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1. Introduction

In 3GPP the introduction of multimedia services based on IMS is envisaged with one service being conversational IMS. In R2-032142 some open issues were described which are associated with the variability of the data rate. A conversational IMS data stream consits of RTP, RTCP, SIP and signalling bearers. All of them have rapidly fluctuating data rates and in combinination the fluctuation is even increased. Allocating the maximum required data rate for all data streams would waste resources on the air interface.

On the other side, the delay requirements of the different streams are very much different. Taking into account this fact by buffereing of delay insensitive data, the maximum data rate can be reduced.

However, there is still a need for instantaneous bandwidth on the air interface due to ROHC, SIP, RTCP, …. In practice this means, that a small bandwidth of around 16 kbps will be required in the steady state case, which represents >>90 % of the time. Only in certain situations additional data transmission is required up to around 40 kbps.

In R2-032142 it was proposed to allocate this instantaneous bandwidth in downlink by means of additional resources on the secondary scrambling code. In this contribution we provide more details on this solution.

2. Secondary Scrambling Code: Principle

The basic assumptions and requirements are:

· The SSC is used in DL only.  

· Flexible positions are used for the TrCHs within the CCTrCH

· Two physical channels are allocated, one on the PSC, one on the SSC

· The PCHs on the PSC and the SSC use the same channelization code

· Transmissions on the SSC shall be kept to a minimum

The general principle is to configure the transmission parameters in a way, that most of the time, transmission will occur on the PSC only. This means that the data fits into the phys. channel on the PSC, while DTX is used for the other phys channel on the SSC:





In rare cases more bandwidth is required. However, this bandwidth is readily available on the SSC. The transport channels will be mapped onto both PCHs, on the PSC and the SSC: 






The detailled procedure for the above described usage of the SSC is acc. to 3GPP TS 25.212:

1. coding: Each transport block is CRC and channel coded.

2. TFCS: Due to the different QoS of the RBs and in order to optimise radio resources, it is not required to allocate maximum data rate for all RBs simultaneously. A TFCS is chosen, that does not allow the simultaneous transmission of uncompressed RTP packets and RTCP and SIP. 

3. rate matching: There is static and dynamic rate matching done together in one step. The rate matching parameters are always calculated for the maximum data rate. In the first step all TFC of a TFCS are analysed in order to find out the one with maximum data rate. The rate matching is calculated only for this TFC. Secondly, static rate matching acc to the RM attributes is performed, in order to guarantee the right relative QoS/BLER for the TrCHs in relation to each other. After this step, there is a certain amount of bits for all TrCHs. In the third step dynamic rate matching takes this number of bits and fits it into the available physical channel with as few DTX bits as possible. This rate matching configuration is kept fixed for a certain TFCS and is applied to all TFC within this TFCS. DTX bits are filled in for all TFCs that are below the maximum data rate (see step 7). 

4. 1st interleaving: 1st interleaving is done within a transport block.

5. radio frame segmentation: Each transport block is split into smaller parts for single radio frames

6. TrCH multiplexing: The segmented transport blocks of all RBs are concatenated, one directly after the other, regardless of their length. The latter is the result of the “flexible positions”.

7. DTX insertion: Unless the TFC is not the one with maximum data rate, the multiplexed TrCHs will not fill the available 2 PCHs on the PSC and SSC. DTX bits are added at the end of the concatenated TrCH in order to fill both PCHs. The normal case will be a TFC with around half the maximum data rate. This automatically means, that half of the bits will be data and half of them will be DTX bits.

8. Physical channel segmentation: The sequence of data bits and DTX bits is sequentially filled into the two PCHs beginning with the PSC. In the normal case of an RTP packet with a compressed header, all data bits will fit into the first PCHs, while the second PCHs will be filled with DTX bits.

9. 2nd interleaving: 2nd interleaving takes place within a PCH, i. e. there is no leakage of bits from the PSC to the SSC.

10. Transmission: The first PCH on the PSC will be transmitted as usual. Normally, the PCH on the SSC will be filled purely with DTX bits and as there is also no DCCH on this PCH, it will not be transmitted at all.

3. Secondary Scrambling Code: Implementation
Even though we do not provide a detailled guideline for the configuration of all parameters here, we try to provide some considerations for a VoIMS solution with SSC.

There are three different sources of variable data rates for a VoIMS call: SIP, RTCP, RTP and SRB. 

We propose the use of a phys channel on the secondary scrambling code only for cases of excessive data rates for uncompressed ROHC, SIP and SRB data. A loss or delay of these data could lead to delays in the speech and the loss of RTP packts. The phys. channel on the SSC will provide the resources to transmit these data without delay. 

Fortunately in practice these packets do not overlap very often. SIP signalling mainly takes place before the final RAB is set up. At the end of a call there is call release signalling and in rare cases there is mid-call SIP signalling. For ROHC there is a burst of several frames with uncompressed headers at the beginning of a connection in order to synchronize the ROHC entities in the UE and in the RNC. During steady state phase ROHC is very robust against errors. Therefore, loss of ROHC synchronisation, which would result in uncompressed headers, will occur only in very few cases during a call. The data rate of the SRB is low enough to be transmitted in parallel with the RTP data on the PSC. All this means, that the phys. channel on the SSC will be needed only in rare cases. Most of the time it will be in “stand-by”/DTX mode and will not generate any interference.

RTCP transmission, even though not mandatory, is recommended also for point-to-point connections within IETF. However, the applicability for RTCP within 3GPP will be discussed in 3GPP SA4 group. When RTCP is to be transmitted, it will be mapped onto the PSC by using different means that exploit the loose delay requirements of RTCP. RTCP packets could either be handled with appropriate priority in the MAC or frame stealing in PDCP or at application level; in both cases RTCP packets are filled into DTX pauses of RTP.

4. Conclusion
We propose to use multi-code allocation for VoIMS. Two physical channels with identical spreading code are allocated in downlink. The transmission parameters are chosen is such a way, that most of the time data is transmitted on the PSC only. The infrequent use of the SSC for excessive data does not increase intracell interference significantly.

Initial analysis has shown, that SF 128 can be used in this case. This is a major advantage to SF 64 that would be necessary without SSC. 

Still open is the exact definition of the RAB parameters. We will present details on this in further contributions.
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