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1. Introduction

Some fine tuning and alignment of the A interface signaling messages are needed.
2. Reason for Change

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

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TS 23.889, version 1.3.0.
* * * First Change * * * *

14.3
Signalling of Local Switching Preference 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. The Core Network may in addition to an indication that it permits LCLS specify further conditions for LCLS, like "LCLS is allowed, but a copy of the User Plane data must be sent in uplink".
14.3.2
LCLS Preference Solution by signalling of LCLS-Preference 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, it sends the LCLS negotiation result to the BSSs. 


A new IE "LCLS-Preference" is introduced for this purpose. It is sent within the Assignment 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. 

This new IE "LCLS-Preference" is also sent in Handover Request 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).

LCLS-Preference is coded as follows:
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	Element identifier
	Octet 1

	Spare
	LSEN
	Octet 2


LSEN (Local Switching Enabled as Negotiated) indicates whether the local call can be locally switched or not:

If the call is an intra-BSS call and there are e.g. not any ongoing supplementary services preventing local switching, or MSC does not know if the call is Intra-BSS, the LSEN shall be set to “call leg correlation is preferred”.

If the call is not an intra-BSS call or if BSS shall not try call correlation for this leg of the call, e.g. ongoing supplementary services preventing local switching or this is first leg of the call, the LSEN shall be set to “call leg correlation is not needed”.
If the call is an intra-BSS call and there is e.g. not any ongoing supplementary services preventing local switching, or MSC does not know if the call is Intra-BSS, and BSS should bi-cast the user plane data to CN, e.g if LI has been activated for this call, LCLS-Preference is set to “call leg correlation is preferred and if local switching path is established, a copy of the user plane needs to be bi-casted to the MGW”.
The coding of LSEN is the following:
'00' means:
call leg correlation is preferred;

'01' means:
call leg correlation is not needed;

'10' means:

call leg correlation is preferred and if local switching path is established, a copy of the user plane shall be bi-casted to the MGW;

'11' means:
reserved for future use
14.3.2.2
Pros and Cons for LCLS Preference Solution using 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 is not coupled to the call leg correlation information, 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. 
-
IE could simply notify per call leg basis LCLS preference and in case of negative preference (supplementary services etc) limit the call correlation attempts in the BSS

-
Different extensions to the IE can be made to control the LCLS 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 compared to solution without signalling of LCLS preference, e.g. to permit or prohibit LCLS.

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

Using an explicit new IE "LCLS-Preference" 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-Preference.
14.4
Signalling of the correlation of the call legs from CN to BSS

14.4.1
General Considerations

The call legs belonging to one specific call need to be identified by the MSC(s) to the BSS(s) so that the BSS(s) can determine whether or not they are belonging to the same call and therefore LCLS is feasible. 

14.4.2
Correlation Solution by signalling of GCR in Assignment/Handover procedures (CN to BSS)

14.4.2.1
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 of the call. This is a proposed solution in subclause 9.2. 

The MSCs 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 9.2.1), which is worldwide (globally) 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 9.2).

14.4.2.2
Pros and Cons for Correlation Solution using GCR
Pros:

-
The BSS receives globally unique call identifiers (GCR) for each call leg and can then check if they are identical, i.e. if these call legs belong to one call
-
The MSC does not need to have any signalling or coordination with the other leg of the call

Cons:

-
Impact to the signalling interface

14.4.3
Correlation (CN to BSS) Solution by signalling of Call-Leg Information parameter in Assignment/Handover Procedures

This solution is based on the assumption that in order to correlate the two call legs in the BSS the method is to exchange the other Call-leg's information through the CN between the BSSes. This is a proposed solution in subclause 9.2. The MSCs within the CN must then have the knowledge about the other end's call-leg IDs and/or radio access network IDs. A new IE "distant Call-Leg Information" is introduced for the A-Interface, which is unique for the call-leg in the other 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 "distant Call-Leg Information" is as for this IE within the Core Network (see chapter 9).
14.4.3.1
Pros and Cons for Correlation ID (CN to BSS) Solution using Call Leg Info
Pros: 
-
The A-Interface defines Call-leg IDs already: "CIC" for AoTDM and "Call Identifier" for AoIP
Cons:

-
The call leg changes for each handover to a new BSS
-
The existing Call-leg IDs are not globally unique, but only MSC-unique; they need to be extended and may then not be smaller than the GCR, see next chapter

-
two Call-Leg IDs are necessary and must be exchanged through the CN

-
Standardisation effort is necessary to extend the existing call-leg IDs to globally unique call-leg IDs
14.4.4
Correlation (CN to BSS) Solution by signalling of existing call reference parameter Call ID/CIC & MSC ID in Assignment/Handover procedures 

14.4.4.1
Technical Description 

This solution is based on the method to send the Call ID/CIC & MSC ID pair (see subclause 9.3) to the BSS in order to identify the originating leg of the call when establishing the terminating leg. The signalling solution is in principle the same as in 14.4.3 but contains different call leg identification.
The Call ID/CIC & MSC ID pair identifying the originating leg of the call is propagated through the network up to the tBSS which can detect whether both call legs are served by the same BSS.

One (or more) information element(s) containing the Call ID/CIC & MSC ID pair of the other leg of the call are added to the Assignment Request and Handover Request messages from the MSC to the BSS on a per call-leg basis. The possible contents and coding of the Call ID/CIC & MSC ID pair are described in subclause 9.3.

If the tMSC does not support LCLS, or does not want to allow the BSS to correlate the two legs of the call (as in Lawful Interception solution restricting the LCLS (see Section 11), it simply does not add the Call ID/CIC & MSC ID pair of the other leg of the call in Assignment Request/ Handover Request messages.  In this case the tBSS cannot perform the correlation, cannot know that a call is a local one and consequently cannot establish LCLS. When the situation possibly later on has changed, the tMSC can provide the call correlation information to the BSS. 
Editor's Note: 
the above paragraph describes handling that should be described in the LCLS-Negotiation or LCLS Handover sections. Issues have been raised with the fact that when a far end node performs a handover to new BSS and the near end did not include any LCLS info then it will not trigger LCLS without additional CN signalling and procedures.
14.4.4.2
Pros and Cons for Correlation (CN to BSS) Solution using Call Id plus CIC & MSC Id
Pros:

-
The existing BSS CIC or AoIP Identifiers can be reused.

Cons:

-
Call leg Id changes when handover to another BSS

-
The size of IE consisting of CALL ID /CIC + MSC ID (to become globally unique) may then not be smaller than the GCR, see previous chapter

-
two Call-Leg IDs are necessary and must be exchanged through the CN

-
Standardisation effort is necessary to specify globally unique call-leg IDs
See also the corresponding Pros and Cons listed in subclause 14.3.3.2 and 9.
14.4.5
Comparison of Solutions for signalling the correlation of call legs from CN to BSS

The Global Call Reference ID is already standardized in a globally unique manner. Only one GCR is necessary for each call, regardless of handovers and other - partly complex - supplementary services. GCR option is preferred by GERAN2. GCR option would remain the call id unique throughout the call duration and if LCLS status changes from not possible to possible (e.g. in Handover) the GCR is maintained and known by the BSS through the call duration.
Working Assumption: The GCR is used as a new IE in the existing Assignment Request and Handover Request messages. The MSC shall always send the GCR to the BSS in the Assignment Request and Handover Request messages. The MSC shall always instruct the BSS either to do call correlation using GCR, or not to do call correlation using GCR.
14.5
Signalling of Local Switching Status from BSS to CN

14.5.1
General Considerations

After the BSS receives the information for the correlation of the call legs (regardless of the specific call (leg) correlation solution), and the LCLS-Preference 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 status this local switch may have.

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-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-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-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 Complete 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 is feasible/established or must be reverted for example if a handover is needed. 
LCLS-Status is coded as follows:
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	Element identifier
	Octet 1

	Spare
	LSES
	Octet 2


LSES (Local Switching Establishment Status) indicates the status of the call:

If a local switch path is not active in the BSS for a local call, the LCLS Status shall be set to “the call-leg is belonging to a local call, but it’s not yet locally switched/local switching has been released”;

If a local switch path is active in the BSS for a local call and lawful interception is not activated, the LCLS Status shall be set to “the call-leg is belonging to a local call and it’s locally switched”;

If a local switch path is active in the BSS for a local call and bi-casting is activated, the LCLS Status shall be set to “the call-leg is belonging to a local call and it’s locally switched with bi-casting to the MGW”;

If the call cannot be locally switched in the BSS (when the LCLS-Status is reported to the CN), the LCLS Status shall be set to “the call-leg cannot be locally switched”.
The coding of LSES is the following:
'000' means:
the call-leg is belonging to a local call, but it is not yet locally switched/local switching has been released;

'001' means:
the call has been locally switched;

'010' means:
the call-leg is belonging to a local call and it is locally switched with bi-casting to the MGW;

'011' means:
the call-leg cannot be locally switched.

'100' means:
reserved for future use

'101' means:
reserved for future use.

'110' means:
reserved for future use.

'111' means:
reserved for future use.
NOTE: 
Similar LCLS-Status information is also exchanged within the CN using NNI signalling to update intermediate nodes in the call path about the current LCLS status in the BSS as 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 hence is preferred.

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

14.6.1
General Considerations

The signalling within Assignment procedures 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 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. 

14.6.2
LCLS Connection Control Solution using new "LCLS-CONNECTION_CONTROL" message 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-ConnectionStatusControl" are introduced on the A-Interface to inform the BSS, when and how to "Connect". 

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. 
If both call legs receive an LCLS-CONNECT message and the contents of the LCLS-ConnectionStatusControl IEs allow LCLS, then 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.
LCLS-ConnectionStatusControl is coded as follows:
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	Element identifier
	Octet 1

	Spare
	LSCS
	Octet 2


LSCS (Local Switching Connection Start) indicates whether the local call can be locally switched or not and is coded as follows:

'000' means:
the call can be locally switched;

'001' means:

the call can not be locally switched;
'010' means:
the local switching of the call shall be released;
'011' means
reserved for future use.
'100' means
reserved for future use.
'101' means
reserved for future use.
'110' means
reserved for future use.
'111' means
reserved for future use.

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 switched to bothway

-
The CN is informed when this has been achieved.

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 should be preferred.
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-ConnectionStatusControl IE to " the local switching of the call shall be released ". 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-ConnectionStatusControl allows all necessary actions.

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

