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Introduction

In the latest version of RRC the section on the handling of the IE "Downlink HS-PDSCH Information" has been removed [2, 3].  There is already a document proposing its re-introduction [1], since some of the functionalities included would be lost otherwise.  We note that the removal of the section on IE "Downlink HS-PDSCH Information" has modified the procedure to stop HSDPA, while keeping the UE in CELL_DCH state.  It was originally possible to stop HSDPA by not including the IE "Downlink HS-PDSCH Information" in a reconfiguration message, but this signalling technique has now been removed from the RRC specification.  Alternative techniques exist, but the removal of the original technique to stop HSDPA will cause backward compatibility problems in UEs that rely on it.
Discussion

The June 2004 version of RRC Rel-5 stated:
[…]

If the IE "Downlink HS-PDSCH Information" is not included, the UE shall:

1> set the variable HS_DSCH_RECEPTION to FALSE;

1> stop HS-DSCH reception procedures according to the stored HS-PDSCH configuration.

[…]

The above requirement has been deleted.  The possible ways of stopping resuming HSDPA are listed in a note in the September 2004 version of RRC:

[…]

Note: 
To enable or disable HS-DSCH reception, the UTRAN has the possibility to add/remove the concerning HS-DSCH related RB mapping options, add/remove the concerning MAC-d flows or, for FDD, add/remove the serving HS-DSCH radio link

[…]

The alternative methods listed in the note could already be somehow deduced by reading the June 2004 version of the specifications and therefore this clarification can be considered backward compatible.  However, the removal of the requirement on the absence of the IE "Downlink HS-PDSCH Information" is clearly backward incompatible:
· June 2004 UEs will stop HSDPA if the IE "Downlink HS-PDSCH Information" is not included in a reconfiguration message;

· September 2004 UEs will not stop HSDPA if the IE "Downlink HS-PDSCH Information" is not included in a reconfiguration message and all the information needed to continue HSDPA is available.

Possible solutions

We analyze possible solutions to the problem described above.
Alternative 1 – Revert to the June 2004 behaviour
The requirement on the absence the IE "Downlink HS-PDSCH Information" is reinstated in the December 2004 version of RRC, i.e. the UE stops HSDPA if the IE "Downlink HS-PDSCH Information" is not included in a reconfiguration message.
[…]
8.5.25 Actions related to HS_DSCH_RECEPTION variable 

The variable HS_DSCH_RECEPTION shall be set to “TRUE” only when all the following conditions are met:

1>
the UE is in CELL_DCH state;

1>
the variable H_RNTI is set;

1> the UE has a stored IE “HS-SCCH info”;
1> the received message is a RADIO BEARER SETUP or RADIO BEARER RECONFIGURATION or RADIO BEARER RELEASE or TRANSPORT CHANNEL RECONFIGURATION or PHYSICAL CHANNEL RECONFIGURATION or CELL UPDATE CONFIRM and the IE "Downlink HS-PDSCH Information" is included; 
1>
for FDD: 


2> one of the radio links in the active set is configured as the serving HS-DSCH radio link;


2> the UE has stored the following IEs:

· IE "Measurement Feedback Info";

· IE "Uplink DPCH Power Control Info" including stored ACK,  NACK  and Ack-NACK Repetition factor;

IE “HARQ info”;

1>for 3.84 Mcps TDD, the UE has stored the following IE:

· IE "HS-PDSCH Timeslot Configuration";

1>
for 1.28 Mcps TDD, the UE has stored the following IE:

· IE "HS-PDSCH Midamble Configuration";

1> there is at least one RB mapped to HS-DSCH;

1>
at least for one of the RB’s mapped to HS-DSCH, there is at least one MAC-hs queue (including the IE "MAC-d PDU size Info") configured for the concerning MAC-d flow;

Note: 
To enable or disable HS-DSCH reception, the UTRAN has the possibility to add/remove the concerning HS-DSCH related RB mapping options, add/remove the concerning MAC-d flows, omit the IE "Downlink HS-PDSCH Information" in a reconfiguration message or, for FDD, add/remove the serving HS-DSCH radio link.

If any of the above conditions is not met and the variable HS_DSCH_RECEPTION is set to TRUE, the UE shall:

1>
set the variable HS_DSCH_RECEPTION to FALSE;

1> stop any HS_SCCH reception procedures;

1>
stop any HS-DSCH reception procedures;

1>
clear the variable H_RNTI and remove any stored H-RNTI;
1>
act as if the IE "MAC-hs reset indicator" is received and set to TRUE;

1>
release all HARQ resources;

1>
no long consider any radio link to be the HS-DSCH serving radio link.

NOTE:
If configured for HS-DSCH and not explicitly indicated as being cleared, the UE will have still stored the IEs “HARQ info”, "Added or Reconfigured MAC-d flow", "RB mapping Info" and “Downlink HS-PDSCH information”.
Whenever the variable HS_DSCH_RECEPTION is set to TRUE, the UE shall:

1> perform HS_SCCH reception procedures according to the stored HS-SCCH configuration as stated in:

2>
subclause 8.6.6.33 for the IE "HS-SCCH Info".

1>
perform HS-DSCH reception procedures according to the stored HS-PDSCH configuration as stated in:

2>
subclause 8.6.3.1b for the IE "H-RNTI";

2>
subclause 8.6.5.6b for the IE “HARQ info”;

2>
subclause 8.6.6.34 for the IE "Measurement Feedback Info".

Whenever the variable HS_DSCH_RECEPTION is set to FALSE, the UE shall:

1> not perform HS_SCCH reception procedures;

1>
not perform HS-DSCH reception procedures;

[…]
Alternative 2 – Allow both behaviours

Both UE behaviours are accepted, but UTRAN should avoid inconsistent UE actions by always including the IE "Downlink HS-PDSCH Information" in a reconfiguration if HSDPA is not stopped.
[…]

8.5.25 Actions related to HS_DSCH_RECEPTION variable 

The variable HS_DSCH_RECEPTION shall be set to “TRUE” only when all the following conditions are met:

1>
the UE is in CELL_DCH state;

1>
the variable H_RNTI is set;

1> the UE has a stored IE “HS-SCCH info”;

1>
for FDD: 


2> one of the radio links in the active set is configured as the serving HS-DSCH radio link;


2> the UE has stored the following IEs:

· IE "Measurement Feedback Info";

· IE "Uplink DPCH Power Control Info" including stored ACK,  NACK  and Ack-NACK Repetition factor;

IE “HARQ info”;

1>for 3.84 Mcps TDD, the UE has stored the following IE:

· IE "HS-PDSCH Timeslot Configuration";

1>
for 1.28 Mcps TDD, the UE has stored the following IE:

· IE "HS-PDSCH Midamble Configuration";

1> there is at least one RB mapped to HS-DSCH;

1>
at least for one of the RB’s mapped to HS-DSCH, there is at least one MAC-hs queue (including the IE "MAC-d PDU size Info") configured for the concerning MAC-d flow;

Note1: 
To enable or disable HS-DSCH reception, the UTRAN has the possibility to add/remove the concerning HS-DSCH related RB mapping options, add/remove the concerning MAC-d flows or, for FDD, add/remove the serving HS-DSCH radio link.

Note2: 
To avoid inconsistent UE behaviours UTRAN should always include the IE "Downlink HS-PDSCH Information" in RADIO BEARER SETUP, RADIO BEARER RECONFIGURATION, RADIO BEARER RELEASE, TRANSPORT CHANNEL RECONFIGURATION, PHYSICAL CHANNEL RECONFIGURATION, and CELL UPDATE CONFIRM messages if HS-DSCH will still be enabled after the message execution.

If any of the above conditions is not met and the variable HS_DSCH_RECEPTION is set to TRUE, the UE shall:

1>
set the variable HS_DSCH_RECEPTION to FALSE.
The UE may set the variable HS_DSCH_RECEPTION to "FALSE" when the following condition is met:

1>
the received message is a RADIO BEARER SETUP or RADIO BEARER RECONFIGURATION or RADIO BEARER RELEASE or TRANSPORT CHANNEL RECONFIGURATION or PHYSICAL CHANNEL RECONFIGURATION or CELL UPDATE CONFIRM and the IE "Downlink HS-PDSCH Information" is not included.

If the variable HS_DSCH_RECEPTION has been set to FALSE, the UE shall:

1> stop any HS_SCCH reception procedures;

1>
stop any HS-DSCH reception procedures;

1>
clear the variable H_RNTI and remove any stored H-RNTI;
1>
act as if the IE "MAC-hs reset indicator" is received and set to TRUE;

1>
release all HARQ resources;

1>
no long consider any radio link to be the HS-DSCH serving radio link.

NOTE:
If configured for HS-DSCH and not explicitly indicated as being cleared, the UE will have still stored the IEs “HARQ info”, "Added or Reconfigured MAC-d flow", "RB mapping Info" and “Downlink HS-PDSCH information”.
Whenever the variable HS_DSCH_RECEPTION is set to TRUE, the UE shall:

1> perform HS_SCCH reception procedures according to the stored HS-SCCH configuration as stated in:

2>
subclause 8.6.6.33 for the IE "HS-SCCH Info".

1>
perform HS-DSCH reception procedures according to the stored HS-PDSCH configuration as stated in:

2>
subclause 8.6.3.1b for the IE "H-RNTI";

2>
subclause 8.6.5.6b for the IE “HARQ info”;

2>
subclause 8.6.6.34 for the IE "Measurement Feedback Info".

Whenever the variable HS_DSCH_RECEPTION is set to FALSE, the UE shall:

1> not perform HS_SCCH reception procedures;

1>
not perform HS-DSCH reception procedures;

[…]
Conclusion

The two alternative solutions are proposed for discussion in RAN2.  If one of the two will be selected, Qualcomm will prepare a CR to the RRC specification.
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