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1. Introduction

At RAN2#38 several proposals for IMS over radio transfer were discussed and it was proposed to capture the results in a new TR dedicated to RAB support for IMS.

The focus of the discussion was on VoIP and especially in the DL since in this case there is a real need to optimize the radio interface in order to obtain the same efficiency as the CS speech transport. 

Two types of solutions were envisaged in UTRAN:

· “application agnostic” (e.g. [1]): UTRAN is transparent to the carried application

· “application aware” (e.g. [2]): UTRAN tries to identify  the carried application

For the case of VoIP, UTRAN needs to transfer (possibly compressed) RTP and RTCP packets. Therefore the radio needs to be optimized for RTP packet transfer and allow the transfer of RTCP packets without much impact on RTP packets. But the radio optimization problem can be formulated in a more general manner as a question of  how to transfer frequent packets of (almost) fixed size and infrequent packets with variable packet size (possibly with much larger size than the frequent packets size). The most straightforward way to solve this kind of problem would be to use a variable SF. However the variable SF in the DL is not specified. A similar effect may be obtained by using a multi-code DL transmission. 

This paper will introduce and analyse several “application agnostic” solutions based on physical layer capability “to absorb” the infrequent packets. 

2. Analysis of various physical layer models to handle VoIP type traffic profile

2.1 Single CCTrCH, multiple-codes, same Spreading Factor

One kind of solution is to use a single DL CCTrCH with two or more channelization codes. The first channelization code is scrambled with the Primary Scrambling code of the cell while the second channelization code may be scrambled with a Secondary Scrambling code. The second channelization code is used as an overflow pipe (e.g. for RTCP packet transfer) for which DTX bits are used when the current traffic can be carried by the first channelization code alone.  This solution was proposed in [1]

This solution is allowed in R99/R5 specifications with both channelization codes having the same SF. The support of multiple DPCH channelization codes to be received simultaneously is a UE capability (e.g. in 25.306 the Maximum number of DPCH/PDSCH codes to be simultaneously received is 1 or 2 for UE class 32-128 kbps and 3 for UE class above 384kbps).

If we want to use two codes of SF128 it may be possible that this is not enough to transfer RTCP packets without impact (e.g. increased delay) on RTP packets. Increasing the number of codes has an impact on UE complexity. Another solution could be to use two codes of SF64 but resources are not as optimized as in CS speech.  

2.2 Single CCTrCH, multiple-codes, different Spreading Factors

One solution to improve the radio resource efficiency would be to allow different spreading factors on the first and second chanelization codes. This is not allowed by the current specifications. The support of this solution would require complex modification of the rate matching procedure and therefore it is not pursued.

2.3 Multiple CCTrCHs of dedicated type with different SF

Another solution to improve the radio resources efficiency using different spreading factors on different channelization codes is to support multiple CCTrCHs of dedicated type. After spreading, the first CCTrCH is scrambled with the Primary Scrambling Code, while the second CCTrCH is scrambled with a Secondary Scrambling Code. The two CCTrCHs may be spread using channelisation codes with different spreading factors.

This solution is currently not supported in RRC R99/R5 for FDD. The L1 specifications (i.e. 25.211 and 25.212) supported the use of multiple dedicated CCTrChs until they were aligned to RRC by adding a note (CR 131 to 25.211 and 121 to 25.212 in Dec01) indicating that this configuration is not supported.

This type of solution assumes that there is a MAC functionality to map one logical channel (e.g. DTCH carrying the RTP/RTCP packets) towards two transport channels, each being mapped on a different CCTrCH. The RLC functionality is left unchanged. This solution proposes to extend the existing configuration of “DCH with an associated DSCH” to the case of a “DCH associated with another DCH”. The first DCH would carry (i.e. is dimensioned) to the frequent traffic size while the associated DCH is used in case of overflow traffic (e.g. infrequent packets).

The physical layer model is showed in the next figure:
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Figure 1: Example of physical layer model for associated DCHs mapped on different CCTrCHs

 In case of non-acknowledged mode RLC, one change in MAC is needed in order to ensure in sequence delivery to RLC between the two TrCHs, e.g. MAC delivers the transport blocks to the first transport channel and then the remaining blocks are delivered to the associated transport channel in the same order as received from RLC.
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Figure 2: Example of data exchange between MAC and L1 for associated DCHs

2.4 Multiple CCTrCHs of dedicated type with different SF and time offset

One drawback of previous solutions is that UE may need (depending on its implementation) to demodulate/despread the secondary scrambling code although most of the time there is only DTX

One enhancement could be that the UE uses the TFCI sent in the first CCTrCH in order to know whether or not it needs to demodulate/despread the second CCTrCH. This solution may be viewed as an extension of DPCH/PDSCH timing. 
Similar changes in MAC are needed as for the previous solution, e.g. MAC delivers the transport blocks to the first transport channel and then the remaining blocks are delivered in the next TTI to the associated transport channel in the same order as received from RLC.
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Figure 3: Example of data exchange between MAC and L1 for associated DCHs with one TTI time offset

This type of solution may have the drawback of introducing an additional delay of one TTI to deliver the packets to the application when large packets need to be transmitted. However this seems to be acceptable from the application point of view (e.g. VoIP).
3. Conclusion

Several solutions for optimized physical layer transport of VoIP have been introduced for discussion. Based on the discussion results, the descriptions in 2.3 and 2.4 are proposed for inclusion in the Release 6 TR dedicated to RAB support for IMS.
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