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1. Introduction
RANP#65 exception sheet [1] agreed RAN2 to finalise the following detail:
“Need for simultaneous configuration of SCG bearer and Split bearer”
In this contribution we look into the need and configuration changes required in order to support simultaneous configuration.
2. Discussion
Backhaul topologies

RAN2 extensively discussed the backhaul topologies during the study item phase and we believe this can be classified into three main categories

Topology A: M/SeNB linked to Access/Aggregation router (Router above eNB)
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	Split DL Bearer
	SCG Bearer

	Description
	It is necessary for the MeNB to distribute some/all of the Split Bearer data towards the SeNB. Therefore some/all of the data is re-sent from the MeNB back to the Access/Aggregation Router (2) and then onto the SeNB (3).
	The Access/Aggregation Router sends the DL SCG Bearer data directly to the SeNB (1).

	Suitability
	Topology A is less suited to the Split Bearer 
	Topology A is suitable for SCG Bearers


Topology B: SeNB linked to router at MeNB
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	Split DL Bearer
	SCG Bearer

	Description
	Split bearer DL data is sent from the Access/Aggregation Router to the MeNB (1). Some/all of the data is then sent towards the SeNB (2).
	SCG DL data is sent from the Access/Aggregation Router to the MeNB (1). This data is then sent towards the SeNB.

	Suitability
	Topology B is suitable for Split Bearers
	Topology B is suitable for SCG Bearers (however Topologies A&C are more efficient).


Topology C: SeNB linked to both MeNB router and Access/Aggregation router
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	Split DL Bearer
	SCG Bearer

	Description
	Split bearer DL data is sent from the Access/Aggregation Router to the MeNB (1). Some/all of the data is then sent towards the SeNB (2).

Note: Link between Access/Aggregation Router and SeNB is not used.
	The Access/Aggregation Router sends the DL SCG Bearer data directly to the SeNB (1).

Note: Link between MeNB and SeNB is not used.

	Suitability
	Topology C is suitable for Split Bearers (but not as efficient as when used with a SCG Bearer)
	Topology C is suitable for SCG Bearers


Observation 1: Certain backhaul topologies are more suited than others for a particular type of bearer. However, both split bearer and SCG bearer can be configured in all the above backhaul topologies. 

Architecture 

No change would be necessary to the architecture already captured in 36.300 running CR [4]
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There is single S1-C connection per UE between MeNB and MME andS1-U termination is per bearer. Similarly, L2 configurations on uplink and downlink will be possible to support simultaneous configuration.
Observation 2: No change required in architecture and L2 structure for simultaneous configuration 

SeNB Addition/Modification/removal and mobility
In terms of procedures involving simultaneous configuration of SCG and split bearer, our understanding is that procedures like SeNB Addition/Modification/removal and mobility can be translated into a configuration of 1+1. In other words, there is no dependency on presence of SCG bearer on split bearer configuration and vice versa. Similar principle should apply to physical layer procedures like PHR and BSR.

RRC ASN.1 design

No issues foreseen as draft CR [3] can be interpreted to support simultaneous configuration
Observation 3: Procedures involving SeNB require no dependency or interaction between SCG and split bearer. These bearers can coexist

As an example, operator can configure high throughput bearer as split bearer and low/medium throughput bearer as SCG bearer. This configuration will allow exploiting the benefits of split bearer in terms of increased throughput by using radio resources in two eNBs and at the same time not involving MeNB resources for SCG bearers.  Another example could be VoLTE over SCG bearer and other services over split bearer. This can be achieved in all backhaul topologies above. 
Operators can decide based on factors like required throughput, backhaul load, use of MeNB resources (critical if many UEs accessing it), and to some extent backhaul latency and select bearer type accordingly.
Observation 4: Allowing Simultaneous configuration of SCG and Split bearer gives operators more flexibility
3. Conclusion

Based on above observations, it can be concluded that simultaneous configuration can be supported without introducing any additional functional behaviour. This will allow more flexibility for operators to configure different services over different types of bearers.  
36.300 running CR

4.X.2
Radio Protocol Architecture

In DC, the radio protocol architecture that a particular bearer uses depends on how the bearer is setup. Three alternatives exist, MCG bearer, SCG bearer and split bearer. Those three alternatives are depicted on Figure 4.X.2-1 below. SRBs are always of the MCG bearer and therefore only use the radio resources provided by the MeNB.

NOTE:
DC can also be described as having at least one bearer configured to use radio resources provided by the SeNB.
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Figure 4.X.2-1: Radio Protocol Architecture for Dual Connectivity

NOTE: simultaneous configuration of split bearer and SCG bearer for a UE is permitted.
References

1. RP-141265 Rel-12 Work Item Exception for LTE Dual Connectivity – core part
2. 3GPP TR 36.842
3. R2-143476 Introduction of Dual Connectivity, 36.331 Samsung
4. R2-14xxxx Introduction of Dual Connectivity 36.300, NTTDOCOMO
_1472644985.vsd
MeNB


SeNB


Router


Router


MeNB


SeNB


Router



_1472645015.vsd
MeNB


SeNB


Router



_1472905246.vsd
MeNB


PDCP


RLC


SeNB


PDCP


RLC


MAC


S1


X2


RLC


MAC


PDCP


RLC


S1



_1472644843.vsd
MeNB


SeNB



_1472644617.vsd
MeNB


PDCP


RLC


SeNB


PDCP


RLC


MAC


S1


X2


RLC


MAC


PDCP


RLC


S1



