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1 Introduction 
Two key functions in the normal operation of an HNB Access Network are:

a) the ability for the HNB & HNB-GW to support the establishment of signalling connections towards the Core Network on behalf of UEs and

b) the ability for the HNB-GW to determine which HNB a UE is currently attached to.

Implementing a solution to support these functions illustrates that there is a dependancy between them. This document outlines such a solution and highlights the dependancy.

2 Discussion

The UE Registration procedure introduced in [1] is used to “inform” the HNB-GW when a UE attaches to a specific HNB. This is important as it can improve the efficiency of handling Paging Requests in the GW, and it also allows the HNB-GW to track the mobility of a UE within the HNB network. 

In addition when a UE establishes a Signalling connection to a CN Node it is useful for the HNB Access Network to assign a “context” to this signalling connection so that it help identify this connection across the Iuh interface and hence aid the HNB-GW in mapping Iuh connections to corresponding Iu connections.
One mechanism for assigning a context to a UE signalling connection(s) is to utilise the UE registration procedure and allocate the assignment responsibility to the HNB-GW. This has the advantage of optimising the connection lookup procedure in the HNB-GW, when processing messages between the Iuh & Iu interfaces. Such an optimisation is important when considering scalability issues, as the HNB-GW will need to handle a large number of HNBs and hence many thousands of UE contexts.
This therefore involves an interaction between the UE Registration procedure and the Signalling connection establishment procedure, which is illustrated in the following sequence diagram.

[image: image1.emf]HNB


1


. 


Establish RRC Connection


CN


HNB


-


GW


4


. 


UE 


R


egist


e


r


 Request 


(


IMSI


, 


HNB Id


)


5


. 


UE Register Accept 


(


IMSI


, 


context


-


ID


)


UE


6


. 


Connect 


(


C


ontext


-


ID


,


CN Domain ID


, 


... 


,  


RANAP I


nitial UE message


)


7


. 


SCCP


: 


C


R 


(


RANAP Initial UE Message


)


8


. 


SCCP


: 


CC


17


. 


UE 


D


e


-


regist


e


r


 (


IMSI


)


15


. 


SCCP


: 


RLSD


16


. 


SCCP


: 


RLC


9


. 


Signalling message exchanges 


(


e


.


g


. 


RAB Assignment etc


)


10


. 


SCCP


:


D


T


1


(


RANAP 


Release Iu Connection 


Command


)


11


. 


Direct Transfer 


(


Context


-


Id


, 


CN Domain Id


, 


RANAP Release 


Iu Connection Command


)


12


. 


Release RRC Connection


13


. 


Disconnect 


(


Context


-


ID


, 


CN Domain ID


, 


RANAP 


Release Iu Connection 


Complete


)


14


. 


SCCP


:


DT


1


(


RANAP 


Release Iu Connection 


Complete


)


2


. 


RRC Initial 


Direct Transfer 


(...)


Timeout


3


. 


Identification procedure




HNB

1. Establish RRC Connection

CN HNB-GW

4. UE Register Request (IMSI, 

HNB Id)

5. UE Register Accept 

(IMSI, context-ID)

UE

6. Connect (Context-ID,

CN Domain ID, ... ,  

RANAP Initial UE message)

7. SCCP: CR (

RANAP Initial UE Message)

8. SCCP: CC

17. UE De-register (IMSI)

15. SCCP: RLSD

16. SCCP: RLC

9. Signalling message exchanges (e.g. RAB Assignment etc)

10. SCCP:DT1(RANAP 

Release Iu Connection 

Command)

11. Direct Transfer (Context-Id, 

CN Domain Id, RANAP Release 

Iu Connection Command)

12. Release RRC Connection

13. Disconnect (Context-ID, 

CN Domain ID, RANAP 

Release Iu Connection 

Complete)

14. SCCP:DT1(RANAP 

Release Iu Connection 

Complete)

2. RRC Initial 

Direct Transfer (...)

Timeout

3. Identification procedure


1. UE “attaches” to the HNB and triggers the establishment of an RRC connection
2. The UE sends a Initial Direct Transfer message to the HNB containing a NAS message

3. HNB requests UE Identification 

4. HNB sends UE Registration Request to the HNB-GW, including the IMSI of the UE.

5. HNB-GW allocates a “context id” to the UE and returns this to the HNB in the UE Registration Accept message

6. HNB sends a Connectmessage to the HNB-GW, containing a number of IEs including, the previously allocated Context Id, and a RANAP Initial UE message containing the NAS message. This context Id is then subsequently used in all Iuh messages to/from that specific UE.
7. As there is no SCCP connection currently established for that Context, the HNB-GW establishes one, and forwards the RANAP message to the relevant CN node.
8. The CN confirms the SCCP connection request 

9. Various signalling messages are exchanged between CN, HNB & UE to e.g. establish, modify, release RABs etc

10. CN sends a RANAP Release Iu connection command message to the HNB-GW

11. HNB-GW forwards this message to the relevant HNB

12. HNB triggers the release of the RRC connection to the UE. In this example a single Iu connection had been established for the UE

13. HNB sends a Disconnect message to the HNB-GW to indicate that this is the end of this particular signalling connection and includes the RANAP Release Iu Connection Complete message

14. HNB-GW forwards the RANAP message onto the CN

15. CN triggers the release of the associated SCCP connection

16. HNB-GW confirms that the SCCP connection is release

17. At some time later the HNB de-registers the UE context from HNB-GW. This time period is to improve the efficiency of certain procedures within the HNB Access Network. For example if the HNB-GW receives a RANAP Paging Request from the CN it can first attempt to page the HNB where a UE was last registered, before resorting to paging multiple HNBs.

The sequence described above supports the exchange of necessary information between HNB & HNB-GW when handling a UE, whilst at the same time minimising the amount of messaging involved. 
3 Proposal

This document illustrates the interaction between the UE Registration and Signalling Connection establishment procedures. It is proposed that the requirements that the documented message sequence places on the Iuh messages are captured in the relevant message specification which is still to be defined, and that it is also captured in R3-020 that the HNB-GW is responsible for allocating a Context Id to a UE, that the HNB-GW can then use to associate Iuh & Iu signalling connections together.
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