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1. Introduction

A Study Item on “A interface over IP” was agreed at GERAN#35 (see GP-071562). In the GERAN WG2 #35bis meeting a set of requirements was endorsed (see G2-070375).
Number 14 of these requirements states that the “End-to-end speech delay shall not be increased …”. 
One of the features to improve end to end speech delay in 2G and 3G is the ‘Time Alignment’ feature. Up to 20ms downlink delay reduction can be gained by adjusting the Speech Encoder frame phase to the fixed DL BTS phase.
2. Background

In this chapter the Time Alignment (TA) feature is described as it works for the UTRAN Iu interface [1]. For GSM the same concept is used, but without the communication over the A-Interface. If the TC is moved to the CN, TA information would need to be exchanged between the BSS and the CN to allow for TA. 
For UTRAN the Time Alignment is intended to align the phase of the MGW to that of the RNC to minimize RNC queuing delay and memory resource utilization. The MGW divides speech samples into 20ms frames and compresses them by the AMR encoder. Compressed speech packets are sent to the RNC, which will in turn send them downstream according to a fixed phase. Because MGW and RNC are not synchronized, RNC has to queue compressed packets until the proper transmit time. Added queuing time/delay due to the phase mismatch can range from 0 to ~20ms. The RNC measures the queuing delay and sends a (TA) request to the MGW for a phase adjustment based on the measured queuing delay. The MGW adjusts the framing boundary to match the requested phase.
In the diagram below (figure 1), a, b and c represent different phases of arrival of packets (e.g. pertaining to different voice channels) from the MGW to the RNC. The values da, db, and dc, represent the queuing delay due to arrival of the phases a, b and c, respectively, as measured between the time of arrival of packet to the RNC and the time of transmission from RNC. In the example below the phase of b is better than a, and a is better than c (due to lower delay). The purpose of TA for the RNC is to request the appropriate phase shift (based on measured queuing delay) from the MGW, in order to minimize the RNC queuing delay. TA also reduces the amount of time that RNC buffer resources are allocated to a given channel. Since the transmission period is 20ms, the alignment of arrival phase to transmission phase can reduce the RNC queuing delay by up to 20ms.

[image: image1]
Figure 1
The delay reduction depends on the number of channels sharing the same MGW processor. Best results are achieved for a single channel running on a processor since in this case the processor can grant the requested phase to the channel without a conflict with any other channel. Time Alignment also becomes more effective on high-capacity processors serving many channels, since there will be a better spread of desired phases statistically, reducing conflict between channels. The effectiveness of time alignment remains the same, regardless of jitter on the CN, as long as the jitter statistics are stationary. When CN jitter statistics are non-stationary, channel processing and hence, delay will be in flux anyway, regardless of TA.
3. Discussion 

This enhancement of the end-to-end delay management for AoIP would provide additional flexibility for the design and management of the delay budget. For a solution with the TC in the BSS, TA is already specified [2] [3]. For a solution with the TC in the CN, the TA design elements also need to be ported into the definition of the new AoIP interface.
A possible way forward would be to create a specific time alignment message. This would avoid the need to update the various RFCs for different codecs. A solution with a request message, an acknowledge message and a timer (similar to what is specified for the UTRAN Iu interface) would provide the necessary means to support the TA feature (see figure 2), and maintain design coherence between the two systems.


[image: image2.wmf] 

CN

 

BSS

 

TIME ALIGNMENT

 

ACK

 

User data with bad timing

 

User data with adjusted timing

 


Figure 2: Successful Time Alignment

Should the receiving MGW be in “TrFO mode”, it shall relay message forward transparently from the AoIP protocol to Nb. Should the receiving MGW be transcoding to G.711, it may process the request or respond with a negative acknowledgement indicating it either doesn’t support the procedure or it is not prepared to process the request at this time. Should the BSS receive a negative acknowledgement, it should wait some time before trying again. The impact is that its downlink buffer (and delay) is not reduced.
The other way forward would be to update the various RFCs for the required codecs. The effort to accomplish this solution would be for further study.
4. Conclusions

It is proposed to include the description of the time alignment feature in the Technical Report and to consider its advantages to the AoIP functionality.
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6. Annex A
If the new TA procedure is to be added to the TR the following changes to it are suggested:

· In “6.2.1 Existing TRAU Frames for Adaptive Multi-Rate Speech (AMR)” The proposal to not do time alignment needs to be updated to not have the bits included in the RFCs but to provide other means for TA.
· In “7.1.1 Solution 1” the TA procedure needs to be added for the case that the TU is located in the CN.

· In “7.1.2.1 A interface” the first paragraph needs to be extended to say that the BSSAP extension also includes a new procedure for TA
· In “7.2.1 Solution 1” two new BSSMAP messages (TIME ALIGNMENT and TIME ALIGNMENT ACK) need to be added for the case that the TU is moved to the CN.
· In “7.2.2 Solution 2” two new BSSMAP messages (TIME ALIGNMENT and TIME ALIGNMENT ACK) need to be added.
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