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1. Introduction
The TR on Local Call Local Switch aims at providing a complete solution to enable locally switched calls within one BSS while not restricting or impacting existing CN functions or services.
2. Reason for Change
This proposal tries to clarify some existing text regarding the LCLS. 

1. Late Assignment Pros and Cons are added

2. A number of comments are added against the different options for example they should not suggest only pros and cons that are exactly the same as other solutions – there should be some clear added value.

3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.889 version 0.3.0 
* * * First Change * * * *

6.4
Late Assignment in Mobile-to-Mobile Call Setup with two MSC-S's
6.4.1
Technical Description of Late Assignment
The signalling for call setup with Late Assignment is at the beginning identical to the signalling with Early Assignment - up to the point when the tMS is found and has responded, the Selected Codec (SC) and the Preferred terminating RAN Codec (tRanC) are determined and the SC reported to oMSC.

For Late Assignment no resources are allocated in the BSS's prior to ringing phase; the Ringing is triggered in tMS and the local Ring-back tone in oMS. No User Plane traffic is seen, until tUser accepts the call. Figure 6.4.1 indicates this with grey-shaded arrows on radio-, Abis- and A-links. The Nb-links through the CN are allocated, but in fact no traffic is flowing and in case of a packet-switched CN no load is generated.
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Figure 6.4.1: Active User Plane and Tones in Late Assignment during the Ringing phase

Typically tUser accepts after he hears the Ringing, found his mobile and decided to find the call interesting enough. This may take a considerable time; a considerable amount of calls are never answered. 

No Radio Network User Plane costs are generated so far: 

-
Now, tUser has accepted the call !!! 

-
tMS informs first of all tMSC by the "Connect" message. 

-
tMS stops the Ringing Tone, informs tUser with a display message "Connected".

-
tMSC sends Assignment-Request to tBSS; the tRadio-leg is set up in the background, then tMSC informs tMGW;

-
tMSC sends the "Connect" message backwards to oMSC.

-
oMSC sends Assignment-Request to oBSS; the oRadio-leg is set up in the background, then oMSC informs oMGW;

-
oMSC forwards the "Connect" message to oMS; oMS informs oUser with a display message "Connected".

-
Call is set up, Users can communicate in both directions.

These "Connect" signalling messages backward from tMS to oMS and southbound to the MGWs are again (as in Early Assignment) in a "race condition" with the User Plane signal from tMS to oMS. But this time tUser starts talking typically much earlier than the User Plane is setup and a substantial part of his first utterances is lost. In a non-negligible portion of calls the User Plane can not be established and the call attempt ends with failure.

All in all: The User experience from real networks is quite negative. The operator has a substantial cost advantage, but the User dissatisfaction is too strong to leverage on that in a big scale.

6.4.2
Pros and Cons of Late Assignment

The pro of Late Assignment is a substantial resource-saving during the alerting phase. That seems important and therefore some of the ideas are proposed to be taken into consideration for LCLS.

The first con of Late Assignment is that sometimes the call setup fails due to missing resources, although the tMS was ringing and the tUser accepted the call (ghost ringing). The second con is that the through-connection is far too slow, when the tUser accepts the call. The first word(s) of the tUser are not heard. 
It is therefore not recommended to use Late Assignment in a big scale, but instead use Early Assignment with LCLS-extensions.
* * * Next Change * * * *

11.2.4
LCLS Negotiation within CN Solution 3: LCLS-Signalling between oMSC-Server and tMSC-Server
11.2.4.1
Technical Description of CN Solution 3
PHIL: It was agreed to just describe what is different with this solution from CN Solution 2. They don’t appear to have done this
This option is that the oMSC-S shall tell the tMSC-S the LCLS-Indicator (whether LCLS is allowed), oBSS-ID and oCall-Leg when the oMSC-S and the oBSS support LCLS.

And the tMSC-S shall tell the oMSC-S the LCLS-Indicator (whether LCLS is allowed), tBSS-ID and tCall-Leg when tBSS and tMSC-S support LCLS and have received LCLS-Indicator, oBSS-ID and oCall-Leg. The tMSC-S may further signal the LCLS-Status towards the oMSC-S to indicate the status of LCLS.

NOTE 1:
How the CN knows the BSS capability regarding LCLS was discussed in subclause 12.2.

A new parameter "LCLS-CN" (a new IE or an APP parameter) would be necessary between oMSC-S and tMSC-S both in forward direction and in backward direction on the Nc-Interface to signal the "LCLS-Indicator, LCLS-Status, BSS-ID and Call-Leg". The MSC-S (either oMSC-S or tMSC-S) shall indicate the intermediary MSC-S to remove the "LCLS-CN" parameter if the handling of this parameter is not supported by the backward-compatible indicator.

If BICC or ISUP is used on Nc, then the "LCLS-CN" parameter is sent within the IAM Message in forward direction and within the ANM or APM Message in backward direction.

If SIP-I is used on Nc, the "LCLS-CN" parameter is contained in the ISUP body of the corresponding SIP message. I.e., in the encapsulated IAM in the SIP-I INVITE message or in the ANM encapsulated in the 200 response message in the backward direction.

Editor’s Note:
It is FFS whether it is needed in other messages during the call.

Figure 11.2.4.1.1 illustrates a MS-to-MS Call Flow with two MSC-Ss for the case that LCLS is feasible. The OoBTC negotiation in this example here is again based on BICC. New messages and new elements are marked in red colour in the example Call Flow.
The last message (APM) from tMSC to oMSC, contains LCLS indicator (whether LCLS is allowed) LCLS-status (whether LCLS is established), tBSC-id and tCall-Leg. The oMSC will store the tBSC-id and tCall-Leg in order to identify whether the oMS is moving to tBSC (during inter-BSC handover and inter-MSC handover) by comparing the tBSC-id and t-BSC-id stored before.
NOTE 2:
The example Call Flow described here assumes that the MSC-S knows whether the BSS supports LCLS based on local configuration data and that the MSC-S request the BSS to perform LCLS until the Call is connected.
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Figure 11.2.4.1.1:
Example LCLS Call Flow for MS-to-MS call with two MSC-Ss.

Editor’s Note:
The compatibility with the late channel assignment for this solution is FFS. More detailed call flow including channel assignment to be included in the figure

Editor’s Note:
The need of extra signaling from tMSC to oMSC before/after ANM is FFS
Editor’s Notes:
The handling of codec is FFS (i.e. the compatibility of the codecs may impact the decision whether LCLS is allowed or not)
11.2.4.2
Pros and Cons LCLS Negotiation within CN Solution 3
Pros:

-
It will have less impact to A interface control plane (e.g. compared to sending the GCR for calls over A), since the MSC only sends LCLS indication to request the BSS to perform local switch, after the MSC have identified that the call is local and LCLS is allowed by CN.
PHIL: this seems not to be relevant to the subject matter which was to propose solutions for negotiating LCLS support through core-network. 
-
Also less processing impact to BSS, since the BSC do not need to identify whether the call is local or not.

Cons:

-
A bit more impact to Nc interface.
PHIL: this was not agreed to be included as a con as far as I remember. The cons are all those listed in the editor's notes above plus that it does not include the ability to negotiate particular LCLS requirements – e.g. Read Access or Write Access.
-
Assumes BSS has full support of LCLS in all BTS's – this contradicts GERAN Assumption 4.
11.2.5
LCLS Negotiation within CN Solution 4: MSC-S-judged LSLC
11.2.5.1
Technical Description

A fourth option is that oMSC-S tells tMSC-S about the LCLS information of origination call-leg. The LCLS information contain:-

-
the
 BSS-LCLS-Capability

-
its own MSC-LCLS-Capabilities

-
its own MSC-LCLS-Preference (requirements)
-
the
RAN-Identity

-
the
oCall-leg information

The Call-leg information is composed of CIC/AoIP Call identifier.

Editor’s Notes: Whether other parameters can be used as Call-leg information is FFS.
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Figure 11.2.5.1.1: Solution 3 for LCLS-Signalling; on the A-Interfaces and on Nc
The main idea of this solution is MSC-S’s exchange RAN identifier. So the tMSC can judge whether the session is LCLS or not. The oMSC also inform the tMSC the oCall-leg information, so tMSC can inform tBSS to make the cal leg correlation.

A new IE "LCLS-CN" would be necessary between oMSC-S and tMSC-S in forward direction on the Nc-Interface to signal the LCLS information. 
The same IE will be needed in backward direction for determination LCLS in later handover procedure. It could then in backwards direction also include the actual "LSLC-Status".

If BICC or ISUP is used on Nc, then the LCLS-CN IE is sent within the IAM Message or the follow-up APM Message in forward direction and within the Mobile APM Message in backward direction.

IF SIP-I is used on Nc, then it is FFS, whether the LCLS-CN IE is sent in a separate SIP header field or within the encapsulated IAM in the SIP-I-Invite in forward direction and in separate SIP header field or the encapsulated ISUP Mobile APM in SIP-I-Response in backward direction.
It is FFS whether it is needed in other messages during the call.

It is FFS, how to ensure, that no legacy nodes are in the path that don't know the LCLS-CN IE, but let it pass unmodified, although they do not understand and do not allow LCLS.
The example call setup described here assumes that:   

- 
the BSS's signal their LCLS-Capabilites to the MSC's in the Complete Layer 3 (CL3) message;

- 
the MSC-S's exchange the LCLS-CN IE which includes RAN-Identity and oCall-leg information within the Core Network to identify the call and check, if LCLS is feasible in all nodes;

- 
the MSC-S's send the oCall-leg information and the resulting LCLS-Preference to the BSS's in Assignment-Request;

- 
the BSS's correlate the call legs and reports LCLS-Status in Assignment-Acknowledge to the MSC-S's 
- 
the BSS's may send a new Message LCLS-Notification to the MSC-S's, if LCLS-Status changes;
- 
the MSC-S's inform the BSS's with a new Message LCLS Enabled to through-connect the User Plane in LCLS;
- 
the MSC-S's inform the MGW's in a new IE LCLS-UP that no User Plane traffic is to be expected( "standby").

Some new Information Elements are necessary, both, on the A-Interface, the Nc-Interface and the Mc-Interface. Some new Messages are necessary on the A-Interface. All these new elements are marked in red colour in the example Call Flow in Figure 11.2.5.1.2 for this MS-to-MS call with two MSC-S's with one potential LCLS solution for the case that LCLS is feasible. The OoBTC negotiation in this example here is again based on BICC.
 
[image: image4.emf]oMS oBSS oMSC tMSC tBSS tMS

oMS accesses oB

oMS accesses oMSC:Service Request 

+L3+LCLS-Cap

oMSC send IAM to  tMSC

+oLCLS-CN IE

tMSC is paging tMS and responds 

+L3+LCLS-Cap

Ring-back Tone

tMSC send APM to oMSC

+tLCLS-CN IE

oAssignment 

tMS reports: Alerting

oAssignment Ack

tAssignment with  + oCall-leg+ LCLS-Pref

tAssignment Ack+LCLS-Status

LCLS Notification

tMSC reports: Alerting oMSC reports: Alerting

tMS reports: Connect tMSC reports: Connect oMSC reports: Connect

LCLS Enabled

LCLS Established

LCLS Established


Figure 11.2.5.1.2: Example LCLS Call Flow for MSC-Ss early assignment
Editor’s Notes: How the solution works in later assignment is FFS. This solution may have incompatible effect with later assignment.
11.2.5.2
Pros and Cons LCLS Negotiation within CN Solution 4

Pros:

-
The advantage of this option is that tMSC-S knows in a very early phase that LCLS is a candidate or not. A further advantage is that any time during the call this new IE could be used to signal changes in LCLS-Capability, LCLS-Preference and LCLS-Status.

-
The most important advantage is seen in call scenarios with more than two MSC-Ss in the routing path.
This option is therefore followed further on.
PHIL: this is same as for CN-Solution 2 – so no added advantages, just disadvantages. We should compare solutions not just write new ones in a vacuum.
Cons:

-
The disadvantage of this option is the somewhat higher signalling effort on Nc.
-
The problem caused by inter-BSC handover is FFS. e.g. CIC change and RAN ID exchange,
11.2.6
Comparison of Solution for Local Switching Negotiation within CN

Editor's note: FFS. Solution needs to be finally consolidated after agreement of major principles.
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