
3GPP TSG CT4 Meeting #50
C4-101972
Xi’an, P.R. China
23rd  – 27th August 2010
Source:
Ericsson
Title:
Pseudo-CR on Pros and Cons for user plane activity methods.
Spec:
3GPP TR 23.889 v1.4.0
Agenda item:
6.1
Document for:
Decision

1. Introduction
The different solutions need to accurately list their pros and cons so that each solution can be evaluated.
2. Reason for Change
The pros and cons text is not complete and needs updating/correcting.  
3. Conclusions

4. Proposal

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

12.2.1

Technical Description for not releasing CN-resources and A-interface and providing SID frames
When the user plane connections and CN resources are not released for a LCLS call, the MGW's may have some kind of supervision of the User Plane functionality.(It is FFS whether supervision of the User Plane functionality is currently a required/defined in 3GPP)

If such supervision of the User Plane functionality is required, the BSS needs to generate and send to the core network SID frames over AoIP and G.711 silence codewords over AoTDM, or when G.711 codec is used over AoIP, on both call legs when LCLS is established for a local call. The MGWs forward received SID frames /G.711 silence codewords when LCLS is established for a call and the BSS shall always block  user plane data received from the core network; this is the assumed normal BSS LCLS behaviour, except for some mid-call announcements and tones solutions described in subclause 10.5.2.

Editor Note:  
that G.711 silence codewords over AoTDM is supported by the 3GPP or not needs to be further checked.

The BSS shall send the actual user speech data to the core network if lawful interception is activated for the local call according to the solution described in subclause 11.3, and in that case will not send SID frames.
To minimize changes to existing AoTDM deployments and to ongoing AoIP implementations, the impact on the A interface user plane handling should be kept as low as possible:

-
For AoTDM, no changes to the A interface user plane handling should be defined. Even if a call is locally switched, the two corresponding A-Interface circuits shall always remain allocated, meaning that bandwidth savings on the AoTDM interface for locally switched calls are not possible, but bandwidth savings can be realized on the Abis/Ater interfaces, of course. While a call is locally switched, the TRAU will send "silence codeword" on the A interface (G.711 silence codewords shall be sent on A interface every 480ms) to allow the supervision of the circuits.

-
For AoIP, no changes to the A interface user plane handling should be defined. Even if a call is locally switched, the two corresponding A-Interface IP connections shall always remain allocated and the BSS shall send some SID frames on the A interface to allow the supervision of the IP-links. If AMR-NB or AMR-WB is being used for the local call, a SID First frame shall be sent every 160 ms. If G.711 codec is used in the A-interface, G.711 silence codeword shall be sent every 480ms. In case of other codecs, a SID frame shall be sent every 480 ms.
-
For the mixed AoTDM-AoIP case (one leg of the call using AoTDM, the other using AoIP) the proposal is again to keep the circuit and the IP connection allocated throughout the call.  For the leg of the call using AoTDM, when the call is locally switched, the TRAU should send some "silence codeword" on the A interface to allow the supervision of the circuits. For the leg of the call using AoIP, if G.711 codec is used over AoIP, the TRAU should send some "silence codeword" on the A interface to allow the supervision of the circuits, else the BSS should send e.g. some SID frames on the AoIP-Interface to allow the supervision of the IP-links.
Figure 12.2.1.1 shows an example on where the SID frames are generated and discarded and that they are generated separately from the locally switched user plane.
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Figure 12.2.1.1 not releasing CN-resources by providing SID frames during LCLS
Pros:

-

Editor's Note: the need for signalling and "keep alive" data needs to be verified, i.e. where is IP link supervision specified ? Why is it required to be active for LCLS connections – wont this provide misleading data ?
Cons:

-
implementation and processing overhead in BSS to generate the SID frames when in fact it is supposed to be bypassing the CN and locally switched

-
additional impacts/processing to detect and delete incoming SID frames.
-
CN MGW resources are always reserved/in use and must support these SID frames – if CN connection is not TrFO then additional transcoding resources are required even when the real user data is not passed through the CN.
12.2.2
Technical Description for not releasing A-interface resources with no data on user plane

12.2.2.1 
Technical Description on not releasing A-interface resources and CN user plane is kept active and through connected.

In this solution, the MGW performs the same resource reservation and termination activation as in 12.2.1. Terminations are active in MGW when the local switching has been established. The only difference with the solution described in section 12.2.1 is that BSS sends nothing on A interface. But if there is ongoing mid call announcement/tones or LI is activated, it is possible to transmit user plane data via user plane links without any additional signalling between MSC-S and MGW as the terminations are already active, i.e. from a core network perspective this is the same as 12.2.1.
Pros:

-
No additional ongoing processing by BSS, no through connection from BSC to A-interface
Cons:

-
CN MGW resources must be kept even though no user plane data passes through the CN
12.2.2.2 
Technical Description on not releasing A-interface resources but CN user plane connectivity is not though-connected.
In this solution, the MGW performs the resource reservation and termination seizure in MGW, but the stream mode is set to inactive. So if the LCLS status is changed, there is additional signalling step between MSC-S and MGW to change stream mode to active/de-active and allow/disallow user plane data to be through-connected.

When local switching has been established, the IP connections or Circuit still remain allocated in this proposal, i.e. the corresponding IP endpoints shall not be released. It shall be possible for MGWs to suspend user plane transmission, and hence save bandwidth, while the call is locally switched. Therefore, while a call is locally switched, the MGWs in the chain shall not expect to receive through-connected data. It should be noted that this solution results in additional signalling on the H.248 interface: the MSC-S shall inform the MGW about established and released Local Switching so that the MGW can start and stop suspending the user plane transmission. It should be noted that for some mid-call announcements and tones solutions described in subclause 10.5.2 there is an additional requirement for H.248 signalling.
Pros:

-
No additional ongoing processing by BSS, no through connection from BSC to A-interface

Cons:

-
CN MGW resources must be kept even though no user plane data passes through the CN (existing H.248 signalling to change the stream-mode does not imply that resources can be released)
-
Additional H.248 messaging to change stream mode when LCLS Status changes
12.2.2.3 
Technical Description on not releasing A-interface resources but CN is informed that call is Locally Switched
In this solution the handling is similar to that described in 12.2.2.2 except that the MGW receives a new LCLS specific indication which identifies the call as being locally switched or a break in local switching. This permits the MGWs to free up any pooled resources without actually releasing the user plane, however it is assumed that no user plane data will be handled by the MGW.
Pros:

· No additional ongoing processing by BSS, no through connection from BSC to A-interface

· MGW pooled resources may be released.

Cons:

-
Additional H.248 messaging to indicate when LCLS Status changes





* * * Next Change * * * *

12.3

Solution by releasing A-Interface resources during LCLS

12.3.1
General for releasing A- and CN-resources

It has been stated in example call scenarios that the BSS resources (Abis, Ater, TRAU, A-Interface, etc) are often not necessary during the alerting phase: only the downlink on the originating side is sometimes necessary - if at all - to transport the announcements or the ring-back tone to the originating user. Considering that in some countries and cultures the alerting phase is constituting a substantial part of the whole call handling time, that it is indeed often the only phase of the call handling time, it seems very necessary to invest into signalling solutions to save the unnecessary resources at call setup.

During an ongoing LCLS call the likelihood seems rather small, that announcements or tones or other (new) User Plane interactions are necessary. It can be expected that most of the time most calls will just remain LCLS voice calls without any additional service involvement. Also these reasons seem to justify a closer look into signalling solutions that save the unused resources. 

LCLS requires most likely changes to all interfaces, although many changes are limited to adding a new IE. 

It is noted that this goes beyond the original scope and intentions of the feasibility study and therefore further analysis of this should not take preference in Rel-9. 

12.3.2

Technical Description for releasing A- and CN-resources

During the call setup phase, the MSC-Servers may exchange an additional "LCLS-Neg" IE in forward and later in backward direction in existing messages, to identify, whether User Plane access is necessary by at least one node in the path, see chapter 11. The User Plane access can be to the "forward User Plane" or the "backward User Plane", it can be as "write access" or as "read access". It seems that four binary flags (Yes/No) would be sufficient to code all these options: Read-Forward; Read-Backward; Write-Forward; Write-Backward.

For example the application of "Customised Ring Back tones" (but nothing else) requires write access to the User Plane in backward direction: Read-Forward=No; Read-Backward=No; Write-Forward=No; Write-Backward=Yes.

Another example could be LI (and nothing else), which requires read access to the User Plane in forward direction and backward direction: Read-Forward=Yes; Read-Backward=Yes; Write-Forward=No; Write-Backward=No.

The combination of LI and an announcement in forward direction would require a combination of these flags:
Read-Forward=Yes; Read-Backward=Yes; Write-Forward=Yes; Write-Backward=No.

The result of the LCLS-Negotiation between all nodes in the Core Network would then be communicated to the BSS by a so called "LCLS-Preference", e.g. within the Assignment Request message or during a later message, e.g. the new "A-Connect" message or the Handover Request message.

The BSS could then exactly allocate these resources that are actually needed. Regarding the A-Interface the approach as described above could be used, maybe a bit simplified:
AoTDM could keep the allocated Circuit-Identity-Codes (CIC's) and TDM-links with a certain silence code word, or could release the CIC's. The re-allocated of the CIC's by the MSC-Servers is possible on short notice, except when there is overload and the CIC's are "overbooked". It is up to the skills and strategies of the operator to which extent he wants to apply this overbooking. The re-allocation and release of CIC's require also signalling between the MSC-Ss and the MGW's and this is may be the real "cost factor" that needs to be weighted against the benefit.

AoIP could also keep the allocated IP-endpoints (here we have "infinitely many"). But without informing the MGW's when (and when not) User Plane traffic is necessary the resource saving effect can not be harvested. At the end also an IP link can be "overbooked" in terms of link load and the problem is very similar to the one in the AoTDM case.

When the LCLS must be switched back to be routed through the CN the LCLS-Status IE must be sent from the BSS and between MSC Servers through the CN to return the A-interface and CN resources. The details of this procedure are FFS.
12.3.3

Pros and Cons for releasing A- and CN-resources
Pros:

· BSS internal resources that would only be used during call establishment (ringing) phase could be saved for calls that can be locally switched

· If CICs can be released then overall network hardware savings may be achieved

· CN resources including potentially MGWs can be released
Cons:

-
Additional signalling and BSS implementation to support the alerting phase

-
Additional processing in the MSC to re-establish LCLS and if CICs or IP addresses released these need to be re-seized.and if MGWs have been removed then significant impacts to basic call handling may occur.
* * * Next Change * * * *
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