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Foreword

This Technical Report has been produced by the 3rd Generation Partnership Project (3GPP).

The contents of the present document are subject to continuing work within the TSG and may change following formal TSG approval. Should the TSG modify the contents of the present document, it will be re-released by the TSG with an identifying change of release date and an increase in version number as follows:

Version x.y.z

where:

x
the first digit:

1
presented to TSG for information;

2
presented to TSG for approval;

3
or greater indicates TSG approved document under change control.

y
the second digit is incremented for all changes of substance, i.e. technical enhancements, corrections, updates, etc.

z
the third digit is incremented when editorial only changes have been incorporated in the document.

1
Scope

The present document provides descriptions of requirements and solutions with regards to extension of dual connectivity in Rel-13.

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.

[1]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications".
[2]
3GPP TS 23.401: "General Packet Radio Service (GPRS) enhancements for Evolved Universal Terrestrial Radio Access Network (E-UTRAN) access".

[3]
3GPP TS 36.300: "Radio Access (E-UTRAN); Overall description; Stage 2".
3
Definitions, symbols and abbreviations
3.1
Definitions

For the purposes of the present document, the terms and definitions given in 3GPP TR 21.905 [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in 3GPP TR 21.905 [1].

example: text used to clarify abstract rules by applying them literally.

3.2
Symbols

For the purposes of the present document, the following symbols apply:

<symbol>
<Explanation>

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in 3GPP 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 3GPP TR 21.905 [1].

SIPTO
Selected IP Traffic Offload
LIPA
Local IP Access
4
Description of the requirements and functionality for dual connectivity extension
4.1
SIPTO in the dual connectivity 
4.1.1
SIPTO at the Local Network with stand-alone GW for Dual Connectivity
There are the following architecture alternatives for different scenarios:
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Figure 4.1.1-1：Architectures of SIPTO at local network with standalone GW for DC

Alternative 1: standalone GW connects to both MeNB and the SeNB.
In this alternative, SIPTO bearers can be configured to MeNB and/or SeNB. For SIPTO bearer in SeNB, it can be SCG bearer or split bearer. It is the MeNB to decide one bearer is setup in MeNB or the SeNB. If SIPTO bearer is decided for the UE, the MeNB shall select the SeNB in the local network to configure the SIPTO bearer. The MeNB can know the local home network ID of the SeNB by configuration or through X2 procedure.

For SIPTO at local network with standalone architecture, it is the MME to trigger SIPTO bearer deactivation procedure after handover if the UE moves out the source local home network. In case of DC, the MeNB can transmit the target LHN ID to the MME with the current Path Switch Request message so that the MME can trigger the bearer deactivation procedure correspondingly.

This alternative is used in the scenario that MeNB and the SeNB belong to the same local home network.

Alternative 2: standalone GW connects to MeNB.

The bearers in MeNB can be SIPTO bearer. Whether split bearer can be setup to SeNB needs to be discussed. From one aspect, it is not allowed considering SeNB is not in the local home network. From another hand, there is no reason to block it since there is connectivity between MeNB and SGW/LGW. SCG bearer in SeNB is not possible. The MeNB shall configure SIPTO bearer in MeNB or split bearer in SeNB.

It is the MME to trigger bearer deactivation procedure after handover if the UE moves out the source local home network. To support bearer deactivation, the MeNB need to inform the MME the target local home network during handover procedure.

This alternative is used in the scenario that MeNB is in the local home network.

Table 4.1.1-1: Summary of the standalone architecture alternatives:

	
	Architecture alternative 1
	Architecture alternative 2

	Architecture description
	standalone GW connects to both MeNB and the SeNB

	standalone GW connects to MeNB

	Scenarios to be used
	MeNB and the SeNB belong to the same local home network
	MeNB is in the local home network

	Specification impact
	There is minimal specification impact to support this alternative.


	There is minimal specification impact to support architecture 3C.




4.1.2
SIPTO at the Local Network with collocated L-GW for Dual Connectivity
There are the following architecture alternatives for different scenarios:
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Figure 4.1.2-1：Architectures of SIPTO at local network with collocated LGW for DC

Alternative 1: LGW in MeNB.

SIPTO bearers can be configured to MeNB and/or SeNB. For SIPTO bearer in SeNB, it can be SCG bearer or split bearer. Service continuity can be assured if MeNB is unchanged. Only S1 backhaul can be saved for SCG bearer.

For SIPTO bearer setup, switch and bearer deactivation procedure, the existing procedure is enough. There is no stage 3 (at least ASN.1) impact. If SIPTO bearer is configured to SeNB as SCG bearer, the MeNB set the uplink TEID and TNL address as Correlation ID and TNL address of the LGW in X2AP message and transmit to the SeNB.

This alternative is used in the scenario that MeNB has collocated LGW function.

Alternative 2: LGW in SeNB.

The bearers in SeNB can be offloaded. Only SCG bearer option can be configured as SIPTO bearer. Once there is SeNB change, the bearer should be deactivated.

For SIPTO bearer setup, the MeNB report the LGW IP in SeNB to the MME. The MME transmit the Correlation ID to MeNB when MME decide to setup SIPTO bearer for the UE. To configure the local tunnel in SeNB, Correlation ID needs to be transmitted to the SeNB over X2.

The existing procedure is enough for SIPTO trigger bearer deactivation during handover or during bearer switch.

This alternative is used in the scenario that SeNB has collocated LGW function.

Alternative 3: both MeNB and SeNB have its collocated LGW.

Both MeNB and SeNB have its collocated LGW. For architecture 3C, the split bearer is still offloaded from MeNB. For architecture 1A, the data in SeNB can via its own LGW.

For SIPTO bearer setup, MeNB reports its own LGW IP to MME. MeNB can also report the LGW IP of SeNB to MeNB. MME need to inform MeNB to which LGW the SIPTO bearer is setup, so that MeNB knows whether the bearer is configured in MeNB or SeNB

The existing procedure is enough for SIPTO trigger bearer deactivation during handover or during bearer switch.

This alternative is used in the scenario that both MeNB and SeNB have its collocated LGW function.

Table 4.1.2-1: Summary of the collocated architecture alternatives:

	
	Architecture alternative 1
	Architecture alternative 2
	Architecture alternative 3

	Architecture description
	LGW in MeNB
	LGW in SeNB
	both MeNB and SeNB have its collocated LGW

	Scenarios to be used
	MeNB has collocated LGW function

	SeNB has collocated LGW function
SIPTO bearer has to be deactivated during SeNB change procedure.
	both MeNB and SeNB have its collocated LGW function
If SIPTO bearer is in SeNB, it has to be deactived during SeNB change procedure.

	Specification impact
	No stage 3 impact
	The meaning of LGW IP in Initial UE Message and Uplink  NAS Transfer (ASN.1 can already support it);

MeNB transmit Correlation ID to SeNB for local tunnel setup in SeNB
	MeNB may report the LGW IP of the MeNB and the SeNB to MME;

MME need to inform MeNB to which LGW the SIPTO bearer is setup;

MeNB transmit Correlation ID to SeNB for local tunnel setup in SeNB.


4.2
Location reporting enhancement
4.2.1
Introduction

According to [2] TS 23.401 User location information reporting is based on the identity of the cell that is serving the UE and supported by the eNB terminating S1-MME. According to [3] TS 36.300, in case of carrier aggregation, the cell that provides the NAS mobility information (e.g. TAI) and the security input at RRC connection establishment, re-establishment and handover is the Primary Cell (PCell).
Currently there are no clear requirements known to enhance location reporting from a pure accuracy purpose.
4.3
Handover enhancement
The handover enhancement includes handover with SeNB addition and inter-MeNB handover without SeNB change.
4.3.1
Scenarios
For handover enhancement in dual connectivity, the following scenarios can be considered.

4.3.1.1
Single connectivity to dual connectivity
This section identifies inter-eNB handover scenarios, where the UE is configured with single connectivity on the source side and with dual connectivity on the target side, which is equivalent to inter-MeNB handover with SeNB addition. Figure 4.3.1.1-1 shows scenarios of single connectivity to dual connectivity handover.
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Figure 4.3.1.1-1: Scenarios of single connectivity to dual connectivity handover
In scenario 1, UE is handed over from eNB1 to eNB2, and during the handover eNB2 decides to add eNB3 as SeNB for dual connectivity operation. After the handover, UE will be configured as dual connectivity with eNB2 and eNB3.

In scenario 2, UE is handed over from eNB1 to eNB2, and during the handover eNB2 decides to add eNB1 as SeNB for dual connectivity operation. After the handover, UE will be configured as dual connectivity with eNB1 and eNB2.

In scenario 3, UE is handed over from eNB1 to eNB3, and during the handover eNB3 decides to add eNB2 as SeNB for dual connectivity operation. After the handover, UE will be configured as dual connectivity with eNB2 and eNB3.
4.3.1.2
Dual connectivity to Dual connectivity
This section identifies scenarios for inter-eNB handover where the UE is configured with dual connectivity on the source side and on the target side, as described in Figure 4.3.1.2-1.
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Figure 4.3.1.2-1: Scenarios of dual connectivity to dual connectivity handover
In scenario 1, UE is in dual connectivity with eNB1 and eNB3 serving as SeNB, and then handed over to eNB2. During the handover eNB2 decides to keep eNB3 as SeNB for dual connectivity. This scenario is equivalent to inter-MeNB handover without SeNB change.

In scenario 2, UE is in dual connectivity with eNB1 and eNB3 serving as SeNB, and then handed over to eNB2. During the handover eNB2 decides to add eNB4 as SeNB for dual connectivity.
4.3.2
Solutions
In order to cover the scenarios in section 4.3.1, one general solution which is applied to all the scenarios should be firstly considered. General procedure is provided in Figure 4.3.2-1, and the detailed solution for each scenario is also provided in the following sections.

[image: image7.emf]UE eNB1 SeNB

5.Handover Request Acknowledge

2.Handover Request

(Measurement report included)

eNB2

1.Measurement Report

7.RRCReconfiguration

Configuration

(together with

SCG configuration)

9.RRCReconfiguration

ConfigurationComplete

8.RA

MME

12.Path Switch Request

13.Path Switch Request

Acknowledge

HO accepted

3.SeNB Addition Request

10.RA

4.SeNB Addition

Request Acknowledge

11.SeNB Reconfiguration

Complete

Single connectivity or dual connectivity

6.SeNB Release Request

14.UE Context Release

15.UE Context Release


Figure 4.3.2-1: General procedure for enhanced handover in dual connectivity
Before the handover UE operates in single connectivity with eNB1 or dual connectivity with eNB1 and SeNB.

1.
Measurement report is sent to eNB1 and handover is triggered.
2.
eNB1 sends Handover Request to eNB2 including UE’s measurement report, which is used for eNB2 to select an appropriate SeNB to continue dual connectivity, if possible.
3.
If the eNB2 decides to add or keep the SeNB, the eNB2 sends SeNB Addition Request to SeNB. If UE was in dual connectivity with the SeNB and eNB1 before the handover, the eNB2 includes a reference to the UE context in the SeNB that was established by eNB1.
NOTE:
Whether the reference to the UE context in the SeNB will be provided with the SeNB UE X2AP ID or the C-RNTI allocated by the SeNB is FFS.
NOTE:
Whether SeNB Modification Request or another X2AP message can be used in step 3 instead of SeNB Addition Request is FFS.

4.
The SeNB replies with SeNB Addition Request Acknowledge.
5.
eNB2 replies with Handover Request Acknowledge.
NOTE:
Whether the eNB2 may indicate to the eNB1 that the SeNB is kept so that the eNB1 can skip the the SeNB release procedure in step 6 and UE Context Release in step 15 is FFS.
6.
eNB1 sends SeNB Release Request to the SeNB.

7.
The eNB1 triggers the RRC connection reconfiguration procedure. The RRC message includes SCG configuration.

8.
Random Access is performed towards the eNB2.

9.
UE replies with RRCConnectionReconfigurationComplete to the eNB2.
10.
Random Access is performed towards the SeNB.

11.
Upon completion of the RRC connection reconfiguration procedure, eNB2 confirms the reconfiguration with the SeNB.
12.
eNB2 sends Path Switch Request to switch the bearers in both eNB2 and the SeNB. If the SeNB is kept, eNB2 may include the same TEID used for SCG bearer.

13.
The MME replies with Path Switch Request Acknowledge. If new UL TEIDs at the S-GW are included, eNB2 performs MeNB initiated SeNB Modification procedure to provide them to the SeNB.

14.
eNB2 sends UE Context Release to eNB1.

15.
eNB1 sends UE Context Release to the SeNB.

NOTE:
Data forwarding needs to be further considered in general and is FFS. Whether it is possible to omit data forwarding for SCG bearer in case the SeNB is kept is FFS. Whether direct data forwarding from the eNB1 to SeNB is possible is FFS.
NOTE:
Bearer type change (e.g. from MCG/SCG to SCG/MCG bearer or from MCG/spilt to split/MCG bearer) during inter-MeNB handover needs to be further considered and is FFS.
4.3.2.1
Handover with SeNB addition

Handover with SeNB addition is used to transfer context data from a source eNB to a target MeNB that adds an SeNB during the handover.
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Figure 4.3.2.1-1: Handover with SeNB addition
Figure 4.3.2.1-1 shows an example signaling flow for handover with SeNB addition:
1.
The source eNB starts the handover procedure by initiating the X2 Handover Preparation procedure. The source eNB includes the SCG configuration in the HandoverPreparationInformation.
2.
The target MeNB sends SeNB Addition Request to the target SeNB.

3.
The target SeNB replies with SeNB Addition Request Acknowledge.
4.
The target MeNB includes the field in HO command which includes SCG configuration, and may also provide forwarding addresses to the source eNB.
5.
The target MeNB triggers the UE to apply the new configuration.
6/7.
The UE synchronizes to the target MeNB and replies with RRCConnectionReconfigurationComplete message.
8.
The UE synchronizes to the target SeNB
9.
If the RRC connection reconfiguration procedure was successful, the target MeNB informs the target SeNB.
10/11.
Data forwarding from the source eNB takes place.

NOTE:
Whether direct data forwarding from the eNB to target SeNB is possible is FFS.
12-15.
The target MeNB initiates the S1 Path Switch procedure.

16.
The target MeNB initiates the UE Context Release procedure towards the source eNB.
4.3.2.2
Inter-MeNB handover without SeNB change

Inter-MeNB handover without SeNB change is used to transfer context data from a source MeNB to a target MeNB while the context at the SeNB is kept.
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Figure 4.3.2.2-1: Inter-MeNB handover without SeNB change
Figure 4.3.2.2-1 shows an example signaling flow for inter-MeNB handover without SeNB change:
1.
The source MeNB starts the handover procedure by initiating the X2 Handover Preparation procedure. The source MeNB includes the SCG configuration in the HandoverPreparationInformation.
2.
The target MeNB sends SeNB Addition Request to the SeNB.

NOTE:
Whether the reference to the UE context in the SeNB will be provided with the SeNB UE X2AP ID or the C-RNTI allocated by the SeNB is FFS.
NOTE:
Whether SeNB Modification Request or another X2AP message can be used in step 2 instead of SeNB Addition Request is FFS.

3.
The SeNB replies with SeNB Addition Request Acknowledge.
4.
The target MeNB includes the field in HO command which includes SCG configuration, and may also provide forwarding addresses to the source eNB.
NOTE:
Whether the target MeNB may indicate to the source MeNB that the SeNB is kept so that the source MeNB can skip the SeNB release procedure in step 5 and UE context release procedure in step 18 is FFS.
5.
The source MeNB sends SeNB Release Request to the SeNB.

6.
The target MeNB triggers the UE to apply the new configuration.
7/8.
The UE synchronizes to the target MeNB and replies with RRCConnectionReconfigurationComplete message.
9.
The UE synchronizes to the SeNB.
10.
If the RRC connection reconfiguration procedure was successful, the target MeNB informs the SeNB.
11/12.
Data forwarding from the source MeNB takes place.

NOTE:
Data forwarding needs to be further considered in general and is FFS. Whether it is possible to omit data forwarding for SCG bearer is FFS.
13-16.
The target MeNB initiates the S1 Path Switch procedure.

17.
The target MeNB initiates the UE Context Release procedure towards the source MeNB.
18.
Upon reception of the UE Context Release message, the SeNB can release C-plane related resource associated to the UE context. Any ongoing data forwarding may continue.
NOTE:
Bearer type change (e.g. from MCG/SCG to SCG/MCG bearer or from MCG/spilt to split/MCG bearer) during inter-MeNB handover needs to be further considered and is FFS.
4.4
Other enhancement or optimization
4.4.1
UE-AMBR coordination over X2
4.4.1.1
Introduction

In Release 12, the MeNB sets the SeNB UE AMBR during the SeNB Addition procedure and may modify it during the MeNB initiated SeNB Modification procedure. The SeNB is currently not in the position to influence the MeNB’s decision. There are cases conceivable, where the SeNB should be enabled to assist the MeNB to change the current share of the SeNB UE AMBR of the overall UE AMBR.

4.4.1.2
Solutions
Two solutions (or group of solutions) were identified:
1)
The SeNB proposes a new SeNB AMBR based on information available at the SeNB and the MeNB finally decides whether to admit the request.

2)
The SeNB provides“assistance information” to the MeNB. An example for possible assistance information is aggregated instantaneous or averaged arriving bitrate at the SeNB.
FFS: The details procedure and further examples may be considered.
4.4.2
X2-UP flow control
4.4.2.1
Ensuring delay target

SeNB and MeNB need to ensure that maximum delay targets of QCI (e.g., 2 or 4) for split bearer are not exceeded.
4.4.2.2
X2-U UL packet loss

In Release 12 DC, handling of X2-U DL packet loss is supported by observing whether consecutive X2-U SNs are received at the SeNB in X2-U DL packets. Loss of the report of packet loss may cause an issue. The relevance of this issue needs to be further discussed.

Whether a similar issue exists for X2-U UL packet loss needs to be further evaluated.
4.5
Support of CSG and LIPA for dual connectivity
4.5.1
HeNB with closed and hybrid access mode
Discussion on X2 mobility involving HeNBs in previous releases already provides a good basis for discussions for CSG support for dual connectivity (see Table 4.6.1-1 in [3] TS 36.300). DC specific scenarios can be easily obtained by replacing “Source” by “MeNB” and “Target” by “SeNB”. If DC related CSG discussions are kept within the limits already defined for X2 HO and if scenarios where the MeNB role is assumed by a HeNB are deemed to be not realistic, this results in the following support of HeNBs for dual connectivity:

Table 4.5.1-1: support of HeNBs for Dual Connectivity
	MeNB
	SeNB
	Notes

	eNB
	open access HeNB
	Already supported

	eNB
	hybrid access HeNB
	Possible support


At X2 HO it is possible for hybrid HeNBs to admit resources to a UE without having the membership status as claimed by the UE being verified by the MME. The respective membership verification can be performed after resource admission by the HeNB. This principle can be followed for the admission of SeNB resources as well.

In case the UE has been admitted with SeNB resources from a hybrid HeNB and moves within the coverage area of the macro towards another hybrid HeNB, which has the same CSG ID as the first one, the MeNB would be able to re-use the result of the membership verification performed for the first HeNB.

Proposed signalling scheme

Figure 4.5.1-1 below depicts an example signalling flow based on the principles discussed above:

 
[image: image10.wmf]U

E

M

e

N

B

S

e

N

B

M

M

E

S

-

G

W

1

.

 

U

E

 

d

e

t

e

c

t

s

 

a

 

c

a

n

d

i

d

a

t

e

 

h

y

b

r

i

d

C

S

G

 

c

e

l

l

 

a

n

d

 

r

e

a

d

s

 

t

h

e

 

c

s

g

-

i

d

e

n

t

i

t

y

2

.

 

U

E

 

r

e

c

e

i

v

e

s

 

B

C

C

H

 

s

y

s

t

e

m

 

i

n

f

o

r

m

a

t

i

o

n

 

f

r

o

m

 

c

a

n

d

i

d

a

t

e

 

c

e

l

l

 

a

n

d

 

r

e

p

o

r

t

s

 

i

t

 

t

o

 

M

e

N

B

3

.

 

M

e

a

s

u

r

e

m

e

n

t

 

r

e

p

o

r

t

(

c

s

g

-

M

e

m

b

e

r

S

t

a

t

u

s

,

c

s

g

-

i

d

e

n

t

i

t

y

 

o

f

 

r

e

p

o

r

t

e

d

 

c

e

l

l

)

4

.

 

S

E

N

B

 

A

D

D

I

T

I

O

N

 

R

E

Q

U

E

S

T

(

C

S

G

 

M

e

m

b

e

r

s

h

i

p

 

S

t

a

t

u

s

 

I

E

)

5

.

 

S

e

N

B

 

t

r

u

s

t

s

M

e

m

b

e

r

s

h

i

p

 

S

t

a

t

u

s

s

t

e

m

m

i

n

g

 

f

r

o

m

 

t

h

e

 

U

E

6

.

 

S

E

N

B

 

A

D

D

I

T

I

O

N

 

R

E

S

P

O

N

S

E

7

.

 

R

R

C

 

r

e

c

o

n

f

i

g

u

r

a

t

i

o

n

8

.

 

S

E

N

B

 

R

E

C

O

N

F

I

G

U

R

A

T

I

O

N

 

C

O

M

P

L

E

T

E

9

.

 

R

a

n

d

o

m

 

A

c

c

e

s

s

1

0

.

 

S

1

A

P

:

R

e

q

u

e

s

t

 

t

o

 

v

e

r

i

f

y

 

M

e

m

b

e

r

s

h

i

p

 

S

t

a

t

u

s

(

C

S

G

 

M

e

m

b

e

r

s

h

i

p

 

S

t

a

t

u

s

,

 

C

S

G

 

I

D

 

I

E

s

)

1

1

.

 

B

e

a

r

e

r

 

m

o

d

i

f

i

c

a

t

i

o

n

,

 

p

a

t

h

 

u

p

d

a

t

e

1

2

.

 

S

1

A

P

:

 

R

e

s

p

o

n

s

e

 

t

o

 

1

0

.

(

C

S

G

 

M

e

m

b

e

r

s

h

i

p

 

S

t

a

t

u

s

 

I

E

)

1

3

.

 

S

e

N

B

 

M

O

D

I

F

I

C

A

T

I

O

N

 

R

E

Q

U

E

S

T

(

C

S

G

 

M

e

m

b

e

r

s

h

i

p

 

S

t

a

t

u

s

 

I

E

)

1

4

.

 

S

e

N

B

 

M

O

D

I

F

I

C

A

T

I

O

N

 

R

E

Q

U

E

S

T

 

A

C

K

N

O

W

L

E

D

G

E

1

5

.

 

S

e

N

B

 

u

p

d

a

t

e

s

i

t

s

 

U

E

 

c

o

n

t

e

x

t

1

6

.

 

S

e

N

B

 

m

a

y

d

o

w

n

g

r

a

d

e

 

U

E

t

o

 

n

o

n

-

m

e

m

b

e

r

,

d

i

s

c

o

n

n

e

c

t

 

i

t

,

e

t

c

.

i

t

I

n

 

c

a

s

e

 

t

h

e

 

C

S

G

 

M

e

m

b

e

r

s

h

i

p

 

S

t

a

t

u

s

 

r

e

t

u

r

n

e

d

 

b

y

 

t

h

e

 

M

M

E

i

s

 

d

i

f

f

e

r

e

n

t

 

f

r

o

m

 

w

h

a

t

 

r

e

p

o

r

t

e

d

 

b

y

 

t

h

e

 

U

E

h

t

t

p

:

/

/

m

s

c

-

g

e

n

e

r

a

t

o

r

.

s

o

u

r

c

e

f

o

r

g

e

.

n

e

t

 

v

4

.

4


Figure 4.5.1-1: CSG support for DC – SeNB Addition towards a hybrid HeNB
1.
The UE is connected to an MeNB and detects a potential candidate cell.

2.
The UE reads System Information from the candidate cell (csg-Indication, csg-Identity)

3.
The MeNB receives CSG related information from the UE (csg-MemberStatus, csg-Identity)

4.
The MeNB initiates the SeNB Addition preparation procedure.

New IE in SENB ADDITION REQUEST: CSG Membership Status

As we only consider HeNB scenarios, the membership information does not need to be linked to the (S)Cell-ID or to the CSG-ID of that cell, as a HeNB serves a single cell only.

5.
The SeNB takes the membership information provided by the MeNB into account (even if this was not yet verified with the MME).

10./12. The MeNB requests the MME to verify the membership status of the UE for the CSG-ID reported by the UE.

Several possibilities exist:

-
The S1AP E-RAB Modification Indication procedure is used, this would create practically no signalling overhead for SCG bearers, but for the split bearer option the MeNB would need to pretend the change of DL TEIDs of at least one E-RAB.

-
A new procedure is defined, e.g. a class 2 eNB initiated UE Context Modification procedure, which triggers the existing UE Context Modification procedure. If applied for SCG bearers this would create unnecessary signalling.

13.-16. If the result of the membership verification requires an update of the UE context at the SeNB, the MeNB triggers the SeNB Modification procedure.

New IE: CSG Membership Status

If the membership verification fails, it is up to the SeNB to decide on further actions.
FFS: The details for membership verification needs to be further looked at.
4.5.2
LIPA

5
Conclusions
Location Reporting Enhancement
There is no clear requirement to enhance the Location Reporting from pure location accuracy purpose.

UE-AMBR coordination over X2
In order to optimize the overall throughputs for the UE and avoid restrict the bitrate unnecessary, UE-AMBR coordination over X2 is feasible in Release 13.
CSG support for Dual Connectivity

CSG support for hybrid access HeNBs acting as SeNBs has been identified as the only option for future normative work.

Annex <X> (informative):
Change history

	Change history

	Date
	TSG #
	TSG Doc.
	CR
	Rev
	Subject/Comment
	Old
	New

	2015-02
	RAN3#87
	R3-150278
	
	
	First Skeleton provided
	
	0.0.1

	2015-02
	RAN#87
	R3-150488
	
	
	Based on new TR template;

The agreed TP in the following contributions were added:

R3-150484

R3-150397

R3-150398

R3-150400

R3-150485

R3-150487

R3-150448
	
	1.0.0

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


_1485258645.vsd

_1485263625.vsd
�

UE


eNB1


SeNB


5.Handover Request Acknowledge


2.Handover Request
(Measurement report included)


eNB2


1.Measurement Report



_1486645192.vsd
MeNB


SeNB


S1


S1


LGW


SGW


PGW


Alternative 1: standalone GW
             connects to MeNB/SeNB


MeNB


SeNB


S1


LGW


SGW


PGW


Alternative 2: standalone GW
                       connects to MeNB


Green indicates SIPTO bearer



_1485332943.bin

_1485262217.vsd
UE


S-MeNB


SeNB


S-GW


MME


13. Path Switch Request


16. Path Swtich Request Acknowledge


14. Bearer Modication


2. SeNB Addition Request


15b. New Path (SCG bearer)


3. SeNB Addition Request Ack


15a. New Path


12. Data Forwarding


9. Random Access Procedure


T-MeNB


1. Handover Request


4. Handover Request Acknowledge


6. RRCConnectionReconfiguration


8. RRCConnectionReconfigurationComplete


17. UE Context Release


7. Random Access Procedure


11. SNStatus Transfer


18. UE Context Release


10. SeNB Reconfiguration Complete 


5. SeNB Release Request



_1485178045.vsd
UE


eNB


T-SeNB


S-GW


MME


12. Path Switch Request


15. Path Swtich Request Acknowledge


13. Bearer Modication


2. SeNB Addition Request


14b. New Path (SCG bearer)


3. SeNB Addition Request Ack


14a. New Path


11. Data Forwarding


8. Random Access Procedure


T-MeNB


1. Handover Request


4. Handover Request Acknowledge


5. RRCConnectionReconfiguration


7. RRCConnectionReconfigurationComplete


16. UE Context Release


6. Random Access Procedure


10. SNStatus Transfer


9. SeNB Reconfiguration Complete 



_1485257235.vsd

_1482584631.vsd
MeNB


SeNB


S1


LGW


SGW


PGW


MeNB


SeNB


S1


LGW


SGW


PGW


Alternative 1: LGW in MeNB


Alternative 2: LGW in SeNB


MeNB


SeNB


S1


LGW


SGW


PGW


Alternative 3: Both have collocated LGW


LGW


Green indicates SIPTO bearer



