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Discussion
1 Introduction 
This paper examines some issues with the operation of Dual carrier HSDPA with regard to operation when the secondary serving RL fails and fall back to Single carrier operation is implied.
2 Discussion

For RL Setup and RL Addition, the following clauses in NBAP (and similar in RNSAP) specify the operation of the Node B when 
RL Setup

[FDD - If the RL identified by the HS-PDSCH RL ID IE in the Additional HS Cell Information RL Setup IE is a radio link in the Node B and this RL is successfully established, then the Node B shall include the HS-DSCH FDD Secondary Serving Information Response IE in the Additional HS Cell Information Response IE in the RADIO LINK SETUP FAILURE message. If the establishment of the RL identified by the HS-PDSCH RL ID IE in the Additional HS Cell Information RL Setup IE, i.e. secondary serving HS-DSCH Radio Link is unsuccessful but the establishment of the RL identified by the HS-PDSCH RL ID IE for the serving HS-DSCH Radio Link is successful, then the Node B shall indicate the unsuccessful secondary serving HS-DSCH Radio Link in the Unsuccessful RL Information Response IE in the RADIO LINK SETUP FAILURE message by setting the RL ID IE to the same value as the unsuccessful HS-PDSCH RL ID IE in the Additional HS Cell Information RL Setup IE.]
RL Addition

[FDD - If the requested secondary serving HS-DSCH Radio Link Change was successful, or if the addition of the requested secondary serving HS-DSCH Radio Link was successful or existed already but the secondary serving HS-DSCH Radio Link change was unsucessful, the Node B shall indicate this in the HS-DSCH Secondary Serving Cell Change Information Response IE in the Additional HS Cell Change Information Response IE in the RADIO LINK ADDITION FAILURE message.]
Both these clauses indicate that in the case of a failure to setup a secondary serving HS-DSCH Radio link then the primary serving HS-DSCH RL is set up and hence operation in single carrier mode continues. 

During setup or addition, the UE category is supplied in the HS-DSCH Physical Layer Category, however only one value is allowed.  For DC-HSDPA this would be a value from the RRC HS-DSCH physical layer category extension2 – a value between 21 and 24.  This leaves the Node B with no information on UE category when a fallback to Single carrier operation occurs due to the secondary serving RL failure. It is not possible to deduce the values for SC operation from the values for DC operation. 

There are two possible solutions to this:

Solution 1:
Remove the requirements (highlighted above) of RL Setup and RL Addition referring to supporting a fall back to SC operation. In this case the setup or addition will fail and will be attempted again by the RNC using appropriate single carrier parameters. 
Solution 2:  Provide additional information from HS-DSCH physical layer category or HS-DSCH physical layer category extended to support operation of primary serving RL as single carrier.

Solution 1 is simple, but adds some additional signalling to the case of DC setup/addition failures. It does allow the RNC to choose the correct parameters for single carrier operation based on the reported failure.
Solution 2 meets the requirements stated in requirements in setup/addition, but has an ASN.1 impact. 
It is recommended that Solution 1 is agreed, and that changes are made to NBAP and RNSAP to change the highlighted paragraphs above and others to make it clear that the failure of either primary or secondary serving RL will cause a failure to set up/modify either.

3 Conclusion
It is recommended that changes are made to NBAP and RNSAP to clarify that primary and secondary serving RLs are always setup/modified together and to make it clear that the failure of either primary or secondary serving RL will cause a failure to set up/modify either. The provided CRs support these changes.
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