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Discussion on Migration Scenarios of AoIP
1. Introduction
At GERAN#35 meeting, a new study item 3GPP Study Item “A Interface over IP” was approved [1](GP-071562) in line with the objective to identify, describe and evaluate the possible solutions in terms of architecture and performance impacts of A-interface over IP transport. After that meeting a technical report on AoIP has been drafted with several solutions [2] .Migration scenarios of solution 2 target solution of [2] are investigated in this paper.
2. Migration Scenarios

There are many existing BSCs already deployed in operator’s GERAN network, therefore, from the capital protection point of view, migration scenarios for legacy AoTDM BSCs as well as for new BSCs (see definition below) should be taken into account . The following migration scenarios are proposed for this proposed solution.

 For the sake of easy explanation the following short terms are defined:

New MSC Server: 
The MSC Server supports both the TDM A-interface and the IP A-interface. Both kinds of interfaces could work simultaneously for different BSSs.
New MGW: 
   The MGW supports both UMTS and GSM codec lists as specified in 3GPP TS 26.103 and has an IP interface towards the BSC. The new MGW could support both AoIP and AoTDM.
New BSC: 
The new BSC supports only AoIP, not AoTDM any longer since there is no need to keep TCs in new BSS. Only compressed speech will be used on AoIP, i.e no PCM coded speech is allowed over the IP A-interface. 
Basically, two types of migration scenarios are proposed.
2.1. Migration Scenario for legacy BSC 

This section of migration scenario is proposed for solution 1 in [1]. Migration 1a and 1b are two possible alternative   migration scenarios for legacy BSCs. See table 1. 

	Scenario:
	TC in BSS:
	TC in MGW:
	AoTDM:
	AoIP:

	Legacy
	Yes
	No
	Yes
	No

	Migration 1a
	Yes
	No
	Yes
	Yes

	Migration 1b
	Yes
	No
	No
	Yes


Table.1 Migration Scenarios for a Legacy BSC 
Migration 1a: IP transport is introduced (keeping AoTDM); transcoders stay in the BSC. RFC profile encapsulated G.711 codec is used on the AoIP interface and 64kbps PCM streaming is used on AoTDM. The legacy BSC works on AoTDM and AoIP concurrently. It should be noted that this migration scenario doesn't preclude the possible parallel supporting of both AoTDM and AoIP for a specific BSC during the AoIP upgrading phase since an operator could has the freedom to transmit voice traffic on A interface one trunk/link (e.g. one E1 or T1 link) at a time to IP transport to ensure there is no traffic lost during the transition. During the upgrading phase the MSC Server could know the available types of BSC A interface by O&M configuration. There is thus no need to introduce interface type related signalling on BSSMAP to allocate some voice traffic to AoTDM and some to AoIP. It should be noted that parallel support for both types of interface in the BSC should not be mandated by the standard.
Migration 1b: IP transport is introduced; transcoders stay in the BSC, RFC profile encapsulated G.711 codec is used on the AoIP interface only. The legacy BSC works on AoIP solely. This is a direct migration scenario from AoTDM to AoIP in one step without link by link transition for legacy BSC. It should be noted that the direct migration scenario for legacy BSC should not be mandated by standard.
To achieve either of these migrations, two possible upgrading steps are listed for information:

Step 1: Upgrade MSC Server and MGW to new MSC Server and new MGW (ready for Step 2) .It should be clear that after this stage of work has been done the MSCServer and MGW are still working under AoTDM since the legacy BSC has not be updated to AoIP at step 1.

Step 2: In case of upgrading legacy BSC to AoIP supported including control plane and user plane for A interface. If:

1. Parallel supporting of AoTDM and AoIP is required (migration 1a); MSCServer could work with two types of A interface of a specific BSC.
2. Parallel supporting of AoTDM and AoIP in not required (migration 1b); MSCServer could work under AoIP interface with transcoders stay in the BSC, only RFC profile encapsulated G.711 codec can be used on the AoIP interface.
2.2. Migration Scenario for New BSC
This is a proposed migration scenario for target solution of solution 2 in [1] for new BSC. Transcoder resources only exist in MGW; IP transmission and compressed speech is used over the A interface. When introducing a new BSC, this could be the simplest and most efficient way for  deployment.
	Scenario:
	TC in BSS:
	TC in MGW:
	AoTDM:
	AoIP:

	Legacy
	Yes
	No
	Yes
	No

	Migration 2
	No
	Yes
	No
	Yes


Table.2 Migration Scenario for New BSC 

To achieve this type of migration, two upgrading steps are listed for information:

Step 1: Upgrade MSC Server and MGW to new MSC Server and new MGW (ready for Step 2) .
Step 2: Commission of new BSC.

3. Conclusion
It is proposed to perform a slight modification on the migration scenario 2 of solution 2 with section 2 of this contribution.
4. References:
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