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1 Introduction
The new feature level Work Item "Local Call Local Switch" has been agreed during the GERAN #41. The subject was then discussed also in CT4 #43 and complemented with a building block Work Item focusing on the Core Network aspects.
The objective of the feature is to provide standardised Procedures, Messages and Information Elements on the A-Interface (between BSS and MSC) (GERAN WID) and within the Core Network (between the MSCs and the MGWs) (CT WID) with the goal to enable the BSS to locally switch local CS voice calls, if no other service requirements prohibit this shortcut.
The intended benefits of Local Call Local Switch are mainly to save transmission bandwidth on the Abis-, Ater- and, in case of AoIP, A-Interfaces. Whether savings of transmission bandwidth on AoTDM are expected is FFS. The local shortcut does not need transcoders, the speech path delay will be minimized and so the communication quality will be improved in general. Under certain circumstances also Core Network resources may be saved.

On the other hand there are quite many call scenarios, where a Local Switch is not possible or must be broken or re-established due to various reasons. Most of these reasons are not visible by the BSS or at least not by the BSS alone and so the Core Network is involved, if the call scenario is more complex than just the simplest case.

This document proposes some Working Assumptions, Requirements (must be fulfilled by the standard) and corresponding High Level Principles of the GERAN solution, from a GERAN perspective, i.e. focusing on the A-Interface. 
If agreed by GERAN, these WA+R+HLPs should be sent to CT groups for consideration in the potential Technical Report, which CT might decide to establish. There may be more WA+R+HLPs necessary for the Core Network aspects, but these should be discussed within CT.
2 Working Assumptions from GERAN Perspective
1. Most important goal for Local Switching is to save Abis- and Ater-Interface resources


2. Local Switching has the potential to save Transcoder resources and, in case of AoIP, A-Interface resources. Whether savings of transmission bandwidth on AoTDM are expected is FFS.


3. Local Switching has the potential to save Core Network resources


4. Local Switching is only considered for CS Voice calls. 
Note: CS Data calls have such low volumes that they are left aside and routed as usual via the Core Network.


5. Local Switching reuses existing (REL-8) Procedures, Messages and Information Elements on the A-Interface as far as possible to keep the impacts small.
6. Local Switching reuses the existing (REL-8) Architecture Split between BSS and CN as far as possible.


7. One common Local Switching solution supports AoTDM and AoIP and all combinations of them.
8. Local Switching is applicable within a single BTS, but possibly also between BTSes.
The standard supports on the A-Interface all kinds of Local Switching within a BSS. The MSC can, however, 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.


9. Whether procedures and messages on the A-interface for Local Switching will be performed independently on the two legs of the call is FFS.
10. The Local Switching is established by the BSS by internal means, but only if it got permission from the MSC(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.


11. The MSC(s) are responsible to bind the two radio legs together by appropriate means and finally submitting this to the BSS to allow seeing the correlation.
12. Local Switching does not involve (has no need for) transcoding between the radio legs, i.e. there is no need for Transcoders in BSS. 
13. 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. 
14. 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 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) after negotiation with the BSS.
 
15. Local Switching is supported also for MSCs in Pool. In this case more than one MSC control the radio legs.
Note: This has implications on the A-Interface Signalling.


16. The solution works also, if more than two MSCs are involved in the call path. 
Note: This may impact the signalling solution on the A-Interface.
17. Inter-BSS Handover is possible, leading to a break or an establishment of Local Switching. 


18. Inter-MSC Handover is possible, leading to a break or an establishment of Local Switching. 


19. Inter-System Handover (e.g. 2G <=> 3G) is possible, leading to a break or an establishment of Local Switching.

20. If AoTDM is used, it is FFS 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).


21. If AoIP is used, it is FFS 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). 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.
22. Both sides, BSS and/or MSC(s), are allowed to break the Local Switch any time, if needed.


23. If the Local Switch has to be broken, this needs to be negotiated between BSS and MSC(s). 

24. 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) is (are) informed after the change. One possible exception is when the AoIP with TC in MGW option is being used: it is FFS whether this should trigger the BSS-internal HO procedure and whether this would release the Local Switching.
Note1: of course only Codec Types and Codec Configurations provided by the MSC(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.

25. Intra-BSS handovers may be performed by the BSS autonomously after the Local Switch is established. The MSC(s) is (are) informed after the Handover about all changed parameters (Cell ID, Codec Type, whatever).
26. Transmission of DTMF tones is supported


27. Charging aspects arising from Local Switching (if any) are considered in the standard.


28. Lawful Interception is supported.


3 Requirements from GERAN Perspective
1) There shall be no impact on Mobile Stations

2) There shall be no impact on the GERAN radio interface (Um interface).

3) The User shall not perceive undue negative impacts, like long interruptions or massive distortions in transition phases (establishment or break of Local Switching), etc.
4) Local Switching shall not hinder any of the teleservices, bearer services or supplementary services defined for GSM. Local Switching shall be broken/not established, if necessary.
VGCS may be excluded.
5) BSSes with AoTDM interface shall be supported.
6) BSSes with AoIP (and AoTDM) interface(s) shall be supported.
7) Local Switching shall not preclude the use of any existing speech Codec supported by GERAN (this includes GSM_FR, GSM_HR, GSM_EFR, FR_AMR, HR_AMR, FR_AMR-WB).
8) "A-flex" == "MSC in Pool" shall be supported.
9) AMR Codec Type adaptation shall be possible (FR_AMR <=> HR_AMR), 
e.g. to combat overloading of one or both of the radio interfaces. 
10) End-to-end speech delay shall not be increased compared to the situation today. 

11) Speech interruption times during handovers shall be in the same order as in the current TDM implementations.

12) The interaction of dynamic AMR Codec Rate change and Local Switching shall not degrade the overall quality of the speech in the case of MS-to-MS calls.
13) Lawful Interception shall be supported, complying with the service requirements specified in 3GPP TS 33.106. The functional requirements and the LI handover interface need to be specified by SWG SA3-LI. 
4 High Level Principles of the solution in GERAN
A-interface control plane impacts:
· The MSC(s) shall provide the information to correlate the two legs of the call at both call setup and inter-BSS handovers (and inter-MSC, inter-RAT handovers)
· At call setup, in order to support the transmission of the ring-back tone, three options are possible (which options will be defined is FFS): 
· The MSC(s) shall explicitly enable the BSS to establish Local Switching after the call is finally connected (to support the ring-back tone). 
· Alternatively, the MSC(s) could enable Local Switching before the call is finally connected, and the BSS mandated to convey the ring-back tone from the Core Network to the calling party (even after the Local Switch is established).
· Alternatively, the generation of a "local" ring-back tone within the originating mobile may be applied
· The BSS shall take the final decision whether to establish or not Local Switching and shall correspondingly inform the MSC.

· The MSC shall start the procedure to release Local Switching in case some Supplementary Services are activated that require forwarding the user plane to the Core Network
· The BSS may autonomously decide to start the procedure to release Local Switching at any time
· In order to support Lawful Interception in the Core Network, two solutions are possible (whether one or both need to be specified is FFS, and subject to SA3 LI feedback)

· The MSC(s) shall not enable/release Local Switching for calls to be intercepted

· The MSC(s) shall indicate that Local Switching for a given call can be established but the user plane needs to be forwarded to the Core Network as well.

· Since (mid-call) in-band announcements need to be supported, it is FFS whether Local Switching needs to be released; of if the BSS will convey them while a call is locally switched.

A-interface user plane impacts:

· It is FFS whether changes shall be defined to the AoTDM user plane: the initial assumption is that circuits may remain active during the call. In this case, the TRAU will send some silence codeword on the A interface while the call is locally switched (details are FFS)
· Changes shall be introduced to the AoIP user plane: it is FFS whether the IP endpoints may be released during the call (the initial assumption is that they may remain active during the call), but in any case it shall be possible to suspend user plane transmission while the call is locally switched (details are FFS)
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