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Open Issues in the A over IP TR

This document lists some of the issues which are still open in the A over IP TR, providing a description of the possible alternatives with pros and cons (trying to reflect as well as possible the discussions in GERAN so far). The intention is to support the discussion during the meeting, with the final goal to close most of (if not all) the open issues at GERAN#37. 
Chapter 6 (User Plane)

1. PCM packetization time:
· Alternative 1:   5 ms. Pros: lower delay, cons: higher IP overhead, especially if IP-Mux is not used
· Alternative 2: 20 ms. Pros: lower IP overhead, cons: additional 15 ms delay (only in case of TDM-Abis), + 15 ms for every possible 5 ms -> 20 ms re-packetization (e.g. on Nb) (this means that re-packetization should be avoided as much as possible!)

The goal is to decide only one of the options (not negotiate it)
[NSN preference is Alternative 2: 20 ms]
2. RTP Payload Type: 
· Alternative 1: fixed RTP PT per codec.
The assumption is that while different RTP Payload Types might be needed in the internet (and in the Core Network) such flexibility is probably not needed on the A interface.
However, if PTs are fixed then we should make a restriction that only one AMR-NB configuration (config-nb-code:1) and one AMR-WB configuration (config-wb-code:0) is allowed for A over IP
· Alternative 2: The RTP PT to be used for a specific codec is decided by the MSC.

Probably this would make possible in the future to negotiate the Payload Type End-to-End (this is not possible today with OoBTC, and might come only with SIP-I). But it’s unclear whether this is really needed. 

· Alternative 3: Once the codec is negotiated, the BSC decides the RTP PT

[NSN preference is either 1 or 2 (to be further checked)] 
3. Time Alignment:

· Alternative 1: Do not define it, since the delay gain would be minimal and only in some very specific cases (MS to local-PSTN call)
· Alternative 2: Allow it as option, standardizing GERAN-specific signalling for it
[NSN preference is not to standardize this. However, if the final version of the TR will still include options on other topics, there are no objection to describe the possible mechanism to achieve Time Alignment in the TR]
Chapter 7 (Control Plane)

1. AoIP-CIC (or better: “AoIP Signalling Connection Identifier”) as an identifier to release hanging calls (e.g. if the MSC goes down). Do we need it? Is it better for MSC-in-Pool for example?

· Alternative 1: Define an “AoIP Signalling Connection Identifier” (similarly to the UTRAN case) and a RESET RESOURCE message with the list of “AoIP Signalling Connection Identifiers” to be released 

· Alternative 2: Use IP/UDP terminations. This means that the MSC needs to be aware of them (the “AoIP container” is not sent transparently from the MGW to the BSC)

[NSN preference is Alternative 1: definition of an “AoIP Signalling Connection Identifier”]

2. Support of both TDM and IP termination in the MSC-PCL in the Handover Request message:
· Proposal: During inter-BSS Handovers, it shall be possible for the CN to offer both TDM and IP terminations to the target BSS, that eventually decides the Interface Type. Offering two termination types will not be mandatory, e.g. in case it is known (by O&M configuration) that the target BSS supports only AoIP. Also in case the target BSS supports both AoTDM and AoIP it is possible to offer one termination type only. If this interface type cannot be supported – for that call - by the target BSS, a new reject cause (e.g. “interface not available”) shall be used, so that the CN can issue a new request using the other interface type.

[NSN supports this]
3. Exchange of BSS capabilities (BSS-SCL):
· Alternative 1: Per call. The BSS-SCL is included in the Complete Layer 3 message at call setup and in the Handover Request Acknowledge message during inter-BSS Handovers. 
Note: The BSS-SCL contained in a CL3 message with a Cell Identifier indicating the cell where the call is originated doesn’t necessarily have to contain the information regarding that “specific cell”; more in general it would include information about BSS capabilities to handle that “specific call” at that “specific time”, possibly taking into account other possible cells. In this case it is possible to cover the scenario where the cell is originated (via SDCCH) in one cell but the BSS later on assigns a TCH for that call in another cell.
Pros: 1. more precise information is exchanged about the BSS capabilities to handle that call at that time. 2. No additional messages need to be sent. 3. No need to store BSS capabilities in the MSC

Cons: CM3 and HRA messages sizes slightly increased (is this a problem at all?)
· Alternative 2: periodical per whole BSS. The BSS-SCL is added to the Resource Indication message, to be sent when some capabilities change in the BSS or anyway on a periodic basis. Then the MSC needs to store the BSS capabilities (per cell).

Pros: 1. less information octecs are probably sent to the CN (but this actually depends on the periodicity) (is this a real advantage?). 2. The CN has some a priori information about target-BSS capabilities during inter-BSS Handovers
Cons: 1. Additional signalling messages need to be sent by the BSS (n times, in case of A-flex). 2. The information available at the MSC wouldn’t be as precise as in the other case (because: 1. averaged over the cell, 2. not necessarily up-to-date) thus increasing the likelihood of Assignment failures. To increase the reliability of the information the frequency of transmission of Resource Indication messages needs to be increased. 3. The MSC needs to store the BSS-SCL per cell.


[NSN preference is Alternative 1: “per call”]
4. Intra-BSS handover with incompatible Codec Types and/or Configurations:
· Alternative 1: Every intra-BSS handover to an incompatible Codec Type triggers an external handover involving the CN, which needs to insert a Transcoder-pair in the MGW. 
Pros: legacy procedures (those for inter-BSS handovers) are reused. 

Cons: slowest way to perform intra-BSS handovers and involving quite many signalling messages on A interface (5 messages: Handover Required, Handover Request, Handover Request Acknowledge, Handover Command, Handover Complete)

· Alternative 2: Every intra-BSS handover to incompatible Codec Type is handled as internal handover: Handover Performed is sent, and then the MGW detects from the User Plane data (in the UL) that the codec on the radio interface has changed and it needs to insert a Transcoder-pair. 

Pros: Handover is faster

Cons: 1. GERAN specific changes to the MGW behaviour: the MGW detects the codec change and then informs the MSC afterwards. 2. What happens to User Plane data in the DL? It seems that 1. the intra-BSS handover is performed, 2. UL user plane data is sent to the MGW with a new codec, 3. the MGW detects the codec change and starts sending data in the DL accordingly -> is the DL HO gap increased??

· Alternative 3: Definition of a 3 messages procedure on the A interface: 

1. “Internal Handover Required” (from the BSS to the MSC): containing the target cell, the BSS-SCL in the target cell, and the new UDP/IP termination at the BSS)
2. Handover Command (from the MSC to the BSS): containing the Selected Codec and the and the new UDP/IP termination at the MGW
3. Handover Complete (from the BSS to the MSC)

This is further elaborated in [1]

· Alternative 4 (complementary and not alternative to Alternative 3, since applicable only if some TC capabilities remain in the BSS). Intra-BSS handover to incompatible Codec Type can be handled as internal handovers, by inserting a Transcoder-pair in the BSS (this is intended to cover essentially the transition from any “Codec to GSM_HR” or “EFR to HR_AMR” due to cell overload). The codec change is made visible to the CN by including the new codec type used on the radio interface in the Handover Performed message (exactly as today!). In this case the CN detects that the codec used on the radio interface is different w.r.t. the one used on the A interface. 

Note: The Handover Performed could include the BSC-SCL to provide updated information to the MSC.

Pros: if the BSS has such double-transcoding capability, intra-BSS handovers can continue to be handled in the BSS, without increasing the signalling message exchange with the CN. At the same time handover is much faster.

Cons: To support this option double-transcoding capabilities in the BSS are needed.
[NSN preference is Alternatives 3 and 4]
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