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1
Introduction
Enhancements to the SRNS relocation procedure have been proposed in the context of the HSPA evolution [1], [2]. Further considerations on the enhanced SRNS relocation procedure were made in [3] in the areas of NAS messages handling and CN-initiated Iu procedures during relocations. 

Based on these discussions, the document proposes a TP for TR 25.999 capturing SRNS relocation enhancements for the HSPA evolution.
3
Text Proposal for TR 25.999
9.1.X
Enhanced SRNS relocation procedure
This section proposes enhancements to the SRNS relocation procedure both in case of network-controlled mobility (i.e. Handover procedure) and UE-controlled mobility (i.e. Cell Update procedure). The proposed enhancements can help reduce both handover delay and processing load at the CN. This is especially useful when considering the flat UTRAN architecture option which will extensively use the SRNS relocation procedure to handle inter-Node B+ mobility.
The procedure does not require changes on the air interface, and therefore is backward compatible with the legacy UEs. Also, the approach adopted is similar to the approach used in LTE to handle inter-eNB mobility. This will probably allow some CN reutilization between LTE and HPSA+.
9.1.X.1   Network-controlled Mobility
Figure x shows the signaling flow for the enhanced SRNS relocation procedure when this is performed in combination with hard handover. In particular the following steps apply:

1)
Based on measurement reports from the UE (and possibly some other RRM specific information), the source Node B+ decides to handover the UE to a cell controlled by the target Node B+.

2)
The source Node B+ issues a Relocation Request to the target Node B+ passing the necessary information (context transfer) to prepare the HO at the target side. After performing Admission Control, the target Node B+ configures the required resources.

3)
The Relocation Response message is sent to the source Node B+ with the necessary information for the UE to reconfigure the radio path towards the target Node B+.  

4)
The PHYSICAL CHANNEL RECONFIGURATION message is sent by the source Node B+ with the information to access the cell in the target Node B+. 
A)  The source Node B+ can start forwarding GTP-PDUs of the different RABs to the target Node B+, depending on their QoS Profile.
5)
Physical layer synchronization and radio link establishment are performed with the target cell in the target Node B+.
6)
The UE sends a PHYSICAL CHANNEL RECONFIGURATION COMPLETE message to the target cell in the target Node B+.

7)
The target Node B+ sends a Relocation Complete message to the CN with a request to establish the different RABs between target Node B+ and CN.
8)
The CN responds with a Relocation Complete Acknowledge message and starts to forward the data in the new path. 
9)
The target Node B+ finally initiates the release of the resources in the source Node B+.
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Figure x: Signaling flow for enhanced SRNS relocation with hard handover

In Figure z the enhanced procedure is directly compared against the current SRNS relocation with hard handover as defined in [4]. It is pretty clear from the picture that the enhanced procedure can achieve:

· Reduced handover delay

· Reduced processing load at the CN


[image: image2.emf]CN

Node B+

UE

8

.

 

P

H

Y

 

C

H

.

 

R

e

c

o

n

f

.

2

.

 

R

e

l

o

c

a

t

i

o

n

 

R

e

q

u

i

r

e

d

3

.

 

R

e

l

o

c

a

t

i

o

n

 

R

e

q

u

e

s

t

5

.

 

R

e

l

o

c

a

t

i

o

n

 

R

e

q

u

e

s

t

 

A

c

k

4

.

 

R

A

B

s

 

S

e

t

u

p

7. Forward GTP-U PDUs

6

.

 

R

e

l

o

c

a

t

i

o

n

 

C

o

m

m

a

n

d

1

3

.

 

P

H

Y

 

C

H

.

 

R

e

c

o

n

f

.

 

A

c

k

1

.

 

M

e

a

s

u

r

e

m

e

n

t

 

R

e

p

o

r

t

9

.

 

F

o

r

w

a

r

d

 

S

R

N

S

 

C

o

n

t

e

x

t

1

0

.

 

F

o

r

w

a

r

d

 

S

R

N

S

 

C

o

n

t

e

x

t

1

1

.

 

U

E

 

d

e

t

e

c

t

i

o

n

1

2

.

 

R

e

l

o

c

a

t

i

o

n

 

D

e

t

e

c

t

1

6

.

 

I

u

 

R

e

l

e

a

s

e

 

C

o

m

p

l

e

t

e

1

4

.

 

R

e

l

o

c

a

t

i

o

n

 

C

o

m

p

l

e

t

e

Node B+

1

5

.

 

I

u

 

R

e

l

e

a

s

e

 

C

o

m

m

a

n

d

                
[image: image3.emf]CN

Node B+

UE

4

.

 

P

H

Y

 

C

H

.

 

R

e

c

o

n

f

.

7

.

 

R

e

l

o

c

a

t

i

o

n

 

C

o

m

p

l

e

t

e

+

Forward GTP-U PDUs

6

.

 

P

H

Y

 

C

H

.

 

R

e

c

o

n

f

.

 

C

o

m

p

1

.

 

M

e

a

s

u

r

e

m

e

n

t

 

R

e

p

o

r

t

5

.

 

U

E

 

d

e

t

e

c

t

i

o

n

Node B+

2. Relocation Request+

3. Relocation Response+

9. Release Resource+

8

.

 

R

e

l

o

c

a

t

i

o

n

 

C

o

m

p

l

e

t

e

 

A

C

K

+


Figure z: Current vs Enhanced SRNS relocation with hard handover

9.1.X.2   UE-controlled Mobility

Figure y shows the signaling flows for the enhanced SRNS relocation procedure in case of UE controlled mobility, i.e. when the relocation procedure is performed in combination with the Cell Update procedure.  This case is handled using the same principles covered in the normal handover procedure. The only differences are the following:

· The UE accesses the target Node B+ with the Cell Update message. The U-RNTI in the message indicates the previous serving Node B+.

· The UE context is fetched by the target Node B+. The source Node B+ is addressed by the U-RNTI included in the Cell Update message.

· The target Node B+ transmits the reconfiguration parameters in the form of Cell Update Confirm message.
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Figure y: Signaling flow for enhanced SRNS relocation with UE controlled mobility
9.1.X.3   NAS messages handling and interaction with CN

An issue related to the proposed solution is the handling of NAS messages and of CN-initiated Iu procedures (e.g. Iu release) during the relocation procedure. The origin of the problem is that in the enhanced SRNS relocation procedure the CN is not notified during the preparation phase of the relocation, as is the case for the legacy procedure.

Two possible solutions are considered to avoid complicated handling in the mentioned scenarios:

1. Source Node B+ to reject NAS messages (sent via Direct Transfer) and other CN-initiated procedures during relocations with an appropriate cause value. This way the CN can learn that an SRNS relocation is in preparation and take appropriate actions.
2. Source Node B+ to notify the CN of the initiation of inter-Node B+ change so that the CN can delay executing some Iu procedures (in this case the flows in Section 9.1.X.1 should be modified to include a Relocation Indication message between the source Node B+ and the CN)
The effect of either of the solutions is that the CN can be informed when a relocation in process and take the appropriate actions, thus making the handling of both NAS messages and other CN-initiated Iu procedures similar to the legacy SRNS relocation procedure case.
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