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1
Introduction
Rel-7 UE failed Rel-6 RAN5 conformance test case because the UE could not start HSDPA operation after radio link failure detection.
We investigated the problem and found a problem in 25.331 (Rel-7 onwards).

This paper discusses the problem and proposes a possible way forward.

2
Problem
In Rel-5 25.331 [1] subclause 8.5.25, the following note is specified;

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".
Rel-5 25.331 does not explicitly clear the stored IE “HARQ info” when UE leaves CELL_DCH state. Therefore UE maintains the stored IE “HARQ info” in CELL_FACH state and so the UE can start HSDPA operation when the UE comes back to CELL_DCH state even if NW does not provide the IE “HARQ info” upon the state transition into CELL_DCH state.

So Rel-5 and Rel-6 NW can omit IE “HARQ info” in an RRC message, which triggers a state trasition into CELL_DCH state and configures HSDPA.

However this NW behaviour is no longer allowed for Rel-7 onwards UEs.
Enhanced CELL_FACH was introduced in Rel-7. There were some modifications in 25.331 when the feature was introduced. The following subclause was added when Enhanced CELL_FACH state was introduced in Rel-7 [2]. But the subclause incorrectly changed the legacy HSDPA capable UE behaviour.
8.5.37a
Actions related to HS_DSCH_RECEPTION_GENERAL
For CELL_FACH state, when UE does not support HS-DSCH reception in CELL_FACH state or when the IE "HS-DSCH common system information" or for CELL_PCH,URA PCH when the UE does not support HS-DSCH reception in CELL_PCH and URA_PCH state or the IE "HS-DSCH paging system information" is not included in System Information Block type 5 or System Information Block type 5bis, the UE shall:

1>
if the variable HS_DSCH_RECEPTION_GENERAL is set to TRUE:

2>
set the variable HS_DSCH_RECEPTION_GENERAL to FALSE;

2>
stop any HS_SCCH reception procedures;

2>
stop any HS-DSCH reception procedures;

2>
clear the variable H_RNTI and remove any stored H-RNTI;

2>
reset the MAC-ehs entity [15];
2>
release all HARQ resources;

2>
clear any stored IEs "HARQ info".
Subclause 8.5.37a is referenced e.g. when UE moves into CELL_FACH state and if the UE does not support Enhanced CELL_FACH feature or it’s not configured by NW. So Rel-7 non-Enhanced CELL_FACH UE always clears any stored “HARQ info” when the UE moves into CELL_FACH state.
It means that Rel-5 and Rel-6 RNC implementation needs to be changed if the RNC does not provide the IE “HARQ info” in an RRC message, which triggers a state transition into CELL_DCH state and configures HSDPA. Otherwise, the Rel-5/6 RNC won’t be able to handle Rel-7 (onwards) UEs.
3
Solutions
There are three solution proposals.

If all legacy NWs don’t expect UE to store the IE “HARQ info” even after the state transition from CELL_DCH to other state than CELL_DCH, then Rel-7 UE behaviour change won’t cause any real problem. So the 1st possible way forward is as follow.

Alternative1:
NW vendors guarantee to provide IE “HARQ info” when HS-DSCH reception is configured in CELL_DCH state and so no specification change is applied.

NW vendors are invited to review their legacy RNC implementation.

However if we are not sure that all legacy NWs can gurantee to provide the IE “HARQ info” for the scenario, 25.331 spec update is necessary. The most straight forward way would be just removing “clear any stored IE “HARQ info”” requirement. 

Alternative2:
Rel-7 25.331 is amended not to clear any stored IE “HARQ info” in subclause 8.5.37a.

But alternative2 may change the Rel-7 Enhanced CELL_FACH (and CELL_PCH/URA_PCH) capable UE behaviour. So another alternative would be clearing any IE “HARQ info” used for HS-DSCH reception in CELL_FACH, CELL_PCH or URA_PCH state only.

Alternative3:
Rel-7 25.331 is amended not to clear any stored IE “HARQ info” used for HS-DSCH reception in CELL_FACH, CELL_PCH or URA_PCH state only in subclause 8.5.37a.

We investigated the above alternatives and we concluded alternative 3 is the safest way forwad. Because IE “HARQ info” should be cleared when Enhanced CELL_FACH operation is deactivated to avoid UE using the HARQ info configured for the Enhanced CELL_FACH operation in CELL_DCH state and avoid UE using the HARQ info configured for a particular cell on another serving cell.

So we propose to take alternative3. The change proposal for subclause 8.5.37a is shown below.
8.5.37a
Actions related to HS_DSCH_RECEPTION_GENERAL
For CELL_FACH state, when UE does not support HS-DSCH reception in CELL_FACH state or when the IE "HS-DSCH common system information" or for CELL_PCH,URA PCH when the UE does not support HS-DSCH reception in CELL_PCH and URA_PCH state or the IE "HS-DSCH paging system information" is not included in System Information Block type 5 or System Information Block type 5bis, the UE shall:

1>
if the variable HS_DSCH_RECEPTION_GENERAL is set to TRUE:

2>
set the variable HS_DSCH_RECEPTION_GENERAL to FALSE;

2>
stop any HS_SCCH reception procedures;

2>
stop any HS-DSCH reception procedures;

2>
clear the variable H_RNTI and remove any stored H-RNTI;

2>
reset the MAC-ehs entity [15];
2>
release all HARQ resources;

2>
clear any stored IEs "HARQ info" used for the HS-DSCH reception in CELL_FACH, CELL_PCH or URA_PCH state.

Proposal: Update Rel-7 25.331 to clarify UE shall clear the IE “HARQ info” used for HS-DSCH reception in CELL_FACH, CELL_PCH or URA_PCH state in subclause 8.5.37a.
3
Conclusion
Companies are invited to revuew their implementation and discuss how to solve the problem and conclude a solution.
The propornent proposes the following proposal.

Proposal: Update Rel-7 25.331 to clarify UE shall clear the IE “HARQ info” used for HS-DSCH reception in CELL_FACH, CELL_PCH or URA_PCH state in subclause 8.5.37a (Alternative 3)
The corresponding 25.331 CRs have been contributed ([3],[4],[5] and [6]).
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