4: For both collocated and non-collocated scenarios, multiple connection (>2) operation should be supported with radio aggregation between NextGen RAN and eNB.
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