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1. Introduction

This contribution propos to add some new solutions for the signalling and LCLS support on A interface.
2. Reason for Change

In section 11.3, there have two different solutions for correlation call legs (Solution 1: MSC-Ss exchange unique RAN-Identifiers and Solution 2: MSC-S's inform RAN with Unique Call Identifier). By using these two different solutions, the solution for the singnalling on A interface will be different. However in chapter 12, there only one solution related to section 11.3.3(solution 2), the solution relates to section 11.3.2(solution 1) can not found. So a new solution related to section 11.3.3(solution 2) is proposed in chapter 12. Moreover, some new solution for the singnalling on A interface are also proposed in order to establish/release local switching feasible. 
3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.889v0.2.0.
* * * First Change * * * *

<Proposed change in revision marks>
12.
Solutions for A Interface signalling and LCLS support

12.1
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 only and the final protocol encoding is in the remit of GERAN. Different options may be presented provided they are deemed feasible. 
12.2
Signalling of Local Switching Capability from BSS to CN
12.2.1
General Considerations
The BSS and CN must know their capabilities regarding LCLS. It is important for minimising the signalling overhead within the CN that the BSS informs the CN as early as possible. The other direction, CN to BSS, seems less critical.

12.2.2
Solution 1 O&M Configuration
12.2.2.1
Technical Description
One option is to configure the BSS-capabilities within each MSC by O&M parameters and the MSC capabilities within each BSS by other O&M parameters. Then no additional signalling for the capability exchange is necessary. 

12.2.2.2
Pros and Cons

Pros:

-
no signalling interface impacts

Cons:

-
This approach is error prone due to the hand-administration 

-
The whole BSS must be homogeneously supporting LCLS or the LCLS attempt would fail rather often

-
This administrative approach is static and can not react quickly on changing conditions.

12.2.3
Solution 2 LCLS-BSS Signalling Capability in Assignment Complete
12.2.3.1
Technical Description 
This option proposes to add a new IE "LCLS-Capability" in the Assignment-Complete message. But this is a bit late in the process, the CN may have to do pro-active signalling for LCLS without knowing, if that would ever be successful. 

This new IE needs to indicate: "LCLS-Yes" / "LCLS-No". Default is "LCLS-No" and this is assumed, if the IE is not present. oMSC may only start to employ the additional signalling for LCLS, if it knows that the oBSS supports it. tMSC may only apply signalling for LCLS, if it knows that tBSS supports it.

12.2.3.2
Pros and Cons

Pros:

-

Cons:

-
Depending on the call establishment the CN LCLS capability would need to be negotiated without knowing if the originating BSS supported LCLS. Depending on the LCLS CN solution this could be unnecessary signalling and configuration in the CN.
-
Impact to the signalling interface

12.2.4
Solution 3 LCLS-BSS Signalling Capability in "Complete Layer 3" message
12.2.4.1
Technical Description 
This option proposes to add a new IE "LCLS-Capability" on the A-Interface, per call leg, within the "Complete Layer 3" Message. This is the approach already taken for the AoIP-Capabilities. The new IE could be used by oBSS and tBSS. The MSC's would be informed at a very early point in time and per call leg, so very accurate. This approach supports a non-homogeneous BSS, i.e. some parts of the BSS could (already) support LCLS, while others are (still) not capable. 

This new IE needs to indicate: "LCLS-Yes" / "LCLS-No". Default is "LCLS-No" and this is assumed, if the IE is not present. oMSC may only start to employ the additional signalling for LCLS, if it knows that the oBSS supports it. tMSC may only apply signalling for LCLS, if it knows that tBSS supports it.

12.2.4.2
Pros and Cons

Pros:

-
The CN receives the information that the BSS supports LCLS very early in the call and therefore if it is not supported then no further CN signalling would be initiated for LCLS.

-
There is no dependency on when the assignment is applied compared to solution 2

Cons:

-
Impact to the signalling interface

12.2.5
Comparison of Solutions for Signalling of Local Switching Capability from BSS to CN
FFS
12.3
Signalling of Local Switching Preference from CN to BSS
12.3.1
General Considerations
The MSC might need to send to the BSS and indication that it supports LCLS and that the CN permits LCLS to be activated for this call. 

12.3.2
Solution 1 signalling of LCLS-Preference in Assignment/Handover procedure
12.3.2.1
Technical Description 
After the CN has received the LCLS-Capability from both radio legs and has negotiated along the routing path (see chapter 11) that LCLS is feasible, it sends the LCLS-Negotiation to the result within Assignment Request/Handover Request to the BSSes. 

Editor's Note:
It is FFS if it is really required that the MSC should defer the sending of the LCLS-negotiation result for the originating BSS Assignment – since the final negotiation result will be received by the same BSS for the terminating Assignment.


A new IE "LCLS-Preference" is introduced. It is sent within the Assignment Request/Handover Request message from the MSC to the BSS on a per call-leg basis. It instructs the BSS on the possibilities and preferences for LCLS for the call-leg. 
The details for contents and coding are FFS.
12.3.2.2
Pros and Cons

Pros:

-
The BSS receives indication that CN supports LCLS capability.

-
The BSS receives the result of the negotiated the LCLS capability and preference through the network

Cons:

-
Impact to the signalling interface
-
The "LCLS-Preference" is sent to the BSS, even the call is not a local call. Therefore, the transmission resources are wasted.
-
The setting of the a "LCLS-Preference" IE to ‘No’, together with the provision of the information for the correlation of the call legs, would allow the BSS to detect that some calls are local ones, but never "LCLS preferred”. In this case it would be possible to speculate this is because Lawful Interception is activated for those calls and thus this would break the requirements described in 9.2 (Solution 1 for Lawful Interception).
12.3.3
Solution 2 No signalling of LCLS-Preference 
12.3.3.1
Technical Description 
The CN does not need to send any explicit “LCLS-Preference” neither in the assignment/handover procedures nor in new additional messages. The presence of the information for the correlation of the call legs (regardless of the specific solution) is a sufficient indication that LCLS is possible for the call. This does not preclude the need for an explicit enabling message from the CN to the BSS (see section 12.6).

12.3.3.2
Pros and Cons

Pros:

· No impact to the signalling interface

· No risk of speculation that LCLS is not enabled for Lawful Interception reasons.
Cons:

-


12.3.4
Comparison of Solutions for Signalling of Local Switching Preference from CN to BSS

FFS
12.4
Signalling of the correlation of the call legs from CN to BSS
12.4.1
General Considerations
The call legs need to be identified by the MSC to the BSS so that the BSS can determine whether or not they are the same call and therefore LCLS is feasible. 

12.4.2
Solution 1 signalling of GCR in Assignment/Handover procedures
12.4.2.1
Technical Description 
This solution is based on the assumption that in order to correlate the two call legs in the BSS the method is to send the Global Call Reference. This is a proposed solution in subclause 11.3. 

The MSC's within the CN have no knowledge about the other end's call-leg or radio access network. They send therefore a new Global Call Reference (see 11.3.3), which is unique for the call, within Assignment Request and Handover Request to each BSS on a per call-leg basis to allow the correlation of call-legs of one call, if both end in one BSS.
A new IE "Global Call Reference" is introduced for the A-Interface. It is sent within the Assignment Request and Handover Request message from the MSC to the BSS on a per call-leg basis. Contents and coding is as for the Global Call Reference within the Core Network (see chapter 11).
According to Solution 1 for Lawful Interception (see Section 9.2) the "Global Call Reference" IE should not be sent for calls under Lawful Interception. Whether this has any drawbacks is FFS.
12.4.2.2
Pros and Cons

Pros:

-
The BSS receives a globally unique call identifier (GCR) from each call leg and can then check if they are identical

-
The MSC does not need to have any signalling or coordination with the other leg of the call

Cons:

-
Impact to the signalling interface
-
For every call, BSS needs to find the other leg of the call. However, in most case it will fail to find the other leg, since the call is not a local call, therefore the resources of both transmission and BSS will be wasted.
12.4.3
Solution 2 signalling of Call-Leg Information parameter in Assignment/Handover Procedures

The MSC's within the CN have the knowledge about the other end's call-leg or radio access network. A new IE "Call-Leg Information" is introduced for the A-Interface which is unique for the call in the BSS, and it is sent within Assignment Request and Handover Request to the BSS in order to allow the correlation of call-legs of one call, if both end in one BSS.
The contents and coding of the “Call-Leg Information”is as for this IE within the Core Network (see chapter 11).
12.4.3.1
Pros and Cons

Pros:

-
The BSS receives a local unique call identifier (Call-Leg Information) from Assignment Request/Handover Request message can then check if they are present.
-
The BSS does not need to check if the call is not a local call or the call can not be locally switched.
Cons:

-

12.4.4
Solution 3 signalling of existing call reference parameter in new additional procedures 

This solution is FFS
12.4.5
Comparison of Solutions for signalling the correlation of call legs from CN to BSS

FFS
12.5
Signalling of Local Switching Status from BSS to CN
12.5.1
General Considerations
After the BSS receives the information for the correlation of the call legs (regardless of the specific solution), and the LCLS-Preference (if found as needed)and identified that LCLS is feasible, it needs to reports 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.

12.5.2
Solution 1 signalling of Local Switching Status in new message and in Assignment/Handover procedures
12.5.2.1
Technical Description 
A new LCLS-Status IE is sent in the Assignment Complete and Handover Complete messages to the CN. Both MSCs (oMSC and tMSC) send the Assignment Request or Handover Request messages at different points in time to the BSS. The LCLS-Status is only fully known and stable after the second Assignment Request (oAssignment-Request or tAssignment-Request, whichever comes later) or the Handover Request message has been received. An additional new Message seems necessary, e.g. termed "LCLS-Notification", which is sent whenever the BSS detects that the LCLS-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-Status" are introduced. The LCLS-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-Status. If the (optional) LCLS-Status is not included in Assignment Complete and Handover Request-Acknowledge, then it must be assumed, that LCLS is not feasible.

LCLS-Status indicates that local switching is feasible but also may indicate if local switching must be reverted for example if a handover is needed.

12.5.2.2
Pros and Cons

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 of the call has changed.

Cons:

-
Impact to the signalling interface
12.5.3
Comparison of Solutions for Signalling of Local Switching Status from BSS to CN

FFS
12.6
Signalling of Local Switching Enabled from CN to BSS
12.6.1
General Considerations
The Assignment Requests allows determining the feasibility for LCLS within the BSS. But at that time the tUser has still not accepted the call and the User Plane shall still not be through-connected. The Connect information is up to REL-8 not send to the BSS, but only to the MS. It seems therefore necessary to introduce a new Message "A-CONNECT" from CN to BSS. 

12.6.2
Solution 1 new Connect message to BSS

12.6.2.1
Technical Description
A new Procedure "LCLS Enabled", two new Messages " LCLS ENABLING STATUS " / " LCLS ESTABLISHMENT STATUS " and a new IE "LSEN" are introduced on the A-Interface to inform the BSS, when and how to "Connect".
The trigger for this LCLS Enabled procedure is the local switching is possible which is seen by both tMSC and oMSC. Both/Either, tMSC and oMSC, send the new Message  LCLS ENABLING STATUS to both/either, tBSS and oBSS,. The content, i.e. the coding of the IE LSLS Enabled is send on both/either A-Interfaces could be different, FFS.
If a LCLS ENABLING STATUS  message is received by the BSS and the contents of the  LCLS Enabled IEs allow LCLS, then BSS establishes LCLS..

Both/Either, tBSS nor oBSS, shall acknowledge this LCLS ENABLING STATUS  message, notifying whether LCLS is immediately established - or not.
After receiving the LCLS ENABLING STATUS message allowing the BSS to establish LCLS, the BSS can notify the tMSC and/or oMSC that LCLS is established at any time during the call, e.g. after an intra-BSS handover. This might imply the definition of a new message from the BSS to the CN (see sub-clause 12.8)

12.6.2.2
Pros and Cons

Pros:

-
The CN controls when the local call local switch user plane through-connection occurs

-
The BSS is told when the user plane can be switched to bothway

-
The CN is informed whether this has been achieved.

Cons:

-
Impact to the signalling interface
12.6.3
Comparison of Solutions for Signalling of Local Switching Connect from CN to BSS

FFS
12.7 Signalling of Local Switching Disabled from CN to BSS
12.7.1
General Considerations
It shall be possible for the CN to disable LCLS (e.g. due to some Supplementary Services), when LCLS is not already established.

12.7.2
Solution 1 new Disabling message to BSS

12.7.2.1
Technical Description
The same “LCLS ENABLING STATUS” / “LCLS ESTABLISHMENT STATUS” messages defined in sub-clause 12.6.2 can be used for this purpose. 
The trigger for this LCLS disabled procedure is the local switching is impossible which is seen by either tMSC or oMSC. Both/Either, tMSC and oMSC, send the new Message LCLS ENABLING STATUS to both/either, tBSS and oBSS,. The content, i.e. the coding of the IE LCLSLS Enabled is send on both/either A-Interfaces could be different, FFS.
If a LCLS ENABLING STATUS message is received by the BSS and the contents of the LCLS Enabled IEs prevent LCLS, then BSS releases LCLS..

Both/Either, tBSS nor oBSS, shall acknowledge this LCLS ENABLING STATUS message, notifying whether LCLS is immediately established - or not.
After receiving the LCLS ENABLING STATUS message preventing the BSS to establish LCLS, the BSS shall notify the tMSC and/or oMSC that local switching will not be established immediately.

12.7.2.2
Pros and Cons

12.7.3
Comparison of Solutions for Signalling of Local Switching Disabled from CN to BSS

FFS
12.8 Signalling of Local Switching Established from BSS to CN

12.8.1
General Considerations
After receiving the “LCLS Enabled” IEs allowing the BSS to establish LCLS, it shall be possible for the BSS to established LCLS at any time during the call (e.g. after an intra-BSS handover) and not just immediately after receiving the “LCLS ENABLING STATUS” messages.

12.8.2
Solution 1 new LCLS Establishment message to CN

12.8.2.1
Technical Description
A new “LCLS ESTABLISHMENT STATUS” message can be used for this purpose. 
The BSS shall autonomously decide if and when to establish a local switch path for a local call, after being enabled by the MSC. The decision to establish a local switch path for a local call and the means to achieve this are BSS implementation dependent.

If the BSS establishes the local switch path during a handover procedure, it shall inform the MSC controlling the leg of the call under handover by sending the “LS Established” information element in the HANDOVER COMPLETE or HANDOVER PERFORMED messages (whichever is applicable). At the same time the BSS shall inform the MSC controlling the other leg of the call by sending the LCLS ESTABLISHMENT STATUS message.

If the BSS establishes the local switch path at any other time during the call, it shall send the LS ESTABLISHMENT STATUS message on both/either the SCCP connections.
12.8.2.2
Pros and Cons

12.8.3
Comparison of Solutions for Signalling of Local Switching Established from BSS to CN

FFS
12.9 Signalling of Local Switching Release Command from CN to BSS
12.9.1
General Considerations
It shall be possible for the CN to command the release of LCLS (e.g. due to some Supplementary Services), when LCLS is established.

12.9.2
Solution 1 new Release Command message to BSS

12.9.2.1
Technical Description
The same “LCLS ENABLING STATUS” / “LCLS ESTABLISHMENT STATUS” messages defined in sub-clause 12.6.2 can be used for this purpose. 
The trigger for this LCLS disabled procedure is the local switching is impossible which is seen by either tMSC or oMSC. Both/Either, tMSC and oMSC, send the new Message LCLS ENABLING STATUS to both/either, tBSS and oBSS,. The content, i.e. the coding of the IE LCLS Enabled is send on both/either A-Interfaces could be different, FFS.
If a LCLS ENABLING STATUS message is received by the BSS and the contents of the LCLS Enabled IE prevent LCLS, then the BSS shall release the local switching.

12.9.2.2
Pros and Cons

12.9.3
Comparison of Solutions for Signalling of Local Switching Release Command from CN to BSS
FFS
12.10 Signalling of Local Switching Released from BSS to CN

12.9.2.1
Technical Description
If a LCLS ENABLING STATUS message is received by the BSS and the contents of the LCLS Enabled IEs prevent LCLS, then BSS releases LCLS..

Both/Either, tBSS nor oBSS, shall acknowledge this LCLS ENABLING STATUS message, notifying whether LCLS is immediately established or not.
After receiving the LCLS ENABLING STATUS message preventing the BSS to establish LCLS, the BSS shall notify the tMSC and/or oMSC that LCLS has been released immediately.
12.9.2.2
Pros and Cons

