3GPP TSG RAN1 Meeting #36
Tdoc R1-040525
Montreal, Canada, May 10 – 14, 2004


Source: 

Panasonic
Title:


Discussion on HSDPA reconfiguration

Agenda Item:

5.3
Document for:

Discussion and decision

1. Introduction

At last RAN plenary at Phenix, two documents on HSDPA reconfiguration [1][2] were discussed. Although CR is new record of revision 11, it was not agreed at the end of the meeting. To progress this issue, this document further elaborate the reason of DTX in [1] because one year discussion of reconfiguration made some argument are obsolute. Clarification in RAN2 [4], which proposed and agreed during one year discussion on this topic made some argument different.
The first motivation for these DTX behaviour is coming from the pipeline implementation of UE decoder. The second motivation is the difference of corresponding time between HS-DSCH data and CQI.
In following we attached two possible example implementation timing of UE. Difinitely these timing design must be different among UE manufatures.

Implementation 1 follows timing relation described in [5]. Two front receiver (chip, symbol processing) and two turbo decoder (including other FEC functionality) are used for inter-TTI=1 implementation.
Implementation 2 is a example of single front receiver and turbo decoder.

Implementation 1 has lower processing speed but require multiple processing unit. Lower processing speed is useful for lower power consumption but higher cost. Implementation 2 has opposite character from implementation 1.
In both cases, if we allow DTX of HS-DPCCH during 1 radio frame i.e 5 subframes, the control of UE pipeline implementation is simplified because the change of the parameters are not necessary to be aligned to the pipeline timing. Especially, the parameter which reconfigure several processes at the same time is simplified. A example could be UE internally change parameter at green line at the same time. To allow DTX of HS-DPCCH makes such implementation possible. Different handling of pipeline for the reconfiguration is also possible if we allow DTX of HS-DPCCH because at the output of the transmission is stopped. Internal design implementation freedom is obtained. Therefore, UE implementation is simplified or further optimization of the design is possible. This will lead more quick delivery, more power reduction or more cost reduction than more complicated timing handling design.
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The second reason of DTX is a different responding time between Ack and CQI. The timing relation between HS-SCCH and corresponding Ack is 9.5 slots. On the other hand, the timing relation between CQI reference measurement period and corresponding CQI is 1 slot. In following figure, blue box shows timing relation between HS-SCCH/HS-PDSCH and corresponding Ack. Pink box shows timing relation between CQI reference measurement period and corresponding CQI. The blue line is the reconfiguration timing boundary specified in TS25.331. The pink CQI transmission is before the boundary of reconfiguration timing. Therefore, this pink CQI transmission is required to behave as corresponding to previous configuration. But as shown pink box, downlink corresponding timing is already after the reconfiguration. To overcome this timing difference between Ack/Nack and CQI, to DTX of HS-DPCCH during one radio frame length (5 subframes) makes UE implementation more freedom. This will also lead more quick delivery, more power reduction or more cost reduction than more complicated timing handling design.
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2. Further elaboration of the reason of parameters
Several parameters are listed in [1] for the cause of DTX of HS-DPCCH of 5 subframes. We further elaborate the parameters.
- MAC-hs reset
MAC-hs reset require following process finished in time according to TS25.321.

-
flush soft buffer for all configured HARQ processes;

-
stop all active re-ordering release timer (T1) and set all timer T1 to their initial value;

-
start TSN with value 0 for the next transmission on every configured HARQ process;

-
initialise the variables RcvWindow_UpperEdge and next_expected_TSN to their initial values;
-
disassemble all MAC-hs PDUs in the re-ordering buffer and deliver all MAC-d PDUs to the MAC-d entity;

-
flush the re-ordering buffer.
and then:
-
indicate to all AM RLC entities mapped on HS-DSCH to generate a status report.

Usually L1 and MAC-hs would finish processing relating one process within one subframe but in this case, all processes related parameters should be configured. As described in the introduction, we believe it is necessary to have DTX of HS-DPCCH if multiple processes related reconfiguration. Therefore, we propose to have DTX of HS-DPCCH of 5 subframe period.
- Reconfiguration of number of HARQ process
- Reconfiguration of HARQ memory partitioning
Above parameters also relates multiple processes. Therefore, we propose to have DTX of HS-DPCCH of 5 subframe period.
- Reconfiguration of DPCH timing offset  DPCH,n for HS-DSCH serving cell
- Change of  HS-DSCH serving cell
Change of above parameters requires to change 'm', which is timing difference between HS-DPCCH sub-frame and uplink DPCH fame. Therefore, timing relation between HS-DPCCH and uplink DPCH are not constant. To have DTX can avoid overlapping or specific DTX period behaviour less than one subframe.
- Reconfiguration of transmission gap pattern sequence
As specified in section 6A.3 of TS25.214, overlap with compressed mode gap and HS-SCCH/HS-PDSCH/HS-DPCCH. Usually, UE is required to check the overlap with 'n' compressed mode pattern sequence. This 'n' is from 0 to 5 depending on the requirement of the compressed mode gap sequence. In case of reconfiguration boundary, to check the overlap with 2x'n' sequence is necessary except the special rule of no compressed mode gap is activated around compressed mode gap is specified. To avoid multiple sequence check, to have DTX simplifies UE design.
- Reconfiguration of Tx-diversity mode for HS-DSCH serving cell
- Reconfiguration of closed loop timing adjustment mode for HS-DSCH serving cell
- Reconfiguration of phase reference
- Reconfiguration of scrambling code or channelisation code of S-CPICH in case of S-CPICH may be used as a phase reference
- Reconfiguration of default Power offset between HS-PDSCH and P-CPICH/S-CPICH
Change of above parameters brought different responding timing behaviour between Ack/Nack and CQI as described in the introduction, which is Ack/Nack responding time is 9.5 slots after the air and CQI responding time is 1 slot after the air. To have DTX with one radio frame (5 subframes) can avoid different configuration behaviour between Ack/Nack and CQI.
- Reconfiguration of Scrambling code of uplink DPCH
In [2], it is argued that following figure in TS25.213 implies a scrambling code change on the DPCH means the change of HS-DPCCH. We agree this "imply" but not explicitly describe this. Our understanding is the figure below is just one example of the implementation. It's not necessary to implemented as same as this figure. Although we agree one approach is to clearly specify a scrambling code change on the DPCH means the change of HS-DPCCH, to have possibility of DTX with one radio frame is better approach for such late decision of release 5. We don't see the reason to change the uplink scrambling code often. Therefore, we think to have possibility of DTX is not at all no performance difference.
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- Reconfiguration of Ack-Nack repetition factor
- Reconfiguration of IQ mapping of HS-DPCCH
- Reconfiguration of CQI Feedback cycle
- Reconfiguration of CQI repetition factor
On above parameters, one possible understanding is as shown below but it is not so clear when uplink HS-DPCCH related behaviour is applied in current RRC description. We believe to have possibility of DTX is useful for the simplification of UE. Therefore it should have possibility of DTX in these parameters.
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- Reconfiguration of H-RNTI
- Reconfiguration of scrambling code and channelisation code for HS-SCCH
On above parameters, one possible understanding is as shown below. Although we accept there is not so strong argument, we believe to have the possibility of DTX is useful to simplify UE internal architecture.
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3. Conclusion
From the reasons described in this document, we propose [1] as it is.
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