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1
Introduction

After the RAN#69 plenary meeting, a new WI [1] was agreed that aims at enhancing dual-carrier HSUPA operation so that it can be combined with UTRAN CS voice service. After the RAN2#91bis meeting, an LS [2] was sent to all the WGs including RAN3 outlining basic architectural principles behind such a combination. In this discussion paper we divulge into specific details of combining dual-carrier HSUPA with UTRAN CS and elaborate on potential impact to RAN3 WG.

2
Dual-carrier HSUPA enhancements for UTRAN CS

It is worth noting that RAN3 signalling already in principle allows to indicate to Node B that dual-carrier HSUPA is configured together with the DPDCH channel. In fact, all the configuration elements have been in place starting from Rel-9 when dual-carrier HSUPA was introduced, but it was simply not allowed as captured in stage 2 description in TS 25.319.

Referring to the LS from RAN2, there are the following key design and architectural principles behind combining dual-carrier HSUPA operation with the DPDCH transport channel carrying voice data:

· A UE uses 2xSF2 code configuration on the primary carrier where the DPDCH channel is. The secondary carrier uses the full 2xSF2 + 2xSF4 configuration as in legacy DC-HSUPA.

· Power control on the primary carrier is accomplished through DPCH, while the secondary carrier uses F-DPCH channel.

With regards to the first aspect on the list above, code configurations are completely transparent to the RAN3 functionality as it is purely on the radio interface between a UE and Node B. In other words, whenever Node B receives from RNC configuration containing both dual-carrier HSUPA and the DPDCH channel, it will know which code configuration to apply without any further explicit indications. In fact, the same approach was also taken in the RAN2 signalling regarding UE functionality. 

Concerning power control, legacy DC-HSUPA functionality assumes F-DPCH channel on both primary and downlink frequency. When the DPDCH channel carrying voice data is configured together with dual-carrier HSUPA, the primary carrier has no option but to resort using DPCH, while the secondary carrier continues to use F-DPCH. Configuration elements for both DPCH and F-DPCH are already in place in the Iub/Iur signalling, so no new configuration parameters should be added. 

Accounting for the fact that Node B will have to know which code configuration to apply when dual-carrier HSUPA is configured with DPDCH, and it will have to use different channels on different frequencies for power control, it seems natural to introduce the corresponding Node B capability bit. As also noted in the LS, it will effectively cover combination of DPDCH with both dual-carrier and being standardized dual-band HSUPA.
Proposal 1: Introduce a Node B capability bit for dual-carrier / dual-band operation with the DPDCH channel.
Referring back to DPCH on the primary frequency and F-DPCH on the secondary one, RAN3 should discuss whether the following piece of procedural text should be clarified in TS 25.433 sub-clause 8.2.17.4 and 8.3.2.4. The matter is that it is indeed not possible to configure simultaneously DPCH and F-DPCH on the same frequency, but the procedural text does not clarify it thus leaving a misleading impression that it is not possible either for different frequency. 
---------------------------------------------- Excerpt from the specification (begin) ------------------------------------------
In 8.2.17.4 and 8.3.2.4,

[FDD - If the RADIO LINK SETUP REQUEST message contains the F-DPCH Information IE and the DL DPCH Information IE, then the Node B shall reject the procedure using the RADIO LINK SETUP FAILURE message.]

In 8.3.5.4,

[FDD - If the concerned Node B Communication Context is configured to use F-DPCH in the downlink and if the RL Information IE contains the DL Code Information IE, then the Node B shall consider the Unsynchronised Radio Link Reconfiguration procedure as having failed and it shall send the RADIO LINK RECONFIGURATION FAILURE message to the CRNC.]

----------------------------------------------- Excerpt from the specification (end) -------------------------------------------
RAN3 should discuss whether we can leave that piece of procedural text as it as assuming that the intention is understood (i.e. it applies only to the same frequency), or it should be further clarified. One potential clarification may look as follows. 

-------------------------------------------- Proposed changes to the specification (begin) ------------------------------------------
[FDD - If the RADIO LINK SETUP REQUEST message contains the F-DPCH Information IE and the DL DPCH Information IE configured on the primary downlink frequency, then the Node B shall reject the procedure using the RADIO LINK SETUP FAILURE message.]

And

[FDD - If the concerned Node B Communication Context is configured to use F-DPCH in the downlink and if the RL Information IE contains the DL Code Information IE configured on the primary downlink frequency, then the Node B shall consider the Unsynchronised Radio Link Reconfiguration procedure as having failed and it shall send the RADIO LINK RECONFIGURATION FAILURE message to the CRNC.]

--------------------------------------------- Proposed changes to the specification (end) -------------------------------------------
3
Conclusion

In this discussion paper we have presented our further considerations concerning combination of dual-carrier HSUPA and UTRAN CS. According to our preliminary analysis, there is no need to add any new configuration elements, from the viewpoint of existing signalling, it is already possible to enable the DPDCH channel with dual-carrier HSUPA and configure DPCH and F-DPCH on different downlink frequencies. As elaborate in the discussion paper, we nevertheless see a need to have a new capability bit for Node B supporting combination of dual-carrier HSUPA and UTRAN CS.
Proposal 1: Introduce a Node B capability bit for dual-carrier / dual-band operation with the DPDCH channel.
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