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10.1.2
Option 3/3a/3x

10.1.2.1
General principles for Xx interface
>>>>>>>>>>  skip remaining text  in this section  <<<<<<<<<<<
10.1.2.2
Architectural aspects

DC specified in TS 36.300 [12] is applied as the baseline for tight interworking between NR and E-UTRA in this option. Radio Protocol Architecture for the User Plane is defined in Figure 10.1.2.2-1 for option 3 (MCG split bearer) and option 3a (SCG bearer). The Radio Protocol Architecture for option 3x (SCG split bearer) is discussed in clause 10.1.2.4. LTE eNB and gNB are assumed to have the role similar to MeNB (Master eNB) and SeNB (Secondary eNB) specified in TS 36.300 [12], respectively. NR PDCP is one of the NR sub-layers to handle SDUs of the S1-U interface as well as the SDUs of the NGC interface into different DRBs according to the QoS information associated with the SDU. 
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Figure 10.1.2.2-1: Radio Protocol Architecture for MCG split bearer and SCG bearer in Option 3/3a

Network interface configurations can be defined in Figure 10.1.2.2-2 and Figure 10.1.2.2-3.

[image: image2.emf]LTE eNB

MME

gNB

S

1

-

M

M

E

Xx-C


Figure 10.1.2.2-2: C-Plane connectivity for Option 3/3a/3x
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Figure 10.1.2.2-3: U-Plane connectivity for Option 3/3a/3x
10.1.2.3
Procedural aspects

The procedures defined under section 10.1.2.8 (Dual Connectivity operation) in TS 36.300 [12] listed below apply. In this list, LTE eNB and gNB connected via Xx are considered to have the role similar to MeNB (or eNB without DC) and SeNB, respectively. In this context, the Xx-U has all the functionality of X2-U for LTE DC operation. There are no impacts to S1 procedure foreseen with the support of Option 3/3a/3x. The DC procedures defined in TS 36.423 [13] are used as baseline.

-
SeNB Addition

-
SeNB Modification (MeNB initiated SeNB Modification)

-
SeNB Modification (SeNB initiated SeNB Modification)

-
Intra-MeNB handover involving SCG change

-
SeNB Release (MeNB initiated SeNB Release)

-
SeNB Release (SeNB initiated SeNB Release)

-
Change of SeNB

-
MeNB to eNB Change

-
SCG change

-
eNB to MeNB change

-
Inter-MeNB handover without SeNB change

NOTE:
Support of hybrid HeNB as the SeNB is not justified in RAN3.
Additional DC functionalities required for option 3x are discussed in clause 10.1.2.4.
SeNB Addition
-
To support UE capability coordination, the MeNB would need to signal NR UE capabilities in the SENB ADDITION REQUEST message.
-
In the SENB ADDITION REQUEST ACKNOWLEDGE, the SeNB indicates its choice of the NR configuration over Xx.
Existing procedure defined in TS 36.300 [12] can be reused without any procedural change, but with minor update to adapt the message information to NR.
>>>>>>>>>>  skip remaining text  in this section  <<<<<<<<<<<
10.1.2.4
SCG split bearer

In order to support SCG split bearer, another deployment option needs to be supported. In option 3x shown in Figure 10.1.2.4-1, the solid line shown between LTE eNB and gNB is used for U-plane data transmission terminated at the gNB, i.e. S1-U data from EPC is split at the gNB.
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Figure 10.1.2.4-1: Option 3x

In Option 3x, S1-MME is still terminated at LTE eNB while U-plane is split in the gNB as described in Figure 10.1.2.2-1 and Figure 10.1.2.2-2. Radio Protocol Architecture for the User Plane can be defined in Figure 10.1.2.4-2 for SCG split bearer. 
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Figure 10.1.2.4-2: Radio Protocol Architecture for SCG split bearer in Option 3x
10.1.2.4.1
Evaluation of SCG split bearer
The following evaluation can be considered for the analysis of this bearer type:

-
Signalling between Master node and Secondary node

-
The backhaul of Xx interface
-
The Xx interface has to offer sufficient capacity to cope with LTE bitrates.
-
Signalling between Master node and Secondary node

-
Not hidden to CN
The following evaluation can be considered for the analysis of this bearer type:

Signalling between Master node and Secondary node 

The following additional functions need to be supported on top of LTE Dual Connectivity specified in TS 36.300 [12].
-
LTE eNB (MeNB) provides its tunnel endpoint information in SENB ADDITION REQUEST or SENB MODIFICATION REQUEST message to receive DL data transmission from the gNB;
-
gNB (SeNB) provides its tunnel endpoint information in SENB ADDITION REQUEST ACKNOWLEDGE or SENB MODIFICATION REQUEST ACKNOWLEDGE message to receive UL data transmission from the LTE eNB;
-
Flow control procedure needs to be applied to the other direction, i.e. LTE eNB signals DL DATA DELIVERY STATUS to the gNB, and the gNB signals DL USER DATA to the LTE eNB.
There is no difference on the number of signalling messages between SCG bearer and SCG split bearer with some enhancements to LTE DC specification.

10.1.2.5
QoS aspect
For this option, the LTE QoS framework defined in TS 36.300 [12] applies:

-
E-RAB (and respective S1-U bearer) is established between EPC and gNB for SCG bearer and SCG split bearer options
-
Xx-U is established between LTE eNB and gNB for MCG split bearer and SCG split bearer options
-
DRB is established between gNB and UE according to the option (SCG bearer, MCG split bearer or SCG split bearer option)
10.1.2.6
General principles for S1 interface
It is concluded that from a functional point of view the S1 interface is able to support deployment of Option 3/3a/3x.
10.1.2.7
Xx interface protocols
Since Option 3/3a/3x connects with EPC via S1, it is essential to adopt X2-C and X2-U as Xx interface if there are no obstacles.

One possible consideration is whether Global eNB ID can be reused for gNB or not. However, this can be achieved by e.g., gNB using it or converting to it. The details can be specified during normative phase. Therefore, X2 interface protocols, i.e. X2AP and X2 U-Plane protocol are baseline for Xx interface
