
TSG-RAN Working Group 4 Meeting #24
R4-021313

Helsinki, Finland

August, 2002


Agenda Item:
HSDPA

Source: 
Motorola
Title:
HSDPA VRC Timing Simulation Assumption

Document for: 
Approval


1. Introduction 

Several companies (e.g. [2]

 REF _Ref16731994 \r \h 
[3]

 REF _Ref16732087 \r \h 
[4]) have presented simulation results and offered comments on variable reference channel (VRC) assessment for HSDPA. While the results offered so far are in relatively good agreement, some further discussion of the test methodology would be beneficial in order to better align performance results. One area where further alignment of simulation assumptions appears necessary is in the delay between generation of the channel quality indicator (CQI), the transmission of the associated transport block (TB) by the Node-B emulator, and reception of the TB by the UE, since each company appears to have made slightly different assumptions in this regard.

2. Discussion

Sections 7.7 and 7.8 of TS 25.211 [5] specify respectively a) the timing relation between the HS-PDSCH and the uplink HS-DPCCH (bearing the ACK/NACK field and the CQI), and b) the timing relation between the HS-SCCH and the associated HS-PDSCH. These timing relations are reproduced and summarised in Figure 1.

Of particular note are:

1. the HS-SCCH sub-frame overlaps the associated HS-PDSCH sub-frame by 1 timeslot,

2. the uplink HS-DPCCH sub-frame bearing a specific ACK/NACK field is delayed by 7.5 timeslots plus a variable delay of up to 255 chips with respect to the end of the associated HS-PDSCH transmission, where the variable delay is designed to permit symbol alignment with the uplink DPCCH/DPDCH symbol processes. Figure 1 shows the particular case where the variable delay is set to zero, but this does not have a significant bearing on what follows.

TS 25.211 only specifies, however, the timing relation between transmission of a particular HS-DSCH TB, and the delivery on the HS-DPCCH by the UE of the ACK/NACK indication specific to that TB. This is shown in Figure 1. There is no precise specification concerning the minimum time at which the same H-ARQ process may be re-addressed by the Node-B (or Node-B emulator in this case), although this is obviously constrained by the ACK/NACK timing. However, as described in e.g. [6], the Node-B emulator must be permitted sufficient time to process the ACK/NACK field before determining the content and encoding of the next HS-DSCH transmission. Of course, this requirement applies only to FRC testing at present, but if RAN4 is to be consistent with RAN1’s assessment, and maintain the same timing between the FRC and VRC tests, the Node-B emulator should be required to make its next transmission to the same H-ARQ process in the sub-frame marked 
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There is also no specific relationship between an HS-DPCH sub-frame transmission and a particular CQI report. However, even assuming that (as currently specified in TR 25.890 [1]) the CQI report is made available on every sub-frame, the Node-B emulator will not have 
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 available in time to transmit HS-SCCH sub-frame 
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 (due to the associated HS-SCCH timing constraint). Accordingly, the “most recent CQI report” (specified by TR 25.890 for VRC testing) on which the Node-B emulator must base selection of the TB is 
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Consideration of the timing constraints applicable to generation of 
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 is also useful. The UE must make available 
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 no later than point “A” in Figure 1. This implies that the latest downlink observations on which the 
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 estimate is based must occur no later than some implementation-specific time instant in advance of point “A”. This will depend, of course, on the particular kind of channel estimator, DSP resource, internal communications rates etc. that companies’ selected architectures make available. A conservative proposal that may be acceptable to companies is to require – for the purpose of RAN4 simulation alignment – that the UE base 
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 on observations made no later than point “B” in Figure 1. We are, of course, very open to the views of other companies on what particular location point “B” should occupy, since this is implementation-specific.

3. Proposal

From Figure 2 it can then be seen that the resulting delay between a) the latest observation of simulated data contributing to the CQI determination, and b) delivery of the corresponding simulated HS-DSCH TB is approximately 10 timeslots. It is proposed that this is adopted as a simulation assumption for VRC assessment, and incorporated into TR 25.890.

4. Conclusions

A simulation assumption concerning VRC test timing is necessary to improve the alignment of results, and such a proposal is made in this document.
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Figure 1 - VRC test timing summary.
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Figure 2 - Proposed VRC simulation assumption.
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� Propagation delay is also not shown, but can be neglected for this purpose.
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