
3GPP TSG CT4 Meeting #50
 C4-102031
Xi’an, P.R. China
23rd  – 27th August 2010
Source:
Nokia Siemens Networks
Title:
Pseudo-CR on A-interface signalling
Spec:
3GPP TR 23.889 v1.4.0
Agenda item:
6.1
Document for:
Decision

1. Introduction
The TR description of the A-Interface signaling should be aligned with the signaling summary table in subclause 15.2. This P-CR is proposing text changes to Clause 14 describing A-interface to be in line with the corresponding P-CRs on call establishment and Inter-BSS handover cases. The A-interface signaling should be efficient and avoid additional Information Elements, which would only contain redundant information. 
2. Reason for Change

The contents and purposes of messages and information elements for the A interface should be aligned and settled. The information elements should be described to ensure that the information is unambiguous. One Editor’s notes should be deleted.

3. Conclusions

4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.889 v1.4.0.
* * * First Change * * * *

14.
Solutions for A Interface signalling and LCLS support

14.1
General

The purpose of this section is to identify the protocol signalling information that needs to be exchanged between BSS and CN, from CT4's perspective. This is however informative and the final protocol encoding is in the remit of GERAN. Different options may be presented provided they are deemed feasible. The conclusions will finalise which options from this section are selected.

In order for the BSS to establish a Local Switch several prerequisites are necessary that are related to the control protocol:

-
the Core Network must give permission and preferred LCLS connectivity (e.g. write access) to the BSS (LCLS-ConnectControl)

-
the Core Network must be able to withdraw the permission for LCLS any time during the call (LCLSConnectControl)

-
the Core Network must give indication which call legs belong to one call (unique Call Identifier)
- 
the Core Network could give indication that the BSS shall correlate, or not correlate, call legs using the given Call Identifiers
-
the BSS must indicate, when Local Switch was established or broken (LCLS-Status)

-
the BSS must indicate, when it intends/needs to break the Local Switch (LCLS-Status) 

-
the Core Network must give indication when to through-connect (LCLS-Connect Message)

NOTE:
some of the above steps may be combined into a single BSSAP message or procedure.

* * * Next Change * * * *

14.3
Signalling of Local Switching Correlation request from CN to BSS

14.3.1
General Considerations

The MSC needs to inform the BSS one way or another that it supports LCLS and that the CN permits LCLS to be activated for this call. 
14.3.2
LCLS Correlation  Solution by signalling of LCLS-Correlation request in Assignment/ Handover procedures

14.3.2.1
Technical Description 

After the CN has negotiated along the routing path (see chapter 8) that LCLS is feasible, the CN instructs the BSS about LCLS according to signalling flows described in Clause 13. 


A new IE "LCLS-Correlation" is introduced for this purpose and the IE is sent as an MSC request to the BSS within the Assignment Request message from the MSC to the BSS on a per call-leg basis. It instructs the BSS correlate call legs using the indicated GCR, or not to correlate call legs. The values for the LCLS-Correlation request are listed in the subclause 15.2.


This new IE LCLS-Correlation" is also sent in the existing messages Handover Request and Internal Handover Command to the target BSS in case of Inter-BSS handover (and Inter-MSC Handover and Inter-System Handover). Note that this way of signalling is comparable to the AoIP solution for Inter-BSS Handover, where the Codec List (MSC Preferred) is sent to the BSC before it has sent the Codec List (BSS Supported).
The CN can use the LCLS Correlation request to ask BSS to confirm whether the call is local, or not local, after any Inter-BSS handovers.
14.3.2.2
Pros and Cons for LCLS Correlation request Solution as used in  Assignment and Handover Request

Pros:

-
The BSS receives explicit indication that CN supports and permits LCLS for the given call leg throughout the core network.

- 
The core network's LCLS capability and permission information (described further down) is not coupled to the call leg correlation request and therefore the core network can e.g. temporary prohibit LCLS for a given call, while still keeping the call leg correlation information intact in the BSS. 

-
The LCLS-Correlation IE shall not be sent in case of negative preference (supplementary services etc) thereby limiting the call correlation attempts in the BSS

-
Different values of the IE are defined to control the LCLS correlation actions in the BSS for specific call scenarios, for example if this Assignment Request is for the first leg of the call it allows CN to signal to the BSS that it does not need to perform correlation for this procedure in order to avoid useless call correlation attempts in the BSS. BSS does not need to know the reason for negative LCLS preference.
Cons:

-
Impact to the signalling interface. This solution requires an extra signalling sequence to request BSS to do call correlation compared to a solution to e.g only signal LCLS Connection-Status-Control,to permit or prohibit LCLS, but such a solution might be confusing.

14.3.3
Comparison of Solutions for Signalling of Local Switching Preference from CN to BSS

Using an explicit new IE "LCLS-Correlation" has more potential than the simple implicit signalling (i.e. presence of unique call identifier). Since it needs only one or few octets in existing messages, i.e. the signalling overhead is small compared to other IEs for LCLS (e.g. the GCR) it is the current working assumption to introduce a new IE LCLS-Correlation.
* * * Next Change * * * *

14.5
Signalling of Local Switching Status from BSS to CN

14.5.1
General Considerations

After the BSS has received GCR and the request to correlate call legs and the LCLS-Connection-Status-Control (in case of HO) which indicates that LCLS shall be connected and after the BSS has identified that LCLS is feasible, it needs to report the indication back to the CN that it has correlated the two legs of the call and that it is feasible to perform local switching or not and what is the status of the local switching.

14.5.2
LCLS Status Solution by signalling Local Switching Status in new message and in Assignment/Handover procedures

14.5.2.1
Technical Description

A new IE "LCLS-BSS-Status" is sent in e.g. the Assignment Complete and Handover Request Acknowledge (and more)messages to the CN. Both MSCs (oMSC and tMSC) send the Assignment Request (or Handover Request) at different points in time to the BSS. 

The LCLS-BSS-Status is only fully known and stable after the second Assignment Request (oAssignment-Request or tAssignment-Request, whichever comes later), or the Handover Request, has been received. An additional new Message seems necessary, e.g. termed "LCLS-Notification", which is sent whenever the BSS detects that the LCLS-BSS-Status has changed. The MSCs need this LCLS-Status to determine how to handle the User Plane within the Core Network.

A new Message "LCLS-NOTIFICATION" and a new IE "LCLS-BSS-Status" are introduced. The LCLS-BSS-Status IE may be sent in the Assignment Complete message and Handover Complete messages and in the new LCLS-NOTIFICATION message, whenever it is necessary to inform the CN about a change in the LCLS-BSS-Status. If the (optional) LCLS-Status is not included in Assignment Complete and Handover Complete then it must be assumed that LCLS is not feasible. The values of LCLS-BSS-Status are listed in subclause 15.2.
LCLS-BSS-Status indicates that local switching is feasible but also may indicate if local switching is feasible/established or must be reverted for example if a handover is needed. 

NOTE: 
The LCLS Status exchanged within the CN is different from the LCLS-BSS-Status and is signalled through the CN via NNI signalling to update intermediate nodes in the call path of the current LCLS status from core network point of view. The core network signalling is described in Clause 13..

14.5.2.2
Pros and Cons for LCLS Status Solution as new IE in new message and existing messages

Pros:

-
The CN receives notification that the two call legs have been correlated and LCLS is feasible.

-
The CN receives notification at any time during the call if local switching status of the call has changed.

Cons:

-
Impact to the signalling interface

14.5.3
Comparison of Solutions for Signalling of Local Switching Status from BSS to CN

Currently there is only one option feasible, which therefore should be standardised.

* * * Next Change * * * *

14.6
Signalling of Local Switching user plane Connection Control from CN to BSS

14.6.1
General Considerations

The signalling within the Assignment procedures does not yet determine the feasibility of LCLS within BSS. At that time in signalling the tUser has still not accepted the call and the User Plane shall therefore still not be through-connected. The Connect information for non-LCLS calls is not currently sent to the BSS, but only to the MS. As the answer to the call occurs after any further A-interface messaging from the oMSC it seems therefore necessary to introduce a new message from CN to BSS to tell the BSS when to through-connect the user plane locally in the BSS. 
14.6.2
LCLS Connection Control Solution using new "LCLS-CONNECTION_CONTROL" message and IE to BSS

14.6.2.1
Technical Description

A new Procedure "LCLS-Connect Control ", two new Messages "LCLS-CONNECT_CONTROL " / "LCLS-CONNECT_CONTROL -ACK" and a new IE "LCLS-Connection-Status-Control" are introduced on the A-Interface to inform the BSS, when and how to "Connect" the call locally within BSS. 

The trigger for this LCLS-Connect Control procedure during call establishment is the "Answer" message from tMSC. Both tMSC and oMSC send the new Message LCLS-CONNECT_CONTROL to both tBSS and oBSS respectively. The content, i.e. the coding of the IE LCLS-Connection-Status-Control is in general identical on both A-Interfaces, but could be different as described in Clause 13. 
If both call legs receive an LCLS-CONNECT_CONTROL message and the contents of the LCLS-Connection-Status Control IE allow and request LCLS to be established, the BSS establishes LCLS. The tBSS call leg gets tLCLS-CONNECT in general earlier than the oBSS call leg gets oA-CONNECT.

Both tBSS and oBSS shall acknowledge this LCLS-CONNECT_CONTROL message after the status of LCLS is clarified, i.e. after both call leg got the LCLS-CONNECT_CONTROL message and LCLS is through-connected.
The content of the new Message "LCLS-CONNECT_CONTROL" and the values of the LCLS-Connection-Status-Control IE are listed in subclause 15.2. The new IE LCLS-Connection-Status-Control can be included also in the existing messages Handover Request and Internal Handover Command.
The LCLS-Connection-Status-Control IE is not needed in Assignment Request since it is always required that the MSC-Servers request LCLS connection using the new  LCLS-CONNECT-CONTROL message at call set-up.
14.6.2.2
Pros and Cons for LCLS Connect Control Solution 

Pros:

-
The CN controls when the local call local switch user plane through-connection occurs;
this functionality is required to fulfil fundamental call establishment control principles.

-
The BSS is told when the user plane can be locally switched both-way and when the user plane shall be bi-casted.
-
The CN is informed when this has been achieved by the LCLS-BSS-Status sent by the BSS.

Cons:

-
Impact to the signalling interface

14.6.3
Comparison of Solutions for Signalling of Local Switching User Plane Connection Control/Enabled from CN to BSS

Currently there is only one option feasible and this solution should be standardised.

14.7
Signalling of Local Switching Disabled from CN to BSS

14.7.1
General Considerations

It shall be possible for the CN to disable LCLS (e.g. due to some Supplementary Services), when LCLS is already established. 

14.7.2
LCLS Disabled Solution using new LCLS-Disconnect message to BSS

14.7.2.1
Technical Description

A Supplementary Service may be invoked any time during a normal call. In general there is no existing message from CN to BSS in this very moment. Therefore a new Message must be introduced to indicate that LCLS connection in the BSS shall be disconnected. This new Message may be sent from either or both oMSC or tMSC. The BSS shall then disconnect the LCLS path within its BSS and re-route the connection as for a normal call across the A-interfaces to oMSC and tMSC.

The new Message could be named "LCLS-DISCONNECT". 

14.7.2.2
Pros and Cons for LCLS Disabled Solution using new message

Pros:

The CN can at any time break an established LCLS-path

Cons

-
A new message specifically for disconnecting LCLS is defined.

14.7.3
LCLS Disabled Solution using LCLS-ConnectionStatusControl IE within LCLS-CONNECT_CONTROL Message to BSS

14.7.3.1
Technical Description

The new message LCLS-CONNECT_CONTROL, proposed in 14.6.2, could be used to indicate that LCLS connection in the BSS shall be disconnected by setting the LCLS-Connection-Status-Control IE to "Release LCLS". This message may be sent from either or both oMSC or tMSC. The BSS shall then disconnect the LCLS path within its BSS and re-route the connection as for a normal call across the A-interfaces to oMSC and tMSC.

After the Supplementary Service is terminated the same Message LCLS-CONNECT_CONTROL may then be reused, of course with other parameter settings.

14.7.3.2
Pros and Cons for LCLS Disabled Solution using LCLS-CONNECT

Pros:

· The CN can at any time break an established LCLS-path

· The same message as defined for connection of LCLS is re-used. This is more code-space-economic and simpler to implement.

Cons

-
The BSS must check the control IE to determine the request from the MSC. 

14.7.4
Comparison of Solutions for Signalling of Local Switching Disabled from CN to BSS

Little is gained from defining separate messages for LCLS Connect and LCLS Disconnect; one new Message, e.g. "LCLS-CONNECT_CONTROL" is sufficient and adequate for this functionality. The included new IE LCLS-Connection-Status-Control allows CN control of all necessary actions.

Working Assumption: one new Message "LCLS-CONNECT_CONTROL" is used by the CN to control the break of the LCLS-path within the BSS.

