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1. Introduction

RAN WG3 has been requested to provide the necessary Iub/Iur signalling to support phase reference information as this information is missing in RAN3 specification while UE receives this information already in Rel99. RAN concluded that the phase reference signalling would be included in Rel5 frames since this is mandatory feature for Rel99 UE. Thus at RAN3 #33 meeting, Ericsson provided CRs with discussion papers (R3-022356, 7, 8) on this issue but RAN WG3 failed to agree on the solution. 

Moreover, RAN WG3 has also been asked to provide necessary Iub/Iur signalling to support beamforming enhancement, which has been worked on in RAN WG1 as Rel6 WI. The result of the RAN WG1 work is contained in TR25.887. 

During the offline discussion, it was concluded that it would be beneficial to see the whole solution (for Rel5 phase reference and for Rel6 beamforming enhancement) and to separate the Rel5 part and Rel6 part.

Therefore this discussion paper is intending to explain the possible whole solution for phase reference + beamforming enhancement and to decide the Rel5 part and Rel6 part.

2. Discussion

2.1. Assumptions

· CRNC decides the starting of beamforming as well as which beam to be used.

· 2 phases can be considered to execute beamforming.

· UE Capability providing (i.e.., whether UE supports dedicated pilot or not and whether UE supports dedicated pilot or not with HS-DSCH): RL Setup Request, RL Addition Request, RL Reconfiguration Prepare and RL Reconfiguration Request

· Beamforming starting or beam changing

· The messages SRNC starts: RL Setup Request, RL Addition Request and RL Reconfiguration Prepare

· The messages CRNC starts: RL Parameter Update Indication (e.g. beam changing based on CRNC resource situation)

※ UE Capability providing and Beamforming starting can be started with the same message. 

· Acquiring best received cell portion(Node B -> RNC)

· Dedicated measurement or
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It also should be noted that using the dedicated pilot for DCH and DSCH channel estimation is optional for Rel 99 and Rel4 UEs while is mandatory for Rel5 UEs. But using the dedicated pilot for HSDPA channel estimation is optional for Rel5 UEs. Thus to make CRNC know the UE capability correctly, 2 UE capability IEs need to be defined.

And to make the procedure clear, it is useful to define the Cell Portion ID. This Cell Portion ID is, like Cell ID, O&M configured ID and indicates each cell portion as defined in RAN1 TR. (TS25.887)

2.2. Signalling Flow
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Figure 1. RL Setup Procedure

Figure 1 shows the RL Setup procedure and the RL Addition procedure or the Synchronised RL Reconfiguration procedure can be almost same with the procedure above, i.e., SRNC provide the information, whether UE can support dedicated pilot for phase reference or not and whether UE can support dedicated pilot for phase reference of HS-DSCH or not, to CRNC and CRNC decides the reference. After deciding, CRNC provide the information back to SRNC and to Node B. 

For Rel6 beam forming enhancement, Cell Portion ID should be included as optional parameter. When SRNC receives Cell Portion ID via RACH Data Frame on Iub and UL Signalling Transfer Indication message or RACH Data Frame over Iur as in Figure 3, SRNC shall include this information in RL Setup Request message. 

It should be noted that the Rel5 CRNC shall be able to signal all the possible reference combination including S-CPICH without knowing the Cell Portion ID via RL Setup Request message over Iur. For example, if CRNC decides to allocate a beam for a UE for load reason, then CRNC shall be able to signal the decision back to SRNC as well as to Node B.
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Figure 2. Unsynchronised RL Reconfiguration Procedure

Figure 2 shows the Unsynchronised RL Reconfiguration Procedure. RL Reconfiguration Request message can only deliver the information whether UE can support dedicated pilot for phase reference or not and whether UE can support dedicated pilot for phase reference of HS-DSCH. This procedure cannot contain the parameters for beaming starting or beam changing.
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Figure 3. Random Access + UL Signalling Transfer Indication

Figure 3 illustrates the random access phase. When UE is in common transport channel status, the best received cell portion will be information via RACH Data Frame to CRNC and via UL Signalling Transfer Indication message or via RACH Data Frame to SRNC. Then SRNC will include this information in the RL Setup Request message. The Cell Portion ID indicates the cell portion having the best SIR as defined in RAN1 TR.

Since the blue IE is indicating the Rel6 addition, the whole procedure in Figure 3 should be only consider under Rel6 work. 
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Figure 4. RL Parameter Update Indication

Figure 4 shows the case when CRNC decides to change the beam. Since CRNC is the entity who decides the reference beam as well as knows the Node B configuration, it is reasonable for CRNC to be able to request reference beam change. CRNC will include the RL IDs which need to change the reference beams. Once SRNC receives the RL Parameter Update Indication message, it shall start Synchronised RL Reconfiguration procedure.


Figure 5. Dedicated Measurement

Figure 5 shows the dedicated measurement with the Best Received Cell Port measurement type. This measurement enhancement should be considered Rel6. The definition of Best Received Cell Portion is defined in TR25.887 section 5.2. Since this information is needed in CRNC, CRNC should initiate the measurement. After CRNC receives the report values, if CRNC decides to change the reference beam, it shall initiate RL Parameter Update Indication procedure.

3. Conclusion

To support phase reference signalling and beamforming enhancement, the signalling flows were shown in section 2. To ease for understanding, the flows include whole beamforming solution. (including Rel5 phase reference and Rel6 beamforming enhancement.)

 

4. Proposal

It is proposed to discuss the solution in section 2 and agreed on it. It is also proposed to look into the relevant CRs and agree on them. (R3-030414 - R3-030419: 2 CRs for Rel5 and 4 CRs for Rel6) 





















































































































