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1 Introduction

As a background, it has been agreed that the following options will be supported in Rel-15: 

· 2 (stand-alone NR connected to NextGen CN), 

· 3 (NR anchored in EPC/LTE) 
· 4/4a (LTE anchored in NR/NextGen CN), with lower priority
· 5 (stand-alone LTE connected to NextGen CN), 

· 7/7a (NR anchored in LTE/NexGen CN).

For the Option 2, general understanding is that this is specified in the new RRC specification, TS 38.331.
On the other hand. for Option 5, RAN2 agreed in NR Adhoc in January following:
-> For the control plane of E-UTRA with 5G-CN, the LTE RRC protocol should be used as baseline, and some enhancements (e.g. for new QoS related configuration in RRC) will be introduced in the LTE RRC protocol (i.e. 36.331) to support the NextGen Core.

One main question in this point is how to specify E-UTRA-NR Dual Connectivity (EN-DC), i.e. Option 3.  This topic is discussed in this contribution. 
2 Discussion
In Rel-12 Dual Connectivity, the eNB to which the UE performed handover to, or initial access to, is considered the MeNB for the UE, and an SeNB can be added in addition to the MeNB. In LTE the MeNB and SeNB are of the same RAT, while in 5G they may be of different RATs and would therefore apply different specifications. But we assume the same principle is applied also in NR, i.e. that the eNB to which the UE performed handover to or initial access to, is the eNB which is considered as the MeNB, and an SeNB of another RAT may be added in addition to that.

We assume that in EN-DC, LTE RRC specification is used for general connection control, handovers etc for the UE. 

Proposal 1 In EN-DC, LTE RRC is used for connection control such as connection establishment and release, handovers for the UE.

The main RAN2 impact to support EN-DC is to define NR PDCP, RLC, MAC, PHY and then to define signalling how to configure these layers. We assume that the parameters to configure L1/L2 would be captured in NR-RRC, i.e., 38.331. This would be similar to SCG-Config in 36.331 which is used to configure NR-RLC, NR-MAC and NR-PHY.

Proposal 2 in EN-DC, RRC parameters to configure NR PHY, NR MAC, NR RLC and NR PDPC are captured in the NR RRC specification.

But how actually EN-DC is captured between specifications need some further thinking. Earlier there was agreement in RAN2: 

Agreements:

1: Agree the following principle: the master node and the secondary node only need to use own RAT UE capabilities (which will include some other RAT capabilities relating to the interworking). At least for the initial configuration of interworking case these are provided on the master node RAT or from core network

2: Allow gNB to format NR RRC PDUs for the UE configuration.
This agreement suggests that there is a separate RRC message to configure SCG. This RRC message is compiled by gNB and transferred over X2 to the MeNB at least for the initial addition of the SCG. There are different alternatives how to specify this:
1. gNB constructs an RRCConnectionReconfiguration message which is transferred to the MeNB and sent to the UE as such. If the MeNB needs to configure the UE same time, this is done in the same time with the separate RRCConnectionReconfiguration

2. gNB constructs an RRConnectionReconfguration message which is transferred to the MeNB and sent to the UE inside another message (e.g. RRCConnectionReconfiguration constructed by the MeNB). If the MeNB needs to configure the UE same time, this is done in the same message. This approach is similar to inter-RAT handover where LTE message MobilityFromEUTRACommand includes a message to trigger handover.
MobilityFromEUTRACommand ::=

SEQUENCE {


rrc-TransactionIdentifier


RRC-TransactionIdentifier,


criticalExtensions




CHOICE {



c1








CHOICE{




mobilityFromEUTRACommand-r8

MobilityFromEUTRACommand-r8-IEs,




mobilityFromEUTRACommand-r9 

MobilityFromEUTRACommand-r9-IEs,




spare2 NULL, spare1 
NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

Handover ::=





SEQUENCE {


targetRAT-Type





ENUMERATED {












utra, geran, cdma2000-1XRTT, cdma2000-HRPD,












spare4,
spare3, spare2, spare1, ...},


targetRAT-MessageContainer


OCTET STRING,

nas-SecurityParamFromEUTRA


OCTET STRING (SIZE (1)) 
OPTIONAL,
-- Cond UTRAGERAN


systemInformation




SI-OrPSI-GERAN



OPTIONAL
-- Cond PSHO

}

3. gNB constructs some other message like SCGConfiguration message that is sent to the UE inside the RRCConnectionReconfiguration constructed by MeNB.

We think that the first solution creates unnecessary linking between LTE and NR specifications and is not necessarily feasible. The second option is feasible but may create unnecessary complexity as not all parameters of RRCConnectionReconifguration are needed for SCG. So we consider the third option to be the best:

Proposal 3 gNB constructs a new message (e.g. named “SCGConfigurationCommand”) that is sent to the UE via MeNB inside LTE message RRCConnectionReconfiguration constructed by the MeNB.
If Proposal 3 is adopted, we can also check how procedures are specified between LTE and NR:
· Reception of LTE message RRCConnectionReconfiguration is specified in 36.331 as today. However, the details of the procedure covers only LTE parts of the message.

· If RRCConnectionReconfiguration includes message SCGConfigurationCommand, then the UE executes corresponding procedure in NR RRC 38.331.

2.1 DRB/SRB configurations
Special attention is needed for DRB and SRB configurations as those include common parts. Here we discuss a procedure which is based on an approach taken in Rel-12 DC. However, if there is some harmonisation of the bearer options as discussed in R2-1702710, then configurations need to be discussed again. E.g. PDCP configuration could made separate.
For MCG split bearer, it is clear that addition of the bearer in included in 36.331 as the bearer is controlled by the MeNB:

Proposal 4 MCG split bearer (either DRB or SRB) is configured in 36.331 (for general parts and  LTE-RLC and LTE-PDCP) whereas NR-RLC configuration of that bearer is configured in TS 38.331

Next question is how to configure SCG bearer. In principle, it is possible to solely configure that in the NR specification. Especially, if the new data bearer can be configured directly as SCG bearer, then this can be done solely in the NR RRC specification.

Proposal 5 SCG bearer is configured in IEs specified TS 38.331.

Finally, the last case is  SCG split bearer.  Basically, following the logic above and the logic used in LTE Rel-12, this bearer is specified in 38.331 whereas LTE-RLC part of the bearer is specified in 36.331.
Proposal 6 SCG split bearer is configured in TS 38.331 (NR-RLC and NR-PDC) whereas LTE-RLC is configured and in TS 36.331

As an example, LTE specification would include the following part to configure MCG DRB and MCG part of split bearer and lower layer part (RLC) of SCG split bearer (note that CHOICE is used instead of conditions for the clarity):

DRB-ToAddMod ::=
SEQUENCE {


eps-BearerIdentity




INTEGER (0..15)


OPTIONAL,

-- Cond DRB-Setup


drb-Identity





DRB-Identity,


drb-Type





CHOICE {





mcg







SEQUENCE {




pdcp-Config-r12





PDCP-Config

OPTIONAL,





rlc-Config






RLC-Config

OPTIONAL







}



scg-split
SEQUENCE {




rlc-Config






RLC-Config

OPTIONAL







}


logicalChannelIdentity



INTEGER (3..10)


OPTIONAL,

-- Cond DRB-SetupM


logicalChannelConfig



LogicalChannelConfig
OPTIONAL,

-- Cond SetupM
}

NR specification would include the following part:
DRB-ToAddModSCG ::=
SEQUENCE {


eps-BearerIdentity




INTEGER (0..15)


OPTIONAL,

-- Cond DRB-Setup


drb-Identity





DRB-Identity,


drb-Type





CHOICE {





scg







SEQUENCE {




pdcp-Config-r12





PDCP-Config

OPTIONAL,





rlc-Config






RLC-Config

OPTIONAL







}



mcg-split





rlc-Config






RLC-Config

OPTIONAL



}






logicalChannelIdentity



INTEGER (3..10)


OPTIONAL,

-- Cond DRB-SetupS


logicalChannelConfig



LogicalChannelConfig
OPTIONAL,

-- Cond SetupS
}

Even though configurations of PDCP and RLC entities can be split among specifications, RAN2 should discuss how procedures for bearer handling are captured. Already in Rel-12, those are rather complex and if those would be split between two specifications, that would be even more complex.

Proposal 7 RAN2 to discuss how to capture procedures for bearer configurations so that those are not split among different specifications

3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
In EN-DC, LTE RRC is used for connection control such as connection establishment and release, handovers for the UE.
Proposal 2
in EN-DC, RRC parameters to configure NR PHY, NR MAC, NR RLC and NR PDPC are captured in the NR RRC specification.
Proposal 3
gNB constructs a new message (e.g. named “SCGConfigurationCommand”) that is sent to the UE via MeNB inside LTE message RRCConnectionReconfiguration constructed by the MeNB.
Proposal 4
MCG split bearer (either DRB or SRB) is configured in 36.331 (for general parts and  LTE-RLC and LTE-PDCP) whereas NR-RLC configuration of that bearer is configured in TS 38.331
Proposal 5
SCG bearer is configured in IEs specified TS 38.331.
Proposal 6
SCG split bearer is configured in TS 38.331 (NR-RLC and NR-PDC) whereas LTE-RLC is configured and in TS 36.331
Proposal 7
RAN2 to discuss how to capture procedures for bearer configurations so that those are not split among different specifications
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