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1 Introduction
In RAN3 #40, contribution R3-040080 proposed to consider delay for channel type switching as a comparison tool between architectures. We argued that this functionality is not a relevant for comparison among architectures because the actual decision on when to perform channel type switching is implementation specific and, from user experience standpoint, this is the only issue that makes a real difference. Therefore, whatever the difference in channel type switching delays between architectural proposals could be compensated by better proprietary decision process. And there is no difference in terms of radio i/f or node resource efficiency between implementations taking slightly different amounts of times to perform the channel type switching procedure.

We strongly maintain the arguments above but, since there is an agreement to use the delay formula in R3-040080 as a tool, we show an analysis for the RCS / UPS split architecture based on the assumption that the decision process to perform channel type switching is identical for all implementations, whatever the architecture.

2 Delay during channel type switching

This section analyzes the delay to perform channel type switching from CELL_FACH to CELL_DCH for the RCS / UPS split architectures and included in TR 25.897.

The figure 1 below has been copied from figure 3 in R3-040080. In that contribution, Panasonic claims that the delay to perform channel type switching is:
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This formula is actually inaccurate in several aspects:

1. There is no synchronization in Iui interface. Step 12 does not exist.

2. Synchro in Iub (DCH synchro) is done before synchro in Uu (L1 synchro).

3. Steps 6 and 7 do not exist. There is no user plane or RNSAP signaling for this procedure. Unless we took a scenario with CCH over Iur, which is not the one discussed in R3-040080.

4. RRC is terminated in RCS, therefore there is no processing delay in UPS. The only extra-delay is to encapsulate the message in Iui. This delay is comparable to a routing delay in a router, not a processing delay to actually decode and process the message. 


[image: image2]
Figure 1: Channel type switching in the evolved architecture based on functional separation.

With the corrections mentioned above the signaling flow that represents the actual procedure for channel type switching from CELL_FACH to CELL_DCH is shown in figure 2.


[image: image3]
Figure 2: Channel type switching in the evolved architecture based on RCS / UPS split.

The actual time to perform the whole channel switching procedure is:
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Where TR is the delay to route from Iui to Uu or viceversa, Tsync_TrCH is the time to synchronize in Iub and Tsync_RI is the time to synchronize in the radio interface.

It is normal engineering practice to consider as negligible any factor in a calculation that has an effect an order of magnitude lower than the result. Applying such common practice, the formula would be:
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The reasons are that processing delays are normally in the order of hundreds of microseconds to a few ms, and transmission delays in network interfaces (Iub, Iur, Iui) and routing delay in network elements are in the order of a few tens of microseconds in fast links to a few milliseconds in slow links, while the general TTI for SRBs is 40ms, and synchronization times are in the order of several TTI's (at least for L1 synchro).

3 Conclusion and proposal

Section 2 of this contribution demonstrates that, in practical terms, the delay incurred in performing channel type switching from CELL_FACH to CELL_DCH is basically linked to transmission and synchronization in the Uu interface. Since these factors are the same for all the architectures in TR25.897 as well as for the RNC – NodeB architecture in R99/Rel-4/Rel-5, we conclude that there is no point in using this formula as a tool to evaluate any of the architectures.

We propose to close this issue in our UTRAN evolution study.

UE





Node B





RCS





UPS





Cell_FACH





RRC Measurement Control: BCCH/BCH SIB12 (Traffic Volume Measurement)





2. Processing





1. RRC Measurement Reporting: DCCH/RACH





3. Channel Type Selection:DCH





4. NBAP <RL Setup Procedure>





5. <Iub TB Establishment>





6. RNSAP+ <RL Setup Procedure>





 7. <Iui TB Establishment>





8. Processing





9. RRC Physical Channel Reconfiguration: DCCH/FACH





10. <Synchronisation>





11. <Synchronisation>





12. <Synchronisation>





14. Processing





13. RRC Physical Channel Reconfiguration Complete: DCCH/DCH





Cell_DCH





User Plane data are transmitted and received





Uu interface





Iub interface





Iui interface





Iui interface





Iub interface





Uu interface





User Plane data are transmitted and received





Cell_DCH





11. RRC Physical Channel Reconfiguration Complete: DCCH/DCH





12. Routing





6. NOTIFY (RL added)





9. <DCH Synchronisation>





10. <L1 Synchronisation>





8. RRC Physical Channel Reconfiguration: DCCH/FACH





7. Routing 











5. <Iub TB Establishment>





4. NBAP <RL Setup Procedure>





3. ADD (RL)





1. RRC Measurement Reporting: DCCH/RACH





2. Routing





RRC Measurement Control: BCCH/BCH SIB12 (Traffic Volume Measurement)





Cell_FACH





UPS





RCS





Node B





UE








_1136720948.unknown

_1136720981.unknown

_1134986151.unknown

