3GPP TSG-RAN WG2 NR Ad Hoc                                                                 



          R2-1700454
Spokane, USA, 17th – 19th January 2017
Agenda item:
3.2.1.1
Source:
CMCC
Title:
Discussion on SCG split bearer in LTE-NR DC
Document for:
Discussion
1 Introduction
In TR 38.804 [1], three types of bearer are defined for dual-connectivity between LTE and NR, Split bearer via MCG (MCG split bearer), SCG bearer, and Split bearer via SCG (SCG split bearer). And up to the last meeting, RAN2 had extensive analysis on these bearer types, but whether to support SCG split bearer has not been decided [2][3][4].
In this contribution, different bearer types in LTE-NR DC are discussed in terms of deployment scenarios and complexity with respect to the network upgrading. According to the analysis, we propose to support SCG split bearer in initial NR design.
2 Discussion
For LTE-NR DC, RAN2 agreed to allow either eNB (LTE) or gNB (NR) to be the MeNB. Given the existing nationwide coverage of LTE, it is reasonable to assume in this contribution that LTE eNB would be used as MeNB and gNB as SeNB especially considering that the higher frequency band may be used for NR and numbers of NR small cells are overlaid deployed within a LTE macro cell coverage, as Figure 1. Besides, in the future NR deployment, considering the new capabilities provided by NGC, it will be very common that all the nodes are connected to NGC, as Option 7A described in [5]. In this scenario, MCG Split bearer and SCG bearer has some limitations or disadvantages, which can be avoided by SCG split bearer.

[image: image1.emf]LTE (macro cell)

NR (small cell)


Figure 1 Deployment scenario of LTE-NR DC (eNB as MeNB and gNB as SeNB)
MCG split bearer

In case MCG split bearer is used for LTE-NR DC, the data is transferred from MeNB to SeNB via Xn interface, as Figure 2.
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Figure 2 MCG split bearer
Since the system bandwidth of NR is assumed to be wider than that of LTE, the amount of U-plane data processed by MeNB is probably much larger than that in legacy LTE DC case. Considering the higher frequency band, the number of NR small cell overlaid deployed within a LTE macro cell coverage is most likely to increase the requirements to upgrade legacy LTE network. As a consequence some limitations or significant transform of existing LTE network can be envisaged as the bellowing:
· Requirement on additional MeNB processing capacity: Since the PDCP processing of all MCG split bearers will be performed in the MeNB and the system bandwidth of NR is assumed to be wider than that of LTE, the PDCP processing capacity requirement by MeNB is much larger than that in legacy LTE-LTE DC case.  

· Increased buffering requirement: The data traffic may be sent via MCG-leg and SCG-leg by PDCP packets level with the flow control function at MeNB side. Reordering function is required at receiver side to deliver in-order packets to high layers. This implies that increased reordering buffer requirement at MeNB and UE. 
· Increased backhaul load and interface bandwidth: In the MCG split bearer, all the traffic for LTE and NR legs will be first sent to MeNB through backhaul (S1/NG interface), which may lead to increased interface bandwidth requirement at MeNB. After MeNB performs flow control, a majority of these traffics will be routed to SgNB again via backhaul which increases the load on the backhaul, especially for operators who deployed centralized backhaul node.

Without upgrading, MeNB may become the bottleneck when applying MCG split bearer.

Observation 1:  In case of LTE-NR DC, the use of MCG split bearer may require a significant network upgrading.
SCG bearer
For SCG bearer, user data is transferred via S1-u or NG1-U, as Figure 3.
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Figure 3 SCG bearer
In case of SCG bearer, CN node (e.g. SGW) is responsible for data splitting, which is not a dynamic way. Besides, since user data transmission is carried in NR link while NR link is probably unreliable on higher frequency band. When radio link failure occurs in NR link, data transmission might be interrupted, resulting in severe user data transmission latency and bad user experience.
Observation 2: SCG bearer may cause transmission interruption and bad user experience.
 SCG split bearer
For SCG split bearer, user plane is anchored at gNB (NR), as Figure 4.


[image: image4.emf]MeNB(LTE)

PDCP

LTE

RLC

LTE

MAC

LTE

SgNB(NR)

PDCP

NR

RLC

NR

MAC

NR

S1-U or NG-U

Xn

RLC

LTE


Figure 4 SCG split bearer
SCG split bearer adopts the advantages while avoids the issues of MCG split bearer and SCG split bearer, as follows:
1. Less upgrading effort for legacy LTE network

For SCG split bearer, U-plane is anchored at gNB (NR) and user data are transferred from gNB to eNB. Since the throughput of LTE is smaller than that of NR, user data flowing from NR to LTE is much less. Hence, the backhaul link just needs to cope with LTE bitrate and does not need to be upgraded significantly. Furthermore, user data is firstly processed by NR PDCP instead, LTE eNB does not need to increase its processing capability and only software upgrade for LTE eNB is needed when the network is deployed as Option 7A. That means in case of SCG split bearer, the upgrading for legacy LTE network can be avoid or much less effort.
2. Avoid user data transmission interruption

As analysed above, NR link is probably not reliable enough. When the NR link becomes unreliable, via e.g. reconfiguration of SCG split bearer, the data transmission of NR link could be switched to LTE link without path switch in core network, accordingly user data transmission interruption can be avoided. Signalling overheads can also be significantly reduced.
3. Dynamic flow control
SCG split bearer enables dynamic flow control between MeNB and SeNB, controlled by SeNB.
Furthermore, throughput gain can be expected via utilizing LTE radio resources on top of NR radio resources. 
Proposal 1: Compared with other two bearer types, SCG split bearer has its own advantages and use cases, and it is proposed that SCG split bearer should be supported and for further standard work in the initial stage.
3 Conclusions
In this paper, we analysed the necessity of the SCG split bearer for LTE-NR DC and make the following observations and proposals:
Observation 1:  In case of LTE-NR DC, the use of MCG split bearer may require a significant network upgrading.
Observation 2: SCG bearer may cause transmission interruption and bad user experience.
Proposal 1: Compared with MCG split bearer and SCG bearer, SCG split bearer has its own advantages and use cases, and it is proposed that SCG split bearer  should be supported and for further standard work in the initial stage.
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