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1. 
Discussion

For eDECOR, the cases 

(i) network-sharing non-supporting UEs in GERAN, and

(ii) GERAN and UTRAN networks that only broadcast a common PLMN, 
are currently not handled in TR23.711. Any proposed solution in which these cases are not addressed cannot be considered among solution candidates for eDECOR in Rel-14. 
Since case (ii) represents valid network deployments allowed by the 3GPP specifications, it is not feasible just for eDECOR to disallow them. This will decrease the uptake of eDECOR and it is not good practice to link two, for all other purposes, disjoint functionalities. With this in mind, a solution introduced to solve case (ii) will actually also take care of case (i) so requiring mandatory support for full network sharing in GERAN UEs (if they support eDECOR) does not give any simplifications or benefits. 

In this document we introduce eDECOR support for the above cases within Solution 1 in TR23.711, making it a complete candidate solution. The proposed solution allows the network-sharing redirection procedure to also take the eDECOR parameters “DCN selection assistance” and “NAS Type” into consideration. When an appropriate core network operator has been chosen that can serve the UE, the Rel-13 DECOR rerouting procedure can then be applied to reroute the UE to an appropriate DCN within the selected operator. Thus, the solution is almost identical to how Rel-13 DECOR is handled for the two network-sharing cases above. 
Since solution 1 makes use of the “NAS Type” of the UE to ensure that the PS domain receiving the UE’s registration can handle the NAS protocol, there are additional complexities when UEs also support a CS domain. It will be necessary for the CS domain registration to have knowledge about the NAS type of the UE in the PS domain otherwise this may cause the UE to become CS/PS uncoordinated. The CS/PS coordination procedure when performed for the CS domain can then take this into account. 
2. Proposal

  * * * * Start of 1st Changes * * * *

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".
[x]
3GPP TR 23.251: "Network sharing; Architecture and functional description".
  * * * * Start of 2nd Changes * * * *

6.1.1.x
Initial selection for non-supporting UEs in shared 2G networks and in shared 2G/3G networks only broadcasting a Common PLMN
The procedure is initiated when a UE, e.g. an MBB UE, is not registered at its current location in the network. The eDECOR will have to work together with the network sharing redirection procedure and enhanced CS/PS coordination as defined in TS23.251[x]. To achieve CS/PS coordination for UEs using a non-legacy NAS Type either such UEs shall not support CS (i.e. no CS/PS coordination would be needed) or if the UEs supports CS, the UEs need to provide their NAS Type also at registration attempts in the CS domain. The RAN must then consider the NAS Type as described below. 
The enhanced CS/PS coordination procedure is also used to ensure that UEs that are under operator coordination are served by the same operator after the registration procedure (i.e. also in the case when there is no CS domain in the network or no CS domain supported in the UE).

[image: image1.wmf]U

E

R

A

N

O

p

e

r

a

t

o

r

 

A

D

C

N

s

n

O

p

e

r

a

t

o

r

 

B

D

C

N

s

n

1

O

p

e

r

a

t

o

r

 

B

D

C

N

s

n

2

H

S

S

1

:

 

R

R

C

 

c

o

n

n

e

c

t

i

o

n

 

r

e

q

/

s

e

t

u

p

2

:

 

I

n

i

t

i

a

l

 

D

i

r

e

c

t

 

T

r

a

n

s

f

e

r

(

 

N

A

S

 

m

e

s

s

a

g

e

,

 

N

R

I

,

D

C

N

 

s

e

l

e

c

t

i

o

n

 

a

s

s

i

s

t

a

n

c

e

,

 

N

A

S

 

t

y

p

e

 

)

3

:

 

I

n

i

t

i

a

l

 

s

e

r

v

i

n

g

 

n

o

d

e

 

s

e

l

e

c

t

i

o

n

b

a

s

e

d

 

o

n

 

e

.

g

 

U

E

-

p

r

o

v

i

d

e

d

 

N

R

I

,

D

C

N

 

s

e

l

e

c

t

i

o

n

 

a

s

s

i

s

t

a

n

c

e

,

 

a

n

d

N

A

S

 

t

y

p

e

4

:

 

I

n

i

t

i

a

l

 

D

i

r

e

c

t

 

T

r

a

n

s

f

e

r

(

N

A

S

 

m

e

s

s

a

g

e

,

 

D

C

N

 

s

e

l

e

c

t

i

o

n

 

a

s

s

i

s

t

a

n

c

e

,

N

A

S

 

t

y

p

e

)

5

:

 

T

h

e

 

S

e

r

v

i

n

g

 

n

o

d

e

 

r

e

j

e

c

t

s

 

t

h

e

 

U

E

 

f

o

r

c

o

o

r

d

i

n

a

t

i

o

n

 

p

u

r

p

o

s

e

s

6

:

 

R

e

r

o

u

t

e

 

C

o

m

m

a

n

d

(

I

M

S

I

,

 

P

S

-

N

R

I

,

 

o

l

d

 

R

A

I

,

D

C

N

 

s

e

l

e

c

t

i

o

n

 

a

s

s

i

s

t

a

n

c

e

,

N

A

S

 

t

y

p

e

)

7

:

 

C

o

r

e

 

n

e

t

w

o

r

k

 

o

p

e

r

a

t

o

r

 

a

n

d

s

e

r

v

i

n

g

 

n

o

d

e

 

s

e

l

e

c

t

i

o

n

(

C

S

/

P

S

 

c

o

o

r

d

i

n

a

t

i

o

n

)

8

:

 

I

n

i

t

i

a

l

 

D

i

r

e

c

t

 

T

r

a

n

s

f

e

r

(

N

A

S

 

m

e

s

s

a

g

e

,

 

D

C

N

 

s

e

l

e

c

t

i

o

n

 

a

s

s

i

s

t

a

n

c

e

,

 

I

M

S

I

,

N

A

S

 

t

y

p

e

)

9

:

 

R

e

t

r

i

e

v

e

 

U

E

 

U

s

a

g

e

 

T

y

p

e

1

0

:

 

T

h

e

 

S

e

r

v

i

n

g

 

N

o

d

e

 

c

h

e

c

k

s

 

t

h

e

 

s

e

l

e

c

t

e

d

 

D

C

N

 

b

a

s

e

d

 

o

n

U

E

 

p

r

o

v

i

d

e

d

 

'

D

C

N

 

s

e

l

e

c

t

i

o

n

 

a

s

s

i

s

t

a

n

c

e

'

,

H

S

S

 

p

r

o

v

i

d

e

d

 

'

U

E

 

U

s

a

g

e

 

T

y

p

e

'

,

a

n

d

 

o

t

h

e

r

 

a

v

a

i

l

a

b

l

e

 

i

n

f

o

r

m

a

t

i

o

n

.

A

 

D

E

C

O

R

 

r

e

r

o

u

t

e

 

i

s

 

i

n

i

t

i

a

t

e

d

 

i

f

 

n

e

c

e

s

s

a

r

y

 

a

n

d

 

s

u

p

p

o

r

t

e

d

1

1

:

 

D

E

C

O

R

 

R

e

r

o

u

t

e

(

N

A

S

,

 

M

M

E

G

I

)

1

2

:

 

S

1

-

A

P

 

I

n

i

t

i

a

l

 

U

E

 

m

e

s

s

a

g

e

(

N

A

S

 

m

e

s

s

a

g

e

)

1

3

:

 

T

h

e

 

N

A

S

 

p

r

o

c

e

d

u

r

e

 

e

x

e

c

u

t

e

s

 

n

o

r

m

a

l

l

y

1

4

:

 

N

A

S

 

A

c

c

e

p

t

(

 

'

D

C

N

 

s

e

l

e

c

t

i

o

n

 

a

s

s

i

s

t

a

n

c

e

'

 

)

1

5

:

 

N

A

S

 

C

o

m

p

l

e

t

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

.

6

.

4


Figure 6.1.1.x-1: Initial selection based on selection assistance information.

1. RRC connection established

2. The UE provides NAS message Initial Attach or RAU Request. When available at the UE, the UE includes both a DCN Selection Assistance parameter in the NAS message and in the RRC message. The UE includes a NAS Type parameter in the RRC message. The NAS Type indicates which NAS protocol variant is used in the included NAS message. 

If the UE supports CS, the NAS Type parameter is also provided at any registration attempt in the CS domain and the RAN selected network operator for the CS domain must, in the PS domain, support the NAS type provided by the UE. This is determined from local configuration in the RAN.
3. The RAN node selects a target CN operator, a DCN, and target serving node based on information provided by the UE (the NRI, the DCN Selection Assistance parameter, and the NAS Type parameter) and on configuration in the RAN node. RAN node load balancing according to DECOR is applied if there are several DCNs or nodes matching the selection criteria (but only within the same selected core network operator). There may be several different DCNs configured, e.g. multiple CIoT DCNs and normal EPC DCNs using different potentially not compatible NAS protocols. The NAS Type ensures that the NAS message is forwarded to a DCN and serving node that is compatible with the NAS type indicated by the UE.

In this example, the RAN selects operator A and target DCN serving node (DCNsn) within operator A’s network. 
4. The NAS message together with the DCN selection assistance parameter and the NAS Type parameter are sent to the selected serving node DCNsn. In addition, the DCN selection assistance parameter is also provided inside the NAS PDU by the UE. Providing the parameter on both the NAS protocol level and the S1AP/RANAP protocol allows for higher security and can handle more deployment options (e.g. when eDECOR non-supporting RAN nodes are still present). 
5. If the UE is already served by the CN node that receives the registration request (DCNsn) or if the DCNsn determines that it can serve the UE without the need for CS/PS coordination, the network sharing redirect procedure is ended as defined in TS23.251[x]. Otherwise the flow continues from step 6 below.
6. The DCNsn returns IMSI and a Reroute Command message to the BSC/RNC with an indication that it is for coordination purposes (with additional included parameters as specified in TS23.251[x]). The DCNsn now also includes the DCN Selection Assistance parameter and the NAS Type parameter in this message. 
7. The RAN selects a new target core network operator (in this example operator B) and a target DCN node (DCNsn1) within operator B’s network, taking into account the information provided (including the eDECOR parameters). Taking all available information into account should minimize the need for further network sharing redirects and DECOR reroutes. 
8. The RAN sends a new Initial Direct Transfer (including the IMSI to indicate that CS/PS coordination has been performed) to the selected serving node DCNsn1. The DCN selection assistance parameter and the NAS Type parameter are also included in this message.
9. The serving node DCNsn1 (e.g. MME, SGSN) may retrieve the subscribed UE Usage Type from HSS. 

10. The DCNsn1 examines the DCN selection assistance parameter from NAS and S1AP, the UE Usage Type provided by the HSS (if available), other information available at the node (e.g. UE capabilities, subscription information, SLA information, local configuration), and verifies that the selected node and DCN is suitable to serve the UE. 

If DCNsn1 determines that the UE cannot be served by operator B at all, the registration request is rejected (as defined in TS23.251). The MOCN reroute message to the UE includes the DCN selection assistance information and the NAS type parameter.

If DCNsn1 determines that the UE can be served by operator B and by DCNsn1, the network sharing redirect procedure is ended (as defined in TS23.251[x]) by DCNsn1 accepting the UE. If it is determined that the UE can be served by the operator B, but only by another DCN within the same network, the flow continues with a DECOR rerouting, see step 11 below. 

11-12.
The NAS Message Redirection procedure is used to select a suitable DCN. DECOR rerouting can not change the selected core network operator, it can only select a suitable DCN within the same core network operator. A new CN node DCNsn2 within operator B’s network is selected by the RAN.
13. The NAS procedure executes normally, which in this case means that the node DCNsn2 selected by the DECOR rerouting procedure ends the network sharing redirection procedure, as defined in TS23.251[x].
14. The selected DCN serving node examines the NAS provided DCN selection assistance parameter and may choose to send a new DCN selection assistance parameter to the UE in the NAS Accept message. The UE updates its stored DCN selection assistance parameter, for the serving PLMN or, if provided, for the NAS Equivalent PLMNs list. 

15. The UE receives that NAS Accept message and confirms the reception by sending a NAS Complete message to the DCN serving node. 
If the registration procedure is ended by the UE being accepted by either DCNsn or DCNsn1 in the example above, these nodes may also include a DCN selection assistance parameter in the NAS accept message to the UE, as described in step 14-15.
In a GWCN network it is assumed that all sharing partners are supported in a core network node and therefore rerouting to find a suitable operator is not necessary. DECOR reroutes to different DCNs may still have to be performed.
  * * * * Start of 2nd Changes * * * *

6.1.2
Impacts on existing nodes

The following nodes are impacted:

- UE

- New DCN Selection Assistance parameter is sent by the UE in the RRC message and the NAS message 

- New NAS Type parameter is sent by the UE in the RRC message and the NAS message.
- If the UE supports a CS domain, the New NAS Type parameter is sent by the UE to the RNC/BSC in the CS registration signaling. 
- Receive and store new DCN Selection Assistance parameter from the network

- Store a pre-configured Default DCN Selection Assistance parameter e.g. in USIM.

- RAN/eNB

- Using new DCN Selection Assistance parameter and NAS Type parameter from the UE in the selection of DCN and serving node.

- The RAN/eNB receives DCN information and supported NAS Types from each core node in the S1 Setup.- MME

- Receive new DCN Selection Assistance parameter from the UE in Attach/TAU Request messages

- Receive new NAS Type parameter from the eNB in RAN-CN message

- Send new DCN Selection Assistance parameter to the UE in Attach/TAU Accept messages

- Send DCN information and NAS Types to eNB nodes in S1 Setup. 
- Receive the DCN Selection Assistance and NAS type parameter in the network sharing reroute command.
- Take the NAS type parameter received from the UE registering in the CS domain to ensure that the selection of core network operator does not cause the UE to become CS/PS uncoordinated.
- SGSN

- Receive new DCN Selection Assistance parameter from the UE in Attach/RAU Request messages

- Receive new NAS Type parameter from the UE in Attach/RAU Request messages

- Send new DCN Selection Assistance parameter to the UE in Attach/RAU Accept messages

- Send DCN information and NAS Types to RAN nodes in Iu/Gb setup. 
- Include the DCN Selection Assistance and NAS type parameter in the network sharing reroute command 
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