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1 Background

At RAN3#31 tdoc R3-021827 [1], LS on Phase Reference Signalling to Node B, from RAN1 was presented. In the document, RAN1 has identified problems with HSDPA in Rel-5 and Node B beam-forming in Rel-6 if the Node B does not have knowledge of the phase reference used by a certain UE. For example, TS 25.214 v5.2.0 chapter 6A.2, Channel quality indicator (CQI) definition, currently states that “If higher layer signaling informs the UE that for the radio link from the serving HS-DSCH cell it may use a S-CPICH as a phase reference and the P-CPICH is not a valid phase reference, PCPICH  is the received power of the S-CPICH used by the UE, otherwise PCPICH is the received power of the P-CPICH”. Thus, the Node B needs to be aware of the phase reference used by the UE to correctly interpret the received CQI value. 

RAN3 is therefore asked to introduce phase reference signalling over the Iub. The phase reference can be one of the following:

· P-CPICH, 

· one of possibly several S-CPICHs or

· dedicated pilot.

2 Suggested Solution

Phase reference information needs to be provided to the Node B for Radio Link Setup, Radio Link Addition and Synchronised Radio Link Reconfiguration Preparation procedures. In addition, the solution shall be backwards compatible with previous releases in order to support networks consisting of nodes implementing different protocol releases.

2.1 Radio Link Setup



1. RL Setup Request over Iur
The SRNC sends a new information element to the DRNC in order to indicate that it supports phase reference handling and want to receive phase reference information. In addition the UE capability for support of dedicated pilots is sent from the SRNC to the DRNC.

(The new information elements correspond to Phase Reference Info Request Indicator IE and UE Support of Dedicated Pilots for Channel Estimation IE in reference [2].)
2. RL Setup Request over Iub
If the request indicator is received over Iur, the DRNS can choose to forbid the UE to use the P-CPICH as phase reference and/or indicate a S-CPICH that the UE may use as phase reference. The DRNC sends this phase reference information in a new information element to the Node B. 

(The new information element corresponds to Primary CPICH Usage for Channel Estimation IE and Secondary CPICH Information IE in reference [3].)

3. RL Setup Response over Iub

No new information elements are needed.

4. RL Setup Response over Iur
The DRNC sends a new information element to the SRNC indicating the phase reference restriction and/or additional information for the UE to use.

(The new information element corresponds to Primary CPICH Usage for Channel Estimation IE and Secondary CPICH Information IE in reference [2].)

2.2 Radio Link Addition / Synchronised Radio Link Reconfiguration Preparation




1. RL Addition Request / RL Reconfiguration Prepare over Iur
Same information element as proposed for RL Setup Request over Iur except for the phase reference support indicator.
2. RL Addition Request / RL Reconfiguration Prepare over Iub
Same information element as proposed for RL Setup Request over Iub.

3. RL Addition Response / RL Reconfiguration Ready over Iub

No new information elements are needed.

4. RL Addition Response / RL Reconfiguration Ready over Iur
Same information element as proposed for RL Setup Response over Iur.

3 Conclusion & Recommendation

This paper shows how it is possible to enable the necessary signalling for phase reference handling over the Iub and Iur interfaces in a backwards compatible way, therefore fulfilling the RAN1 request for Rel-5. For Rel-6, additional signalling might be needed to fully support the operation of Beamforming enhancements. Rel-6 is however out of scope for this document.  

It is proposed to agree the above described solution as the solution to adopt in relevant RAN3 specifications for Rel-5. Detailed CRs for RNSAP and NBAP are provided in tdoc R3-022357 [2] and R3-022358 [3]. 
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