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1. Introduction
The P-CR proposes to limit the scope of the LCLS work within Release 10 to the essential functionality that is required for the feature to work. This would mean utilizing a phased approach to define the full functionality of LCLS and enable normative specification development within Release 10 to contain the basic framework for LCLS and further enhancements to this within Release 11.
2. Reason for Change
During the work of the technical report for Local Call Local Switch work has been delayed due to some key issues that are required for the basic functionality.  For example, how to perform Call Leg Correlation is a fundamental concept to applying Local Call Local Switch as is the how the User Plane is handled.  

The ongoing discussions on these controversial topics has meant that the analysis within the Technical Report has slipped from Release 9 into Release 10, and this has had the knock-on effect that other areas that may be seen as not critical to how Local Call Local Switch is implemented, e.g. some Supplementary Service interactions, have not yet been analysed.

It is the source company's view that a phased approach should be taken to ensure a base level of functionality within Release 10 normative specifications and allow deployments of this technology within Operators networks.  Base functionality for Phase 1 (normative Release 10) is proposed to be:-

· Ability to Establish Local Call Local Switch
· Call Leg Correlation

· Signalling on A-interface and within Core Network

· Impacts to User Plane 

· Lawful Intercept

· Ability to Break LCLS

Functionality for Phase 2 (normative Release 11) is proposed to be other outstanding areas that are not necessarily critical to the operation of LCLS (e.g. LCLS could be broken to execute) such as the Impacts to Supplementary Services and Existing Features (Section 10 and inclusive sections), where analysis has not been completed.  
Note that in relation to the Impacts to Supplementary Services and Existing Features, within Phase 1 when LCLS is established and depending on the actual service, it is a valid solution to break the local call local switch during service interaction and the re-establish local call local switch after service interaction is complete.

Furthermore, whilst focus should be given to standardizing the normative fundamentals within Release 10, if time permits and solutions can be agreed upon, normative standardization of impacts to supplementary services and existing features, optional package to notify MGW that call is local call local switch, and enhanced solution for mid-call tones/announcements can also be considered within Release 10.  This can be handled on a case by case basis.
It is proposed that if the fundamentals of LCLS can be concluded on within this meeting, that the TR should be viewed as closed.
3. Conclusions

This P-CR proposes to update relevant the Impacts to Supplementary Services and Existing Features that have not yet been analysed within Section 10 of the TR.
This P-CR also proposes that if the fundamental aspects of LCLS reach a conclusion in CT4#50 that the TR is sent for approval to CT Plenary and agreed that normative work for the fundamental aspects is focused on in Release 10.
4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.889 v1.4.0.
* * * First Change * * * *
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10.8 
Call Deflection Service 

The call deflection service is signalling based and therefore there is no impact on LCLS. 

10.9 
Calling Line Identification Presentation (CLIP) Calling Line Identification Restriction (CLIR) Connected Line Identification Presentation (COLP) Connected Line Identification Restriction (COLR) 

The calling line identification related services are signalling based and therefore there is no impact on LCLS.

10.10 

Call Forwarding Services Call Forwarding Unconditional (CFU) Call Forwarding on mobile subscriber Busy (CFB) Call Forwarding on No Reply (CFNRy) Call Forwarding on mobile subscriber Not Reachable (CFNRc), Call forwarding after user determined user busy (UDUB)


There may be interaction between LCLS and the call forwarding services both when the B subscriber call leg is a LCLS candidate and when the forwarded-to C subscriber call leg is a LCLS candidate. Unconditional CFU and CFB are performed in the core before the call is connected and therefore there is no interaction for these services between the B subscriber call leg and LCLS. LCLS may be activated if the forwarded-to C subscriber call leg is local together with the A subscriber call-leg. 

On CF on no reply (CFNRy), CF on mobile not reachable (CFNRc) and CF on mobile subscriber busy (CFB) the call is forwarded before connect and therefore there is a possible interaction between the original LCLS negotiation, which indicated LCLS feasible during the set-up phase and subsequent LCLS negotiation for the forwarded-to call leg, which may result in LCLS not being feasible or vice versa.

Handling of LCLS together with call forwarding services therefore may require e.g. that the initial LCLS signalling with the B subscriber call leg needs to be cancelled and new LCLS signalling may need to be initiated with the C subscriber call leg. 
The CFU, CFB, CFNRy, CFNRc, UDUB services are signalling based and therefore there is no impact on LCLS.

10.11 
Call Waiting (CW)

10.11.1
General

In order to identify the interactions between Call Waiting supplementary service (CW) and LCLS the following is assumed:

-
subscriber A is to be the served subscriber with the call waiting supplementary service,  

-
subscriber B is to be the one who is engaged in a call with user A, 

-
subscriber C is to be the one who has originated a call to subscriber A which causes the call waiting supplementary service to be invoked.

If the served mobile subscriber A has activated the CW service and has an active call towards user B, then when an incoming call from user C arrives the CW service shall be invoked and the call shall be offered to subscriber A with an appropriate indication. The mobile subscriber A has then the choice of accepting, rejecting or ignoring the incoming call.
-
Subscriber A is served by aMSC and aBSS; subscriber B is served by bMSC and bBSS; subscriber C is served by cMSC and cBSS. 

-
LCLS is supported by all nodes. 

-
Subscribers C, A and B are served by the same BSS (cBSS, aBSS and bBSS are the same BSS). Furthermore if BSS ID is used for "intra-BSS call" detection by cMSC and aMSC: cBSS ID is equal to aBSS ID. 

-
Active call between subscribers A and B is an "intra-BSS call" with global call reference GCR-ab.
10.11.2
Call confirmation of the waiting call

As already stated LCLS is supported and the active call between users A and B is an "intra-BSS call". When user C triggers call setup the cMSC will create GCR-c. The procedure from the subclause 13.2.1 will be applied for the for the basic call establishment from the user C to A. 

Figure 10.11.2.1 shows the sequence for the actions necessary within the core network during call confirmation and the acceptance of a waiting call.
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28. For succeding signalling sequence see  13.2 basic call establishment  


Figure 10.11.2.1 Call Waiting when LCLS is supported 
The following steps are different compared to the basic call sequence when GCR + BSS ID are used for call leg correlation method:

1 – 4. 
as for general basic call sequence.

5. 
The aMSC will not perform the paging since the aMSC will first check if the called user A is busy and then if he activated CW service.

6. 
The aMSC sends SETUP message with new transaction id (trans-id-ac).

NOTE 1:
The aMSC and the a-MS may negotiate the bearer capability to be used for the call by the exchange of information in the SETUP and CALL CONFIRMED messages.

7. 
CALL CONFIRMED message indicates "busy".

8 – 14.
 as for general basic call sequence.

15.
 aUE reports alerting.

16a. 
When the aMSC server receives the Alerting indication from the called user A it returns ACM with a Generic Notification Indicator parameter indicating "Call is a Waiting call".

16b. 
as step 18b for general basic call sequence.

17. 
Calling user C is informed that his call is a waiting call.

The LCLS status of the active call between A and B will not be changed if the mobile subscriber A decides to reject or to ignore the waiting call.

If the mobile subscriber A decides to accept the waiting call it can either put the existing call on hold or the call is released (according to 3GPP TS 23.083 [10]).

18. 
Called user A put the active call A-B on hold. HOLD request with transaction id that corresponds to call A-B is sent to aMSC server.

NOTE 2:
If the existing call is put on hold the procedure for Call Hold from subclause 10.12 will be followed for the active call A-B. The possible announcements due to Call Hold should be described within solution for mid-call announcements and tones (see subclause 10.12).
19. 
When the aMSC server receives the HOLD request from the called user A it sends CPG with a Generic Notification Indicator parameter indicating "Remote Hold" towards bMSC server.

20. 
aMSC server confirms acceptance of the HOLD request.

21. 
as step 20 for general basic call sequence.

22. 
When the aMSC server receives CONNECT request for the waiting call C-A it needs to send modify Assignment request to aBSS containing GCRc, LCLS-Preference and LCLS_ConnectionStatusControl set to  "connect".

23a. 
aBSS returns the ASSIGNMENT COMPLETE message with LCLS-Status indicating "LCLS feasible".

23b. 
cBSS signals LCLS_NOTIFICATION with LCLS-Status set to "LCLS feasible".

24.
 as step 22 for general basic call sequence.

25. 
aMSC confirms the CONNECT request. 

26. 
aMSC returns ANM with LCLS-Status indicating "LCLS feasible".

27 – 28. 
as steps 24 – 28 for general basic call sequence.

10.12 
Call Hold (CH)


The Call Hold service is signalling based and therefore there is no impact on LCLS. Possible announcements due to Call Hold should be covered by the solution to support mid-call announcements and tones, see subclause 10.5.2.
10.13 
Multiparty (MPTY)


The analysis and conclusion for the impact of LCLS to Multiparty is not complete.  Therefore it is recommended that the Local Call Local Switch functionality is broken during the call and the user plane routed back to the core network when utilizing this Supplementary Service/Feature.  After MPTY is complete LCLS can be re-established.
10.14 
Closed User Group (CUG)

No impact. 

10.15 
Advice of Charge (AoC)

No impact.


10.16 
User-to-User Signalling (UUS)

No impact.
10.17 
Call Barring Services

No impact.

10.18 
Explicit Call Transfer (ECT)

The analysis and conclusion for the impact of LCLS to Explicit Call Transfer is not complete.  Therefore it is recommended that the Local Call Local Switch functionality is broken during the call and the user plane routed back to the core network when utilizing Explicit Call Transfer.

10.19 
Completion of Calls to Busy Subscriber (CCBS)


The Completion of Calls to Busy Subscriber service is signalling based and therefore there is no impact on LCLS
10.20 
Multicall 

LCLS is not allowed for Multicall. 

10.21 
Calling Name Presentation (CNAP)

No impact.
10.22 
Voice group call service (VGCS), Voice broadcast service (VBS)

LCLS is not allowed for VGCS and VBS because the dispatchers are a multiparty call and for talkers and listeners the distribution point of voice is in the MSC.

10.23
Emergency Calls

Emergency calls are anticipated to terminate in the fixed network and therefore emergency calls are not eligible for LCLS.

10.24
RTP Multiplexing

No impact.


10.25
Customised Alerting Tone (CAT)

There is no interaction between LCLS and multimedia CAT; LCLS is not supported for multimedia calls. Audio CAT should be played before the call is connected and therefore there is no interaction with LCLS. The audio CAT in the mid-call phase is for further study, see subclause 8.5.2.

10.26
CAMEL

The analysis and conclusion for the impact of LCLS to this Supplementary Service/Feature is not complete.  Therefore it is recommended that the Local Call Local Switch functionality is dependent on the specific CAMEL Service.  For some CAMEL services LCLS should be broken during the call and the user plane routed back to the core network when utilizing this Supplementary Service/Feature.

10.27
IMS Centralized Services (ICS)

No impact.
* * * Next Change * * * *

16.
Conclusions and Recommendations
Through the preceding technical investigation within this technical report, it is concluded that providing Local Call Local Switch functionality is achievable with functionality both with the BSS and the Core Network.

It is recommended to 3GPP that the necessary detail within this report related to fundamental functionality is used as a basis for further technical work within the Release 10 timeframe. Fundamental functionality is defined below:-

-
Ability to (re-)Establish Local Call Local Switch

-
Call Leg Correlation

-
Signaling on A-interface and within Core Network

-
Impacts to User Plane 

-
Lawful Intercept

-
Ability to Break LCLS

It is further recommended that Stage 2 and Stage 3 work be specified within existing specifications as defined within Annex X.
It is also recommended to 3GPP that further technical investigation and specification is required within the Release 11 timescale in order to progress further enhancements to LCLS e.g. Impacts of LCLS to some Supplementary Services and Existing Features, optional package to notify MGW that call is local call local switch, enhanced solution for mid-call tones/announcements.  It is viewed that if time permits and solutions can be agreed upon, normative standardization of these enhancements to LCLS can also be considered within Release 10.  This can be handled on a case by case basis.
* * * Next Change * * * *

Annex X (informative):
Impacts to Specifications

Table X.1 identifies the existing specifications within CT Working Groups that require modification to define LCLS.

Table X.1
	Existing Specification
	Responsible WG
	Brief summary of impacts

	3GPP TS 23.205 [8]
	CT4
	Reference to the new Stage 2 specification for call flows and procedures to introduce LCLS core network functionality in a BICC based CS Core Network.

	3GPP TS 23.231 [12]
	CT4
	Reference to the new Stage 2 specification for call flows and procedures to introduce LCLS core network functionality into a SIP-I based CS Core Network,

	3GPP TS 29.205 [aa]
	CT4
	Creation of the LCLS APP

	3GPP TS 29.002 [bb]
	CT4
	Extension to MAP for LCLS-Status for the Inter-MSC Handover scenario

	3GPP TS 23.003 [cc]
	CT4
	Definition of BSS ID

	3GPP TS 29.232 [dd]
	CT4
	Definition of optional package to notify MGW of local call local switch


Table X.2 identifies the new specifications that are required to define LCLS.

Table X.2

	New Specification
	Responsible WG
	Brief summary of impacts

	3GPP TS 23.abc
Local Call Local Switch; Stage 2
	CT4
	New TS to specify the call flows and procedures for Call Establishment, Handover, etc.

Level of support of Supplementary Services and existing Features.

This TS does not intend specify the protocol impacts related to GERAN specifications.


* * * Next Change * * * *
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