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1 Introduction

RAN#71 in March 2016 approved a 5G SID [1]. An important initial aspect of this SID is for RAN2 to study/agree on the radio protocol architecture. We assume that there are two main deployments which 5G need to support: 

A) 5G-standalone deployment

· Operator deploys 5G RAT connected to 5G core for providing service. UE performs idle mode and connected mode operations in 5G RAT. There may or may not be 4G RAT overlapped with 5G coverage. In overlapping 4G coverage, UE experiences handover /cell re-selection between 5G RAT and 4G RAT.
B) Non-standalone deployment i.e. 4G+5G aggregation

· Deployment where 4G is providing at least the PCell (typically on lower carrier frequency), and in addition one or more 5G SCells can be configured (typically on higher carrier frequencies). 

In standalone operation it is expected that all bearers towards a particular UE are handled by 5G node so we will focus our discussion on the non-standalone deployment. In this contribution we take a more detailed look at what bearer types need to be handled in 4G+5G aggregation mode. 
2 Background
In previous releases 3GPP has specified inter-eNB carrier aggregation which is commonly referred as Dual Connectivity (DC) where UE is configured with radio resources from one or more carriers served by MeNB and SeNB respectively.  In Rel-13 the DC framework was further extended for LTE and WLAN aggregation at radio layer which is commonly referred as LWA. With the introduction of DC feature, 3GPP RRC specification defined three DRB types namely MCG DRB, SCG DRB and Split DRB. Subsequently, for the LWA feature 3GPP introduced the LWA DRB type in RRC specification. Another feature for legacy WLAN integration with LTE based on IPSec tunnel was specified in Rel-13 where the LWIP DRB type was specified in RRC specification. The IPsec tunnel per UE is established above PDCP layer between the UE and eNB via the WLAN. The EPS bearer of the UE transported via WLAN through the established IPSec tunnel between UE and eNB is called as LWIP DRB in RRC specification but there is no definition of LWIP DRB in TS 36.300. In the following we discuss if already specified DRB types are sufficient for 4G+5G aggregation or there is need for additional DRB type to be studied.
During the 5G study item if RAN2 decide to continue to use the DRB concept for 5G then the MCG DRB, SCG DRB and Split DRB types could be re-used for bearer reconfiguration in 4G+5G aggregation based on DC framework. However, if RAN2 decide not to use the DRB concept for 5G then the situation is similar to WLAN RAT which is transparent to the notion of DRB. In such scenario the LWA DRB type could be re-used for bearer reconfiguration in 4G+5G aggregation based on DC framework. If RAN2 decide to perform 4G+5G aggregation above PDCP layer then LWIP DRB type based on IPSec tunneling could be re-used. This means 4G+5G aggregation at radio layer is feasible using existing DRB types regardless of DRB concept in 5G RAT.
Observation 1: 4G+5G aggregation at radio layer is feasible for non-standalone operation using existing DRB types regardless of DRB concept in 5G RAT.

However, we think the EPS bearer concept is well established in 3GPP for end-to-end user plane data handling in RAN and CN. The QoS framework is applied on top of EPS bearer concept for enforcing end-to-end QoS in 3GPP network. We expect SA2 will continue to re-use the EPS bearer concept and QoS framework in 5G network architecture study, albeit, with enhancements to support various services having very diverse requirements. 
Observation 2: EPS bearer and hence DRB is well established concept in 3GPP and we see no reason to deviate from applying the concept for 5G RAT.

Based on the company contributions at the Pheonix 5G RAN workshop we expect the physical layer of 4G RAT and 5G RAT would be based on OFDMA but the numerology would be different. In such scenario for the aggregation of different RATs at radio layer, as expressed in companion contribution [2] we believe the DC framework serves as good platform for 4G+5G aggregation. Further, based on the views expressed in companion contribution [3], we expect the functionality of PDCP and RLC layers in 5G radio protocol architecture would be similar to 4G PDCP and RLC layers. Therefore considering the DC framework as baseline for 4G+5G aggregation is a natural choice and the DRB concept for user plane data transfer on the respective air-interfaces a logical consequence of Observation 2. Therefore some DRBs will be handled by 4G node and some other DRBs by 5G node or some DRBs by 4G node and some DRBs jointly by 4G and 5G node.
Proposal 1: 
As a baseline, RAN2 assumes to re-use the MCG DRB, SCG DRB and Split DRB type for 4G+5G aggregation.

3 Discussion

3.1 Switching between bearer types

In Rel-12 a DC capable UE is configured with MCG bearer and SCG bearer (1A architecture) or the UE is configured with MCG bearer and split bearer (3C architecture). UE is NOT configured with MCG, SCG and split bearer simultaneously (i.e. No direct switching between SCG and Split bearer and vice versa). We have this restriction because in RAN2 we did not find a real use case or deployment scenario for direct switching between SCG and Split bearer. In the context of 5G non-standalone deployment we do not see the need to change from the Rel-12 DC principles.
Observation 3: In 4G+5G aggregation no real reason is foreseen for the UE to support all 3 DRB types simultaneously. Hence there is no need for direct switching between SCG and Split bearer.

3.2 SCG Split bearer type

However, one could see a need for another split bearer type which is anchored in the SeNB. For this split bearer the PDCP entity is in SeNB and there are two RLC entities in MeNB and SeNB as shown in Figure below.
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Following is the motivation to have such SCG-Split bearer type:

1. If the 5G link becomes unreliable then a SCG bearer could be reconfigured as SCG-Split bearer.

2. Reconfiguration of SCG bearer to SCG-Split bearer ensures there is no data interruption because there is no path switch in the core network

3. Having the split bearer as today which we call as MCG-Split bearer to avoid the data interruption if 5G link fails comes at the cost of having to support very high data rate on X2. 
4. Defining a new SCG-Split bearer and having SCG (( SCG-Split reconfiguration is same from UP perspective like legacy MCG (( MCG-Split bearer reconfiguration what we have today.

Observation 4: The big benefit of SCG-Split bearer type would be it enables to get robustness (data can still go via the MCG link even if RLF is encountered on SCG link) without having the X2 towards MeNB to support very high 5G data rate. In today’s split bearer i.e MCG-Split bearer, if the SCG link wants to reach a high data rate, the X2 towards MeNB need to support very high 5G data rate. 

However, one could foresee a drawback of the SCG-Split bearer type which comes from the fact that the PDCP context would be in a small SeNB. Thus at every SeNB change this context will have to be moved from one SeNB to another SeNB resulting in frequent interruptions. However this drawback can be overcome, if the 5G node is something like a central RAN node controlling several transmission-reception points (TRPs) in the 5G coverage area. In such scenario the SCG PDCP context and SCG RLC remains in the central RAN node while the SCG MAC may need to be re-set in each TRP according to UE mobility. We therefore propose RAN2 to further study the benefits of having the SCG-Split bearer type.

Proposal 2:
RAN2 is requested to further study the need and benefits/drawbacks of the SCG-Split bearer type to be supported in 5G non-standalone deployments.

4 Conclusion
We conclude the contribution with the following observations and proposals to be agreed.
Observation 1: 4G+5G aggregation at radio layer is feasible for non-standalone operation using existing DRB types regardless of DRB concept in 5G RAT.

Observation 2: EPS bearer and hence DRB is well established concept in 3GPP and we see no reason to deviate from applying the concept for 5G RAT.

Observation 3: In 4G+5G aggregation no real reason is foreseen for the UE to support all 3 DRB types simultaneously. Hence there is no need for direct switching between SCG and Split bearer.

Observation 4: The big benefit of SCG-Split bearer type would be it enables to get robustness (data can still go via the MCG link even if RLF is encountered on SCG link) without having the X2 towards MeNB to support very high 5G data rate. In today’s split bearer i.e MCG-Split bearer, if the SCG link wants to reach a high data rate, the X2 towards MeNB need to support very high 5G data rate. 

Proposal 1: 
As a baseline, RAN2 assumes to re-use the MCG DRB, SCG DRB and Split DRB type for 4G+5G aggregation.

Proposal 2:
RAN2 is requested to further study the need and benefits/drawbacks of the SCG-Split bearer type to be supported in 5G non-standalone deployments.
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