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1. Introduction
The current version of TR 23.999 contains several "FFS" in the early chapters of the TR. These FFS can now be deleted because the corresponding possible solutions to resolve the questions are described more in detail and compared in the later chapters of the TR, including new, more detailed and corresponding "FFS".  An editor's note can also be deleted because all solutions described so far are based on the assumption that BSS shall not activate LCLS unless permitted by the MSC-Servers.  
2. Reason for Change
Duplicated "FFS" should be deleted. The Editor's note that has been resolved should be deleted. The already agreed texts for subclauses 8.9 and 8.23 should be added to the TR. The text describing other usage of bicasting needs to be clarified.
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 * * * *

3.3
Abbreviations

For the purposes of the present document, the abbreviations given in TR 21.905 [1] and the following apply. An abbreviation defined in the present document takes precedence over the definition of the same abbreviation, if any, in TR 21.905 [1].

AoIP
A interface over IP

AoTDM
A interface over TDM

BTS
Base Station

GCR
Global Call Reference

LCLS
Local Call Local Switch

LEMF
Law Enforcement Monitoring Facility
LI
Lawful Interception

LS
Local Switching

RanC
Radio Access Network Codec

SC

Selected Codec (for the Nb-Interface)

* * * Next Change * * * *

5
Working Assumptions
5.1
GERAN Assumptions

The following assumptions are provided by GERAN:
1.
Local Switching reuses existing (Rel-8) Procedures, Messages and Information Elements on the A-Interface as far as possible to keep the impacts to a minimum.
2.
Local Switching reuses the existing (Rel-8) Architecture Split between BSS and CN as far as possible.
3.
One common Local Switching solution supports AoTDM, AoIP and all combinations of them.

4.
Local Switching is applicable within a single BTS, but possibly also between BTS's. The standard supports on the A-Interface all kinds of Local Switching within a BSS. However the MSC-S can not know beforehand, without BSS signalling, whether or not Local Switching is possible. Therefore the final decision whether to establish Local Switching or not is performed by the BSS.
NOTE: How this is realized inside a BSS is not subject to standardisation.

5.
The question whether procedures and messages on the A-interface for Local Switching will be performed independently on the two legs of the call is investigated in clause 12, where several solutions are described and compared.
6.
The Local Switching is established by the BSS by internal means, but only if it has received permission from the MSC-S(s) to do so. If the BSS receives signalling that for one radio leg Local Switching is not or no longer possible, then the BSS does not establish Local Switching or breaks an established Local Switch.

7.
The MSC-S(s) is responsible for binding the two radio legs together by appropriate means and finally submitting this to the BSS to allow potential correlation.

8.
Local Switching does not involve (has no need for) transcoding between the radio legs, i.e. there is no need for Transcoders in BSS. 

9.
Transmission of in-band user plane information (ring-back tone at call setup and mid-call in-band announcements) from the Core Network is supported. 

10.
Local Switching is sometimes not possible, or needs to be released, e.g. if a Supplementary Service (Multi Party Conference, Announcement, etc) is necessary. The MSC-S controls this. If certain supplementary services for an ongoing call are necessary, implying that the User Plane through the Core Network needs to be (re)established, the Local Switching may be broken by the MSC-S(s) after negotiation with the BSS. 
11.
Inter-BSS Handover is possible, leading to a break or an establishment of Local Switching. 
12.
Inter-MSC Handover is possible, leading to a break or an establishment of Local Switching.

13.
Inter-System Handover (e.g. 2G <=> 3G) is possible, leading to a break or an establishment of Local Switching.
14.
If AoTDM is used, one question is whether the TDM circuit of the A-Interface may be released while the Local Switching is established in the BSS (and after the BSS has informed the MSC-S). The possible solutions related to this topic are described and compared in clause 10.
15.
If AoIP is used, it is also a question whether the IP link on the A-Interface may be released while the Local Switching is established in the BSS (and after the BSS has informed the MSC-S). In any case, user plane transmission on the A-interface can be suspended while the Local Switching is established (even if the IP endpoint on the BSS and MGW sides are not released), making bandwidth saving on the AoIP interface possible. The possible solutions related to this topic are described and compared in clause 10.
16.
Both sides, BSS and/or MSC-S(s), are allowed to break the Local Switch any time, if needed.

17.
If the Local Switch has to be broken, this needs to be negotiated between BSS and MSC-S(s). 
18.
The Codec Type and/or Codec Configuration may be changed by the BSS autonomously after the Local Switch is established, provided that same or compatible Codec Type and/or Codec Configuration are used on the two legs of the call. However, the MSC-S(s) is informed after the change. One possible exception is when using AoIP with the Transcoder in MGW option: one question is whether this should trigger the BSS-internal HO procedure and whether this would release the Local Switching. The handover solutions related to this question are described and compared in clause 7. 
NOTE1: 
Only Codec Types and Codec Configurations provided by the MSC-S(s) to both radio legs may be used.

NOTE2: 
If two incompatible Codec Type and/or Codec Configuration are to be used on the two legs of the call, the Local Switching is released beforehand, i.e. this kind of handover is not allowed while local Switching is established.
19.
Intra-BSS handovers may be performed by the BSS autonomously after the Local Switch is established. The MSC-S(s) is informed after the Handover about all modified parameters (Cell ID, Codec Type, etc.).

20.
Transmission of DTMF tones is supported.

21.
Charging aspects arising from Local Switching, if any, are considered in the standard.
5.2
Core Network Assumptions

The following assumptions are provided by CT4:
1.
Any number of MSC-S's may be in the path and therefore impacts to the Nc interface must be considered.

2.
Core networks (MSC-Servers and MGW's) owned by different operators can be involved in a call that supports LCLS.

3.
Upgraded (LCLS compliant) and legacy (non LCLS compliant) MSCS's may exist in the path

4.
All MSC-S's (nodes in the path) must permit LCLS

5.
If one node denies LCLS (legacy MSC-S or intentionally), then all other MSC-S's must be informed, at call setup and during the call and LCLS must be stopped.
6.
The MSC-S(s) is in full control, when to through-connect and when to break the through-connection to avoid fraud. All solutions described in clause 11 and all signaling solutions described in clause 12 are based on the assumption that the BSS shall not establish local call local switching through-connection until explicitly permitted by the MSC-S'(s).


* * * Next Change * * * *

8.
Impacts to Supplementary Services and Existing Features
8.1 
Tandem free operation, TFO

LCLS can be activated for calls that use tandem free operation but TFO operation is interupted for the time LCLS is active. If LCLS is stopped in the middle of a call, the TFO opertaion will resume, if still applicable.
8.2 
CS data call

It is proposed to exclude CS data calls from LCLS due to the low traffic volume these calls present and due to the complex interworking function that is currently located within the Core Network and which would otherwise be required within the BSS. CS data calls shall be handled as today, i.e. through the Core Network.
8.3 
Alternate Speech/Fax

FFS
8.4 
GSM Fax 
It is proposed to exclude GSM Fax calls from LCLS due to the low traffic volume these calls present and due to the complex interworking function that is currently located within the Core Network and which would otherwise be required within the BSS. GSM fax calls shall be handled as today, i.e. through the Core Network.
8.5
Announcements/Tones

8.5.1
Announcements/Tones during Call Setup

8.5.1.1
General

The local call local switch shall be transparent to the user, which means the network announcement/tone during call setup shall be sent to the end user, even if the calls maybe locally switched.
8.5.1.2
Announcements/ Tones Solution 1: Restriction of LCLS until the Call is connected
8.5.1.2.1
Technical Description

This solution is that the BSS shall establish local switching after receiving the indication that the call is finally answered from MSC-S.
8.5.1.2.2
Pros and Cons for Announcements/Tones Solution 1

This approach is very simple and maintains the same end user experience of announcement/tone provided by network whether the call is locally switched or not.

The disadvantage of this solution is that it does not allow to save resources during the alerting phase. 
8.5.1.3
Announcements/Tones Solution 2: MS Generated RingBack Tone
8.5.1.3.1
Technical Description

Since the early days of GSM the "Late Assignment" and the "MS-generated Ring-back tones" are valid options. If Late Assignment is applied then, since no User Plane exists during the Ringing phase, , the originating MS must generate the Ring-back tone locally. The Core Network informs the MS accordingly by the "Progress Indicator" IE within the "ALERTING" message (for details see 3GPP TS 23.108 [3] and 3GPP TS 24.008 [4]).

Late Assignment has several drawbacks and is not widely deployed. Instead Early Assignment is used and then - when the User Plane is anyway already established - the generation of the Ring-back tone occurs at the terminating network side. The User Plane through the Core Network and through the originating BSS is used to transport the Ring-Back tone to the originating MS. The terminating MGW may generate quite different ring-back tones (for example to identify the network/country, etc), also user-specific ones (the "Customized Alerting Tone" feature requires this) and that makes this option attractive.

This, however, means that the originating Radio-, Abis, A- and Nb-interface User Plane is needed and no saving can be achieved during the Ringing phase. In the context of LCLS this means: even if LCLS is possible later, after the ringing phase, the Abis resources are needed for a considerable amount of time and the cost saving efficiency of LCLS is quite reduced.

One of the traditional reasons for signaling the ring back tone from the terminating network was to give accuracy to the end to end connectivity. However if a call is determined to be connected within the same BSS through the LCLS capability then the need for ring back tone to be passed through the core network is diminished, especially if the core network leg is convoluted due to international roaming or call forwarding.
It is therefore proposed for LCLS to consider using Early Assignment with originating MS-generated Ring-back tones to save network based ring back tone generators. 
Figure 8.5.1.3.1.1 shows the User Plane during the Ringing phase, where Early Assignment is used to establish the Radio interfaces. In this example the Abis-, A- and Nb-interfaces are marked in grey colour, because they are not needed in this stage. It is FFS how to make best advantage out of this fact.
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Figure 8.5.1.3.1.1: Active User Plane in Early Assignment with the MS-generated Ring-back Tone
From this the following issues arise:

-
The decision to apply originating MS based ring back tone can be made independently from the terminating end's decision to apply ring back tone

-
To optimise this situation the LCLS negotiation could indicate whether originating MS based ring back tone should be applied. 

8.5.1.3.2
Pros and Cons for Announcements/Tones Solution 2

8.5.1.4
Comparison of Solutions for Announcements/Tones during Call Setup
8.5.2
Mid-Call Announcements/Tones

FFS
8.6
DTMF in from MS to Network in an MS-to-MS call
DTMF can be sent to the core network also when LCLS is being used, because DTMF is then forwarded in signalling on the control plane. 

8.7 
Enhanced Multi-Level Precedence and Pre-emption service (eMLPP) 
eMLPP is always done during call set-up and handled by the MSC-S and therefore such calls can be locally switched, no impact of eMLPP is foreseen on LCLS.

8.8 
Call Deflection Service 
FFS
8.9 
Calling Line Identification Presentation (CLIP) Calling Line Identification Restriction (CLIR) Connected Line Identification Presentation (COLP) Connected Line Identification Restriction (COLR) 
The calling line identfication related services are signalling based and therefore there is no impact on LCLS.
8.10 

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)

FFS
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 is 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 and LCLS. LCLS may be activated if the forwarded-to C subscriber call leg is local toghether 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 eg that the initial LCLS signaling with the B subscriber call leg needs to be canceled and new LCLS signaling may need to be initiated with the C subscriber call leg. 

Editor's note: The details of these interactions need further study.

8.11 
Call Waiting (CW)

FFS
8.12 
Call Hold (CH)

FFS
Editor's note: Possible announcements due to Call Hold should be covered by the solution to support mid-call announcements and tones, see subclause 8.5.2.

8.13 
Multiparty (MPTY)

FFS
When the Multiparty service is invoked a potentially established Local Switching is to be broken. This requires interworking with LCLS and is for further study. 
8.14 
Closed User Group (CUG)

FFS
8.15 
Advice of Charge (AoC)

FFS
8.16 
User-to-User Signalling (UUS)

FFS
8.17 
Call Barring Services

FFS
8.18 
Explicit Call Transfer (ECT)

FFS
8.19 
Completion of Calls to Busy Subscriber (CCBS)

FFS
8.20 
Multicall 
FFS
8.21 
Calling Name Presentation (CNAP)

FFS
8.22 
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.
8.23 
Emergency Calls

Emergency calls are anticipated to terminate in the fixed network and therefore emergency calls are not eligible for LCLS.
8.24 
RTP Multiplexing

FFS
8.25
Customised Alerting Tone (CAT)

FFS
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.

8.26 CAMEL

FFS
* * * Next Change * * * *

9.3.2

Pros and Cons for LI-solution 2

Advantage of this LI-solution 2 is that LCLS is possible also in cases where the User Plane data are necessary within the core network. The LI-solution 2 maintains the same end user perception in terms of end-to-end speech delay compared to local calls where the User Plane data are not send in uplink.
The following list identifies the pros of this LI-solution 2:

-
There is no difference on user experience, LCLS can be used independently of interception or other needs for uplink data

-
There is no need to stop or prevent LCLS in the BSS due to LI
-
Bi-casting is necessary for measurements and testing and maybe other services (see handover section) and not only for LI
Editor's Note: The term bi-casting only refers to uplink user plane, eg in handover cases both uplink and downlink user planes are affected, not only uplink. Possible "pre-establishment" of user planes via the core network in inter-BSS handover cases and possible other services could look similar to bi-casting in the uplink direction but this is FFS.  
Editor's Note: it is required to clarify where measurements/test is specified.
The disadvantage of this LI-solution 2 is that it is a bit more complicated especially on the BSS side because of the required bi-casting capability and the additional A-interface signalling that needs to be protected from unauthorized disclosure of LI related signalling.
The following list identifies the cons of this LI-solution 2:

-
The BSS is required to support user plane bicasting for LI purposes

-
The BSS is required to maintain the A-Interface connection (i.e. optimizations to release the A-interface are not possible) so that User Plane data can be passed in downlink on the A-Interface.

-
The signaling on the A-interface to control BSS bicasting is an indirect indication that LI might be activated on the BSS. This security threat may have to be countered by encrypting all LCLS related signaling on the A-interface, which could cause some (possibly substantial) overhead.
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