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Abstract


This contribution introduces an R00 work task approved at the last TSG RAN#7 meeting to R3 meeting (See § 8.5 RP-000188 part of TSG RAN#7 meeting report). And it reports to refer Q.2630.2 (Q.aal2 CS2) rather than Q.2630.1 (CS1) in R00 as one method to reduce instantaneous bit rate for Iub and Iur interface, including Iur interface with AAL2 switch case. 

1. Introduction


See § 3 Justification of the approved work item description in Annex 1 of this contribution.

2. Discussion

2.1 Re-evaluation of TSGR3#8(99)e19 (Alcatel, extracted in Annex 2 of this contribution)


Protocol stack of transport network layer for DCH data stream over Iur and Iub is as in Figure 1 § 5.2 Transport layer of 3G TS 25.426 that SSSAR (I.366.1) on AAL2 CPS (I.363.2) on ATM on PHY.


Figure 4 “Multiplexing of real time and non-real time sources” of TSGR3#8(99)e19 is quite applicable as to describe input to SSSAR from SSSAR user. The data AAL2 SDU is divided into 45 octets x 32 pieces at SSSAR. The speech AAL2 SDU is 33 octets x 1 piece. Those total 33 pieces can be multiplexed onto a single ATM connection at AAL2 CPS.


Order of the 33 pieces packed in ATM SDUs may be:

Case 1: 1st - 32nd pieces of the data and then the speech piece,

Case 2: The speech piece and then 1st - 32nd pieces of the data

Case 3: 1st piece of the data, the speech piece, and then 2nd - 32nd pieces of the data.

Those are implementation specific because of Figure 3/I.363.2 (note by contributor: even QoS at AAL-SAP is still FFS even today and probably forever) and 1st paragraph of § 10 Procedure of AAL type 2 common part sublayer of I.363.2 shown in Annex 3 of this contribution.

It should be noted that the QoS selected by AAL-SAP user may be respected at AAL2 service endpoint only and may not be respected at AAL2 switch where the protocol stack is up to AAL2 CPS. AAL2 switch may be applied in Iur interface to avoid meshed underlying PVCs among RNCs. To respect the selected QoS also at AAL2 switch, an indication of the selected QoS has to be carried via ALCAP. But there is no definition of AAL2 connection level QoS in ITU-T recommendations currently and probably forever.

As a conclusion, required instantaneous bit rate of the Iub interface to achieve delay budget of voice traffic in case of Figure 4 of TSGR3#8(99)e19 is implementation of AAL-SAP, SSSAR, and AAL2 CPS dependent or how to implement the QoS related capability in I.363.2 Figure 3. Given calculation of required instantaneous bit rate is mathematically right as for the worst case. When you intend to introduce AAL2 switch among RAN equipment (Iur interface), you need to have another solution to realize QOS/delay handling.

2.2 Selection of AAL type 2 path (underlying VC)

This feature of Q.2630.2 (Q.aal2 CS2) realizes reduction of the instantaneous bit rate of Iub interface with two types of underlying VCs (for real time traffic and non-real time traffic) and is applicable also to Iur interface in “AAL2 network”. Application of this feature may be more suitable for a section has multiple number of underlying VCs for expected traffic road (an underlying VC accommodates maximum 248 AAL2 connections). Absence of new parameter “Tolerant path type” in Establish Request message indicates “Stringent” underlying VC is requested, and existence of the parameter indicates “Tolerant” underlying VC is required. Stringent fits to real time traffic or circuit mode traffic and tolerant fits to non-real time traffic or packet mode traffic. But the path type is just an indicator to select an underlying VC and exact QoS of the underlying VC for the path type is implementation specific. QoS of underlying VCs may/can be, in reality, two Stringents (one of two is used as for Tolerant). Circuit mode data (non voice) traffic may be input to SSSAR from SSSAR user with shorter TTI and may have shorter data length than the case of packet mode data traffic and may not enhance required instantaneous bit rate of Stringent underlying VC. 


Table 2.2 Assumed correspondence of Path type and DCH content

Path type 
DCH content over an AAL2 connection

Stringent (real time traffic)
Compressed voice 

(AMR codec/coordinated DCHs)


Circuit mode data

Tolerant (non-real time traffic)
Packet mode data

2.3 Impact of Path type to enhance R99 to R00

2.3.1 Transport channel synchronization

SRNC may need to manage Timing adjustment in § 7.2 of 3G TS 25.402 Synchronization in UTRAN stage 2 with conscious of via which underlying VC for real time or non-real time traffic the CFN was sent to Node B(s). SRNC may assign future CFN to non-real time traffic data frame according to expected delay over underlying VC for non-real time traffic to be arrived on time at destination Node B(s).

3. Conclusion and Proposal

Implementation of AAL-SAP, SSSAR, and AAL2 CPS (I.366.2 and I.363.2) “may” reduce required instantaneous bit rate of Iub and Iur interface, but not for Iur interface with AAL2 switch case. Introduction of Path type capability of Q.2630.2 (Q.aal2 CS2) is another method, and is valid also for Iur interface with AAL2 switch case. AAL2 switch would be one of realization of § 6 UTRAN Architecture in 3G TS 25.401 UTRAN Overall Description that Iur can be conveyed over physical direct connection between RNCs or via any suitable transport network.

3G TS should not force and but should not exclude the method with uncertain implementation of I.366.2 and I.363.2. And 3G TS should not exclude to take another method with Path type of Q.2630.2. Combination of them may/can be applied. Impact of Path type onto Transport channel synchronization is very small from specification description point of view.

It is proposed as in § 4 Objective of the approved work task (Annex 1 of this contribution) to refer Q.2630.2 rather than Q.2630.1 in following 3G TSs of R00:

3G TS 25.414 UTRAN Iu interface data transport & transport signalling,

3G TS 25.424 UTRAN Iur interface data transport & transport signalling for CCH data streams,

3G TS 25.426 UTRAN Iur and Iub interface data transport & transport signalling for DCH data streams,

3G TS 25.434 UTRAN Iub interface data transport & transport signalling for CCH data streams.

No addition or modification onto Transport channel synchronization text is proposed.

I would like to have consultation from 3GPP secretariat on how to draft R00. Do above 3G TSs V4.0.0 to be affected by CRs for R00 already exists?
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Justification

In Release 99, traffic like compressed voice (AAL type 2 connection) and traffic like data (AAL type 2 connection) are accommodated in common underlying VC for AAL type 2 connections as real time traffics over Iub and Iur interfaces to ease management of CFN (Connection Frame Number) allocation to Down link data frame or scheduling at SRNC (Serving RNC). In addition to that Q.2630.1 has no capability to prioritize real time traffic like compressed voice or non-real time traffic like data.

This requires much broader underlying VC for AAL type 2 connections to achieve delay budget for real time traffic like compressed voice especially in case of real time traffic data frame (smaller) right after non-real time traffic data frame (much bigger). Typical simulation on the case was given in TSG R3#8(99)e19 by Alcatel in Release 99 time frame. Broader underlying VC for AAL type 2 connections over Iub interface impacts very much on initial and running costs of the Iub interface which usually consist of leased line.

It is expected to introduce prioritization capability of Q.2630.2 to optimize the bandwidth of underlying VC for AAL type 2 connections over Iub and Iur interfaces with saving CFN allocation to Down link data frame or scheduling at SRNC in Release 00 time frame. Down link data frame of non-real time traffic which can be smoothed may be assigned future CFN according to expected delay to be arrived on time at destination Node B(s).
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Objective

Replacement of the referred ITU-T Recommendation Q.2630.1 AAL Type 2 Signalling Protocol (Capability Set 1) to Q.2630.2 AAL Type 2 Signalling Protocol (Capability Set 2) in the following Technical Specifications:

TS 25.414 UTRAN Iu interface data transport & transport signalling,

TS 25.424 UTRAN Iur interface data transport & transport signalling for CCH data streams,

TS 25.426 UTRAN Iur and Iub interface data transport & transport signalling for DCH data streams,

TS 25.434 UTRAN Iub interface data transport & transport signalling for CCH data streams.

Q.2630.2 has a capability to realize prioritization for AAL type 2 connections and was determined (means technically frozen) at 9th March 2000 ITU-T WP1/11 meeting and is planned to be decided (means finally approved) in November-December 2000.

The objective is to optimize the bandwidth of underlying VC (virtual connection) for AAL type 2 connections over Iub and Iur interfaces with supporting delay budget for real time traffics, e.g. compressed voice.
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2.3.1.2.
Simple Example

Figure illustrates this approach. It depicts information to be sent on the Iub interface and on the radio interface when one speech source and one data source (described in section 2.2) are multiplexed.

Let us consider the data source.

Every 80 ms, an AAL SDU corresponding to 8 radio frames is sent on the Iub interface. 

The maximum AAL SDU size is 32 CPS Packets. Thus up to 33 ATM cells should be sent every 80 ms to transmit this AAL SDU on the Iub interface.

If the allowed transmission time on the Iub interface is short (for example 5 ms), the required instantaneous bit rate on the Iub interface will be high (in the same example, at least 424*33 / 5 = 2.8 Mbit/s).

When the Node B receives this AAL SDU, it will transmit the unpacked data on the radio interface but the transmission time on the radio interface is 80 ms. Thus, the transmission of the same data on the radio interface requires an instantaneous bit rate of only 144 kbit/s.

If no priority is handled at ATM or AAL2 level, all AAL2 channels shall be transported with the most stringent transfer delay (transfer delay of real time services). And the required instantaneous bit rate on the Iub interface shall be high.
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Figure 4: Multiplexing of real time and Non real time sources

2.3.1.3.
Conclusion

This approach is simple and in line with [1].

Nevertheless, with this approach, no statistical multiplexing can be done at AAL2 and at ATM level. The required ATM bandwidth on the Iub and Iur interface is larger than if some statistical multiplexing is done.

Transmission resource inside the UTRAN should be optimized. Decreasing the ATM required bandwidth for the same net bit rate could allow an operator to decrease its transmission and operating cost. 

This major drawback leads to a second approach: Priority requirements of upper applications are handled at AAL2 or ATM layer.
Annex 3 of this contribution (extract from I.363.2 (97/9))

6.
General framework of AAL type 2

6.1
Structure of AAL type 2

The AAL type 2 users have the capability to select a given AAL-SAP associated with the QOS (for example, delay and loss sensitivity) required to transport that AAL-SDU (see Figure 3). The AAL type 2 makes use of the service provided by the underlying ATM layer. Multiple AAL connections may be associated with a single ATM layer connection, allowing multiplexing at the AAL; multiplexing in the AAL type 2 occurs in the Common Part Sublayer (CPS). The AAL user selects the QOS provided by the AAL through the choice of the AAL-SAP used for data transfer.

(Note by contributor: it is still FFS even today and probably forever)

(Note by contributor: AAL layer in Figure 3 consists of upper sublayer SSCS (SSSAR) and lower sublayer CPS)

10
Procedure of AAL type 2 Common Part Sublayer (CPS)

The multiplexing function in the Common Part Sublayer merges several streams of CPS-Packets onto a single ATM connection. The method of scheduling the different streams and the possible use of priorities is not specified in this Recommendation.
--------------------------------

Figure 3/I.363.2 – Relation between AAL-SAP and ATM-SAP





in the AAL is for further study.
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Figure 2.2 AAL type 2 path selection according to required AAL type 2 path type
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