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1 Introduction

During RAN3#95bis meeting, some controversial issues have been raised for LTE-NR DC Option 3 as follows:
-
create one set of new procedures v.s. reuse the existing LTE DC procedures;

-
naming of SgNB v.s. SeNB;
In this paper we will try to further discuss the above and decide the general aspects and principles for Option 3.
2 Discussion
In LTE DC, the basic features were introduced in Rel-12. Besides that, the following additional features have been agreed in Rel-13 from RAN3 point of view:
-
Support of HeNBs for Dual Connectivity;

-
Support of SIPTO@LN and LIPA for Dual Connectivity;

-
Handover with SeNB Addition;

-
Inter-MeNB handover without SeNB change;

Since whether HeNBs, SIPTO@LN and LIPA is needed or supported is not clear, it is expected that LTE NR DC will not support these at least in Rel-15.

With regard to handover with SeNB Addition and Inter-MeNB handover without SeNB change, some benefits can be foreseen, i.e., improvement of mobility performance. Thus it could be useful to support them in Rel-15.

Observation 1 LTE NR DC does not support HeNBs, SIPTO@LN and LIPA at least in Rel-15.

Compared with LTE DC, an additional bearer type was introduced as Option 3x, i.e. SCG split bearer. The benefits of Option 3x were identified, e.g., reducing the interruptions during mobility. In order to support the new SCG split bearer, some changes of X2 interfaces should be taken into account, which include:
-
how and which node triggers to setup the SCG split bearer; which procedures can be used to setup/modify/release the SCG split bearer.

-
flow control over X2 UP needs to be extended from MeNB to SgNB direction.

Another new feature in Option 3 is SCG SRB. The SCG SRB comes from the requirement of fast reconfiguration in NR, especially for the high frequency scenarios. The latest agreements made by RAN2 are:
Agreements:

1
SCG SRB can be configured based on network decision.

2
Addition of SCG SRB is decided by SN.

FFS Whether the MN can request establishment of SCG SRB

3
SCG SRB configuration is provided by NR RRC from SN.

In order to support SCG SRB, X2 interfaces needs to be updated with the following considerations:

-
how to setup/modify release SCG SRB;

-
introduce RRC function in secondary node.

Another new feature is MCG split SRB. MCG split SRB was agreed in RAN2 to improve the RRC robustness. How to setup/modify/release MCG split SRB may also have some impacts over X2.
Observation 2 LTE NR DC option 3 needs to support the new features which LTE DC does not support, including SCG split bearer, SCG SRB and MCG SRB bearer. 

Due to different RAT attribute, LTE and NR cannot understand the RRC container with each other. This may lead to further modifications, e.g.:
-
SgNB change procedure. Different with LTE DC, the change of SgNB is triggered by SgNB since SgNB has the measurement results;

-
UE Radio Capability Coordination. In LTE DC, the UE radio capability coordination is achieved by RRC container exchange between MeNB and SeNB. However, considering LTE and NR cannot interpret each other’s RRC container, additional mechanism should be introduced.

Observation 3 Due to different RAT attribute, some changes on LTE NR DC are required, e.g. SN change procedure and UE radio capability coordination.
Based on observations 1-3, it can be seen that there are plenty difference between LTE-NR DC Option 3 family and the legacy LTE DC. Taking SeNB addition procedure as an example:

	IE/Group Name
	Presence
	Comments on LTE NR DC option3

	Message Type
	M
	OK

	MeNB UE X2AP ID
	M
	OK

	UE Security Capabilities
	C-

ifSCGBearerOption
	The condition should be changed. This IE applies to SCG bearer, SCG split bearer and SCG SRB.

The change may have ASN.1 impact. 

	SeNB Security Key
	C-

ifSCGBearerOption
	The condition should be changed. This IE applies to SCG bearer, SCG split bearer and SCG SRB.

The change may have ASN.1 impact.

	SeNB UE Aggregate Maximum Bit Rate
	M
	How to use UE AMBR in SCG split bearer needs further discussion.

	Serving PLMN
	O
	OK

	E-RABs To Be Added List
	
	

	>E-RABs To Be Added Item
	
	

	>>CHOICE Bearer Option
	M
	

	>>>SCG Bearer
	
	OK

	>>>>Correlation ID
	O
	LIPA and SIPTO. Not needed

	>>>>SIPTO Correlation ID
	O
	

	>>>Split Bearer
	
	OK

	     >>>SCG Split Bearer
	
	New

	MeNB to SeNB Container
	M
	FFS

	CSG Membership Status
	O
	CSG. Not needed

	SeNB UE X2AP ID
	O
	OK

	SeNB UE X2AP ID Extension
	O
	OK

	Expected UE Behaviour
	O
	FFS

	MeNB UE X2AP ID Extension
	O
	OK

	SCG SRB Setup
	
	New. To be defined

	MCG split SRB setup
	
	New. To be defined

	Target gNB ID
	
	New. SN change procedure

	UE Radio Capability Coordination
	
	New. To be defined.


Based on above, it can be seen that considerable modification are required between LTE DC and LTE-NR DC Option 3. If the legacy LTE DC procedures are reused, we need to specify which IEs apply to LTE DC and which IEs apply to the new Option 3. It will introduce complexity to both the specification and implementation. Therefore it is proposed that a set of new procedures for EN-DC Option 3 is the most straight-forward way, which can easily be backwards compatible with the legacy standards.

Proposal 1 Define a new set of procedures for EN-DC Option 3.
In RAN3#95bis, there was one proposal saying that change SgNB to be SeNB in Option 3. The following issues are brought by this proposal:

-
As discussed in proposal 1, if we change the naming, it is more difficult to specify which IEs apply to LTE DC and which IEs apply to Option 3;

-
The definition of eNB includes S1-C connection with EPC, However, in Option 3, the SgNB has no S1-C connection to EPC.

-
The definition of eNB/gNB also includes air interface, e.g. the cell ID include node ID shall be broadcasted over air interface. It is not possible to broadcast ECGI/eNB ID in NR node.

-
As shown in the Figure 1, we think EN-DC Option 3 also can be used for SA NR case since same with LTE DC, the LTE-NR DC option can be UE basis. In this case, it is not possible to call gNB as eNB.
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Figure 1. EN-DC Option 3 is used for SA NR case
Some point was raised that X2 is peer to peer interface which means two termination of X2 interface should be eNBs. However, in the standards, it is possible to define one interface in-between the different sets of nodes. For example, Iur-g interface could exist between either RNC/BSS as defined in TS 25.423. Therefore, we don't see the reason to force SgNB to be SeNB which will cause confusion in other groups as well.
Proposal 2 Keep the name SgNB for Option 3/3a/3x.

3 Conclusion and Proposals
Based on the discussion, we propose:
Observation 1
LTE NR DC does not support HeNBs, SIPTO@LN and LIPA at least in Rel-15.
Observation 2
LTE NR DC option 3 needs to support the new features which LTE DC does not support, including SCG split bearer, SCG SRB and MCG SRB bearer. 

Observation 3
Due to different RAT attribute, some changes on LTE NR DC are required, e.g. SN change procedure and UE radio capability coordination.

Proposal 3 Define a new set of procedures for EN-DC Option 3.

Proposal 4 Keep the name SgNB for Option 3/3a/3x.

The corresponding text proposal was agreed as working document [1] in the last meeting. And we also provide another TP with some updates in [2].
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