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Draft CR to TR 43.903-003: 
Input to Deployment Scenarios: Clean version
Introduction

The attached draft CR is based on the latest draft of TR 43.903-003. 

It proposes to modify chapters 5.2.3.1 and following and replace them with a new chapter 5.2.4 as initiated by Huawei in Vancouver, with Ericsson extensions by some block diagrams, as agreed verbally in Vancouver.

The proposed changes are not added in revision marks, because too many changes would make it unreadable, although many existing text blocks have been reused.

Some Editor’s notes are inserted, which help to understand and which take some considerations from later chapters already here. They will be removed once the concept is understood and the signaling is described in these later chapters.
--------------------- Begin of Changes ---------------------------------



	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	

	
	
	
	
	
	


















5.2.4 Example Deployment Scenarios
Editor’s note: it seems reasonable to me to discuss speech calls separately from data and fax calls. 
Therefore I delete all mentioning of data and fax here. This has to be added in another chapter.
There is an enormous amount of transcoder resources installed in today’s GSM radio networks. Therefore the “final solution” in the standard shall be flexible and allow the use of transcoders placed in the BSS or removed from the BSS and located, when needed, in the CS Core Network. In addition, e.g. for the purpose of migrating the A interface from a TDM to an IP interface, both TDM and IP based A interface should be supported concurrently, at least for the migration phase.
Note: TFO is not mandated. As long as transcoders are kept in the BSS and G.711 is used on A (either in AoTDM or AoIP), it is an option for the operator to utilize TFO. It is not foreseen that TFO will have impacts on the AoIP work item.
For the sake of easy explanation the following short terms are defined:
New MSC Server: 
The New MSC Server supports only the AoIP-interface. 
Legacy BSSs, i.e. without any change, are not supported by a New MSC Server.
Upgraded MSC Server: 
The Upgraded MSC Server supports both, the TDM A-interface and the IP A-interface. Both kinds of interfaces could work simultaneously for different BSSs. It is claimed by some companies (e.g. Ericsson) that it is necessary to support AoTDM and AoIP also for the same, Upgraded BSS. 
Also legacy BSS, i.e. without any change, is supported by an Upgraded MSC Server.

New MGW: 
The New MGW supports all UMTS and GSM Codecs as specified in 3GPP TS 26.103 and has only an IP interface towards the BSS. The New MGW does not support AoTDM, not TFO and not PCMoIP.
Upgraded MGW: 
The Upgraded MGW supports most or all UMTS and GSM Codecs as specified in 3GPP TS 26.103 and has an IP interface towards the BSS. The Upgraded MGW supports both, AoIP and AoTDM. It supports PCMoIP and optionally TFO on any PCM link.

New Core Network:

A New Core Network has only New MSC Servers and New MGWs.
Upgraded Core Network:
A Core Network, where at least one MSC-Server or one MGW is upgraded to handle AoIP, while AoTDM, TFO or PCMoIP may be handled by some MSC-Servers or MGWs still.
Transcoder-less BSS:
A Transcoder-less BSS supports only AoIP, not AoTDM any longer. There is no way to use transcoders in a Transcoder-less BSS. It is not compatible to legacy core networks.

Upgraded BSS:
An Upgraded BSS starts from AoTDM with transcoders in BSS and ends potentially in AoIP without any transcoders in BSS and without AoTDM, i.e. as “Transcoder-less BSS”. But several intermediate deployment scenarios are allowed for a safe and flexible migration. In order to be able to interwork with any kind of core network it seems obvious that AoTDM and AoIP will be needed in parallel for some time in most BSS vendors development strategies. 
The table below shows example deployment scenarios that shall be evaluated for potential support by the signalling in the standard. It is not required that an operator has to go through different deployment scenarios. In contrast the intention is that the standard shall not hinder an operator from implementing his specific deployment strategy for AoIP.
Editor’s note: I personally prefer the table design below, started by Huawei and extended with other – in my opinion necessary – scenarios. Its important to show AoTDM and AoIP clearly, while TFO is not important, its potentially anyway included in any PCM link.
	Example
Deployment Scenarios
	TC location
	AoTDM
	AoIP
	BSS Version
	Core Network

Version

	Legacy
=
Deployment 1
	In the BSS, for all Codec Types
	Yes,

only G.711
	No
	legacy
	legacy

	Deployment 2a

	In the BSS, for all Codec Types
	Yes,

only G.711
	Yes,

only G.711
	Upgraded
	Upgraded

	Deployment 2b

	In the BSS, for all Codec Types
	No
	Yes,
only G.711
	Upgraded
	Upgraded

	Deployment 3
	Selectable, e.g. per Codec Type
	Yes,

only G.711
	Yes, G.711 and 3GPP Codecs
	Upgraded
	Upgraded

	Deployment 4

	In the CN, for all Codec Types
	No
	Yes, only 3GPP Codecs
	Upgraded 
or
Transcoder-less
	Upgraded or 
New


Table.5.2.4-1 Deployment Scenarios for various BSS and CN versions 

In these example deployment scenarios it is assumed that first the MSC-Server software is upgraded in one step to an upgraded MSC Server. This will then support all listed deployment scenarios (and maybe more), from legacy scenario (Deployment 1) to “Transcoder-less BSS” scenario (Deployment 4), based on O&M parameter setting in BSS and MSC and maybe on sophisticated load sharing algorithms, not detailed here. In case of optimal signalling support on BSSMAP the BSS parameters need not to be administered in the MSC a second time, which would always be error prone. 
If the MGW is also upgraded to the optimal, final deployment, i.e. including all necessary hardware and firmware for AoIP and all transcoder capabilities, then only the BSS-O&M-parameters define the upgrading steps. 
Since this MGW upgrade is, however, more expensive than the MSC-Server upgrade, it is necessary to allow a slower, over time spread migration of all transcoder resources to the MGW. Therefore MGW capability must be administered in the MSC by O&M (unless also MGW capability signalling is introduced). 
In reality also IP traffic needs physical resources in our physical world and for some operators in some circumstances this might be quite a cost factor. So a slow and careful migration from existing, already invested TDM links to new, costly IP links can be a good idea for specific networks.
In the following the example deployment scenarios are described in more details and with some block diagrams to illustrate the most important aspects. 

Please note that the “transcoder resource” shall be considered for each individual Codec Type separately. It is well possible that some Codec Types are supported in BSS, while others are already moved completely out of BSS.

Deployment Scenario 1 (legacy): Only AoTDM with G.711 coded speech is used on the A interface. TFO is an option, on a Codec-by-Codec base. TFO/TrFO Interworking exists in the core network and OoBTC is quite efficient to manage in many cases transcoding free operation in MS-to-MS calls. In the example below (Figure.5.2.4-1) only AMR is used in OoBTC, because this is also an UTRAN Codec. Of course also EFR could be used in OoBTC in other examples.
Instead of OoBTC the CN may, however, still use ISUP, then Codec Negotiation is not possible and PCM is used on Nb. In nearby future also SIP-I will be standardized for the Core Network Nc interface and then compressed speech is possible on Nb in RTP framing.

In Deployment Scenario 1 the MSC has only a vague knowledge on BSS Codec capabilities by static O&M. The MSC has no temporary and locally accurate information on BSS capabilities for a specific call. This limits the capability of the core network to negotiate a common Codec end-to-end. The BSS in turn has also only static O&M knowledge on the AMR Configurations used in CN. TFO between BSS and CN is not guaranteed.
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Figure.5.2.4-1: Deployment Scenario 1 for legacy BSS 
Deployment Scenario 2a: IP transport is introduced, transcoders stay all in the BSS, and G.711 is the only allowed Codec on the A-Interface. A TDM-to-IP converter in BSS is needed for interfacing. The upgraded BSS works on AoTDM and AoIP concurrently (see left BSS in figure below). 
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Figure.5.2.4-2 Deployment Scenario 2 for an upgraded BSS and CN 
Signalling between BSC and MSC should be introduced to decide on a call-by-call basis and Codec-by-Codec basis, which Interface Type to use. It should be noted that parallel support for both types of interface in the BSS should not be mandated, but supported by the standard, since an operator should have the freedom to transmit voice traffic on either link to ensure there is no traffic lost during the transition. The parallel support of AoTDM and AoIP allows also a smooth extension of transport capacity by keeping the existing TDM links, while investing extensions only in IP links.
During the BSS upgrading phase the MSC Server could know the available Interface Types by MSC-O&M configuration per BSS. There is thus no absolute need to introduce Interface Type capability related signalling on BSSMAP. But this MSC-O&M could be quite cumbersome and especially annoying, since it is maybe only necessary for a short time, until the next migration step. It would also 
be inflexible and would not allow a dynamic resource sharing. Attention should also be given to A-Flex scenarios (MSC in Pool), where a change in a BSS would affect all connected MSCs immediately. It seems questionable if a simultaneous update of MSC can be handled by separate O&M.

It is therefore proposed (by Ericsson) to define Interface Type capability signalling to avoid cumbersome and error prone O&M in BSS and MSC during the migration phase and to allow a flexible load sharing. When introducing this signalling extension then it is not a big step to provide it on a per Codec basis.
Deployment Scenario 2b: IP transport is introduced, transcoders stay all in the BSS, G.711 is the only allowed Codec on the A-Interface. AoTDM is shut down at the same time (see right BSS in figure above), there is no fallback to AoTDM, the upgraded BSS works on AoIP solely. This is a direct migration from AoTDM to AoIP in one step without link by link transition from the legacy BSC. The signalling could be kept somewhat simpler for this scenario.
Begin of Editor’s Note: In the optimal, most elaborate signalling the BSC sends a BSC-SCL to the MSC indicating all available Codec Types (four bit each) and Configurations (1 or two bytes) for the call, with Interface Type and TFO/TrFO support (four bit) per Codec Type. The MSC answers with an MSC-PCL, a prioritized list of available Codec Types and Configurations plus Interface Type after end-to-end Codec Negotiation. The BCL-SCL would contain one byte per single rate Codec (FR, HR, EFR), three bytes for FR_AMR and HR_AMR and two bytes for FR_AMR-WB. Together with the IE-Identfier-byte and the Length-byte this would be at maximum 1+1 + 1+1+1 + 3+3 + 2 = 13 bytes. The MSC-PCL would in the worst case be as big as the BSC-SCL, but in practical cases much smaller (less Codecs).

Note: the coding for the BSC-SCl in the table below is a new, more compressed coding proposal, based on the observation that TFO is either not supported by the TRAU pool for a given Codec Type, or it is supported, but then for both PCMoTDM and PCMoIP. So only one bit is necessary to flag TFO support. This, together with some spare bits from the previous Ericsson proposal, allows to code Codec Type and Interface Type in one single byte.

Example for the maximum size BSC-SCL (or MSC-PCL):

	#
	Comments
	Coding

	1
	IE-Ident.
	“BSC-SCL” or “MSC-PCL”

	2
	Length
	“Length of IE after length byte” = 11

	3
	1. Codec
	Full IP
	TFO
	PCMoIP
	PCMoTDM
	“FR”

	4
	2. Codec
	Full IP
	TFO
	PCMoIP
	PCMoTDM
	“HR”

	5
	3. Codec
	Full IP
	TFO
	PCMoIP
	PCMoTDM
	“EFR”

	6
	4. Codec
	Full IP
	TFO
	PCMoIP
	PCMoTDM
	“FR_AMR”

	7
	Config.
	set7
	set6
	set5
	set4
	set3
	set2
	set1
	set0

	8
	Config.
	set15
	set14
	set13
	set12
	set11
	set10
	set9
	set8

	9
	5. Codec
	Full IP
	TFO
	PCMoIP
	PCMoTDM
	“HR_AMR”

	10
	Config.
	set7
	set6
	set5
	set4
	set3
	set2
	set1
	set0

	11
	Config.
	set15
	set14
	set13
	set12
	set11
	set10
	set9
	set8

	12
	6. Codec
	Full IP
	TFO
	PCMoIP
	PCMoTDM
	“FR_AMR-WB”

	13
	Config.
	-
	-
	set5
	set4
	set3
	set2
	set1
	set0


In this table “Full IP” = 1 means: AoIP with compressed speech via RTP/UDP/IP, no transcoder resource in BSS necessary or available.
In the minimal, least expensive signalling case, where information similar to BSC-SCL is not exchanged between BSS and MSC, everything remains O&M controlled, without accurate info (e.g. no AMR Configuration, no overload info), without flexible load sharing between AoTDM and AoIP, with error prone, multiple O&M handling in BSS and MSC. Only one Interface Type would be possible per BSS. Of course many versions in between these extremes are thinkable. We, Ericsson, regard this signalling overhead in all cases negligible.
End of Editor’s note.
Deployment Scenario 3: AoTDM is still allowed, AoIP is used in addition, and the decision is done call-by-call. Transcoder resources stay in the BSS on a per-Codec-base; compressed speech on the A interface is possible for Codecs both supported and not supported by transcoders in BSS, in case the MGW has sufficient capability.
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Figure.5.2.4-3 Deployment Scenario 3 for an Upgraded BSS 
Transcoders in the BSS may be used to still support the G.711 Codec on the A interface, e.g. in case of a local MS-to-PSTN call. 
As an implementation option transcoder-pairs in BSS could also be used to support transcoding between the Codec used on the radio interface and the Codec used on the A over IP interface. This could happen after BSS-internal handover. 
It should be possible for a specific Codec Type, e.g. EFR, to use the existing EFR-TRAU pool in the BSS, while extending EFR-transcoder capability only in the MGW. On a call-by-call basis BSC and MSC would negotiate where to locate the EFR-transcoding function. One strategy could be to first fill the EFR-TRAU pool in the BSS and only when this is fully deployed locate the EFR-transcoding 
function for the next call within the MGW. The BSC-SCL would then for this next call indicate that EFR is supported only with “Full IP”=1, i.e. compressed on AoIP 
Deployment scenario 3 is the most demanding scenario in terms of necessary signalling between BSC and MSC server.

Editor’s note: The most expensive signalling as described above, with 13 bytes in BSC-SCL and equal or less in MSC-PCL contains all thinkable freedom. The decision logic in BSC and MSC shall be left open and shall allow many deployment strategies for intelligent load sharing, flexible fall back, error-minimized O&M and cost efficient migration for each individual operator.
Deployment Scenario 4: Transcoders are completely removed from the BSS. IP transmission and compressed speech on A interface are mandatory. The Core Network does not support AoTDM any longer. This is a proposed target deployment scenario for a Transcoder-lessBSS. Transcoder resources only exist in the MGW; IP transmission and compressed speech is used over the A interface.
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Figure.5.2.4-4 Deployment Scenario 4 for a New BSS 
It is BSS-internal implementation strategy, whether to use existing BTSes with TDM interfaces and convert to IP in a new functional device (TDM-IP Converter), or to integrate the IP interface directly into the New BTS. The TDM-IP Converter could also take care of BSS-internal handovers with unmodified Codec Type, or a separate Handover-Handler could do that.

Introducing such a Transcoder-less BSS could be the simplest and most efficient way for deployment of AoIP by two upgrading steps:
Step 1: Upgrade MSC Server and MGW to an Upgraded MSC Server and Upgraded MGW.
Step 2: Commission and deployment of Transcoder-less BSS.
This migration strategy may, however, require more interim Transcoder resources in the Core Network.


After all BSS are upgraded to Transcoder-less BSS the final step could be to remove all AoTDM support from the Core Network, i.e. migrate all MSC Servers and MGWs to “New” ones.

--------------------- End of Changes ---------------------------------




































































































































































































































































































�The scenario you describe here is the procedure how to migrate. The necessary steps are covered in the last section. It is the change from Legacy to Target without any intermediate step. Note: in the section above we did not mandate that the intermediate migration steps have to be executed. This is explicitly stated. 





Our proposal is to remove the description of the exact migration steps from the TR because we don’t want to mandate the steps in the standard. Only the network configurations, that are needed should be listed where necessary. That is what we tried in the previous section.


�Is our understanding of your New BSS correct?


�Is our understanding of your new BSS correct?
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