Page 1



3GPP TSG-RAN WG3 Meeting #95bis 
R3-171339
Spokane, USA, 3 – 7 April 2017
	CR-Form-v11.1

	CHANGE REQUEST

	

	
	
	CR
	-
	rev
	-
	Current version:
	
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	


	Proposed change affects:
	UICC apps
	
	ME
	
	Radio Access Network
	x
	Core Network
	


	

	Title:

	Introduction of LTE-NR Tight Interworking functionality

	
	

	Source to WG:
	Nokia, Alcatel-Lucent Shanghai Bell

	Source to TSG:
	R3

	
	

	Work item code:
	NR_newRAT-Core
	
	Date:
	2017-03-24

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-15

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)

Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8
(Release 8)
Rel-9
(Release 9)
Rel-10
(Release 10)
Rel-11
(Release 11)
Rel-12
(Release 12)
Rel-13
(Release 13)
Rel-14
(Release 14)
Rel-15
(Release 15)

	
	

	Reason for change:
	Introduction of LTE-NR tight interworking connected to EPC.


	
	

	Summary of change:
	Impact assessment towards the previous version of the specification (same release): 



	
	

	Consequences if not approved:
	LTE-NR tight interworking is not supported.

	
	

	Clauses affected:
	

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications

	TS/TR ... CR ...

	affected:
	
	x
	 Test specifications
	TS/TR ... CR ... 

	(show related CRs)
	
	x
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	


Beginning of 1st change
Editor’s Note: All the text below is FFS.
2
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

-
References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

-
For a specific reference, subsequent revisions do not apply.

-
For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[Editor’s note: list of references removed]
[74]
3GPP TS 26.114: "Technical Specification Group Services and System Aspects; IP Multimedia Subsystem (IMS); Multimedia Telephony; Media handling and interaction".
Editor’s Note:
References to 38-series TSs to be included.
Beginning of next change, omitted text not changed
Editor’s Note: All the text below is FFS.
3.2
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].
[Editor’s note: list of abbreviations removed]
NR
Neighbour cell Relation
NR
New Radio
NRT
Neighbour Relation Table
Beginning of next change, omitted text not changed
Editor’s Note: All the text below is FFS. In particular, it is FFS:
- if the SN is depicted as SeNB or SgNB.
4
Overall architecture

Editor’s Note: It is FFS if an eNB, acting as a secondary eNB, may also provide NR user plane (PDCP/RLC/MAC/PHY) towards the UE and hence the overall architecture as shown in figure 4-1 is also applicable for dual connectivity with NR in E-UTRAN.
The E-UTRAN consists of eNBs, providing the E-UTRA user plane (PDCP/RLC/MAC/PHY) and control plane (RRC) protocol terminations towards the UE. The eNBs are interconnected with each other by means of the X2 interface. The eNBs are also connected by means of the S1 interface to the EPC (Evolved Packet Core), more specifically to the MME (Mobility Management Entity) by means of the S1-MME interface and to the Serving Gateway (S-GW) by means of the S1-U interface. The S1 interface supports a many-to-many relation between MMEs / Serving Gateways and eNBs.

The E-UTRAN architecture is illustrated in Figure 4 below.
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Figure 4-1: Overall Architecture

If the eNB supports SIPTO@LN with collocated L-GW, it shall support an S5 interface towards the S-GW and an SGi interface towards the IP network. See section 4.8.2 for the details of the architecture and functions in case SIPTO@LN with collocated L-GW is supported.

The E-UTRAN may also comprise LMUs (Location Measurement Unit) (see [51]) used for Uplink positioning.
For NB-IoT the positioning issupported based on the existing LCS architecture.
Beginning of next change, omitted text not changed
Editor’s Note: All the text below is FFS. In particular, it is FFS:
- if the SN is depicted as SeNB or SgNB.
4.Y
Support for LTE-NR tight interworking
4.Y.1
General
E-UTRAN supports LTE-NR tight interworking (further called EN-DC) operation whereby a multiple Rx/Tx UE in RRC_CONNECTED is configured to utilise radio resources provided by two distinct schedulers, located in an eNB and a gNB connected via a non-ideal backhaul over the X2 interface (see TR 38.801 [XX]). The overall E-UTRAN architecture as specified in section 4 and depicted in Figure 4-1 is applicable for EN-DC as well. The eNB and the gNB involved in EN-DC for a certain UE shall assume two different roles: the eNB shall act as an MeNB and the gNB shall act at an SgNB. In EN-DC, a UE is connected to one MeNB and one SgNB.

4.Y.2
Radio Protocol Architecture

In EN-DC, the radio protocol architecture that a particular bearer uses depends on how the bearer is setup. Two bearer types exist: MCG bearer, SCG bearer. These bearers may be configured as split bearers. Those bearer types are depicted on Figure 4.Y.2-1 below. LTE RRC is located in MeNB and NR RRC is located in SgNB. SRBs are always configured respectively, as MCG bearer type or SCG bearer type.

[image: image2]
Figure 4.Y.2-1: Radio Protocol Architecture for the SCG Split bearer type for Dual Connectivity with NR
4.Y.3
Network Interfaces
4.Y.3.1
E-UTRAN Control Plane for LTE-NR tight interworking
Inter-eNB control plane signalling for EN-DC is performed by means of X2 interface signalling. Control plane signalling towards the MME is performed by means of S1 interface signalling.

There is only one S1-MME connection per EN-DC UE between the MeNB and the MME. The eNB and the gNB should be able to handle UEs independently, i.e. provide the PCell to some UEs while providing SCell(s) for SCG to others. The eNB and the gNB involved in EN-DC for a certain UE controls its radio resources and is primarily responsible for allocating radio resources of its cells. Respective coordination between MeNB and SgNB is performed by means of X2 interface signalling.

Figure 4.Y.3.1-1 shows C-plane connectivity of eNBs involved in EN-DC for a certain UE: the S1-MME is terminated in MeNB and the MeNB and the SgNB are interconnected via X2-C.


[image: image3.emf]MeNB

MME

SgNB

S

1

-

M

M

E

X2-C


Figure 4.Y.3.1-1: C-Plane connectivity of eNB and SgNB involved in LTE-NR tight interworking
4.Y.3.2
E-UTRAN User Plane for LTE-NR tight interworking
For LTE-NR tight interworking, the S1-U terminates in the MeNB and the user plane data is transferred from MeNB to SgNB using the X2-U, and a second architecture where the S1-U can terminate in the SgNB and the user plane data is transferred from SgNB to MeNB using the X2-U. Figure 4.Y.3.2-1 shows different U-plane connectivity options of the eNB and the gNB involved in EN-DC for a certain UE.

Different bearer options can be configured with different user plane architectures. U-plane connectivity depends on the bearer option configured:

-
For MCG bearers, the S1-U connection for the corresponding bearer(s) to the S-GW is terminated in the MeNB. The SgNB is not involved in the transport of user plane data for this type of bearer(s) over the Uu.

-
For split bearers, the S1-U connection to the S-GW is terminated in the MeNB or the SgNB. PDCP data is transferred between the MeNB and the SgNB via X2-U. The SgNB and MeNB are involved in transmitting data of this bearer type over the Uu.

-
For SCG bearers, the SgNB is directly connected with the S-GW via S1-U. The MeNB is not involved in the transport of user plane data for this type of bearer(s) over the Uu.
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Figure 4.Y.3.2-1: U-Plane connectivity of the eNB and the gNB involved in LTE-NR tight interworking
Beginning of next change, omitted text not changed
10.1.2.x
EN-DC operation

Editor’s Note: It is FFS if the existing procedures can be reused, or new ones must be defined. If existing ones are reused, this chapter may not be needed.
Beginning of next change, omitted text not changed
Editor’s Note: All the text below is FFS. In particular, it is FFS: 
- if the SN is depicted as SeNB or SgNB;
- if the procedure below shall be defined as new ones, or be the baseline for updating existing LTE DC procedure.
10.1.2.3.h
User data forwarding for EN-DC
Upon EN-DC specific activities, user data forwarding may be performed for E-RABs configured with the SCG bearer option or with the split bearer option. The behaviour of the node from which data is forwarded is the same as specified for the "source eNB" for handover, the behaviour of the node to which data is forwarded is the same as specified for the "target eNB" for handover. If data forwarding for split bearer option is applied, the PDCP PDUs which are not acknowledged by the UE are forwarded from the corresponding node to the node hosting PDCP in the course of procedures involving the release of the SCG part of the split bearer (e.g., SgNB Modification, SgNB Release, Change of SgNB).
End of changes
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