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1 Introduction

This document provides the following points:

· Handling of some HSDPA parameters determined by Node B over RL Setup and Reconfiguration procedure
· Introduction to new procedures handling some HSDPA parameters
2 Discussion

2.1 HSDPA paramters determined by Node B

In HSDPA system, Node B is responsible for handling and scheduling the data transmitted on the HS-DSCH based on recent feedback channel information reported by UE. Furthermore it is its responsibility to manage the physical resources allocated to HSDPA [1][2]. Therefore, it seems to be desirable that Node B determines some of parameters related with feedback reporting, data transmission and physical resource management, rather than RNC (e.g. CQI feedback cycle, HS-SCCH codes, CQI feedback offset, Repetition Factor of CQI and ACK/NACK). Currently, Node B determines the following two parameters and sends them to RNC through HS-DSCH FDD Information Response IE included in NBAP Radio Link Setup Response and Radio Link Reconfiguration Ready message [3]:

· Measurement feedback reporting cycle k (CQI feedback cycle)
· There are two parameters: k1 for non-SHO and k2 for SHO.

· HS-SCCH codes

· RNC sends the same set of HS-SCCH codes to UE through a RRC message.

· The UE monitors these HS-SCCH codes during configuration of HS-DSCH.
Additionally, CQI feedback offset is also desirable to be determined in Node B.CQI feedback offset parameter l is used to distribute the transmission timing of CQI report from different UEs within a cell [4]. This value is calculated according to the following equation [5]:

HSFN mod k = l
where HSFN is the sub frame counter version of SFN and defined as

HSFN = 5*SFN + HS-DPCCH sub frame
From the equation above, we can find that this value should be calculated from k value. If l value is first set, k value will be restrained. Nevertheless, on the current assumption, l value is determined before k value, and then sent to Node B through RL SETUP REQUEST or RL RECONFIGURATION PREPARE message. Therefore, l value should be calculated with k value or after calculation of k value. Furthermore, since k and l values are correlated, it seems to be desirable that both values are set in the same node i.e. in Node B. 

2.2 New Procedures handling HSDPA parameters

2.2.1 Update of paramters

As described previously, it is desirable that Node B determines some of parameters related with feedback reporting, data transmission and physical resource management. RL Setup and Reconfiguration procedures are used to configure and reconfigure such parameters. However, these procedures are triggered only by RNC. From our perspective, if Node B determines values of such parameters, it seems to be necessary that Node B triggers the reconfiguration of the values. This can be achieved by an additional NBAP procedure. If Node B cannot reconfigure the parameters, the Node B would not efficiently schedule and handle data transmission.

2.2.2 RL Parameter Update Procedure

Figure 1 shows the proposed procedure initiated by Node B to update the following RL parameters for HSDPA which are described before:

· CQI feedback cycle

· CQI feedback offset

· HS-SCCH codes.
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(a) Successful Operation
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(b) Unsuccessful Operation

Figure 1. Radio Link Parameter Update procedure
This procedure is used only if HSDPA was previously configured for the UE. It is initiated with a RL PARAMTER UPDATE REQUEST message sent from the Node B to RNC. Upon reception of a RL PARAMTER UPDATE REQUEST message, the RNC replace the stored RL parameters with new ones given in the message.

If RL parameters are successfully updated, the RNC responds with a RL PARAMTER UPDATE RESPONSE message. If this message includes a CFN, the Node B applies the new RL parameters at the time indicated by the CFN value. Then, SRNC sends the new RL parameters and the CFN to UE by a RRC message (e.g. Radio Bearer Reconfiguration, Transport Channel Reconfiguration, or Physical Channel Reconfiguration). Then, the UE RRC configures its lower layers at the time indicated by the CFN value.

If RL parameters are not successfully updated, the RNC responds with a RL PARAMTER UPDATE FAILURE message.

2.2.3 Radio Link Parameter Updated Required procedure

The RNC initiates this procedure to request the Node B to perform an update of the parameters related to HSDPA. The RL PARAMETER UPDATE REQUIRED INDICATION message sends RL configuration information (e.g. SHO state or the number of radio links for a UE) to the Node B. In RL PARAMTER UPDATE REQUIRED INDICATION message, RNC may inform Node B of change of Radio Link configuration for a concerning UE. After receiving this message, Node B may initiate RL Parameter Update procedure if update of a RL parameter is necessary.
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Figure 2. Radio Link Paramter Updated Required procedure
2.2.4 RL Parameter Update Procedure Example

The following picture is an example sequence chart explaining the update of the parameters related to HSDPA. 
(Note 1. RL PARAMTER UPDATE REQUIRED INDICATION message is only needed when RNC requests the initiation of parameter update. )
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Figure 3. RL Parameter Update procedure example 
1) If a RL is added or deleted for a UE, SRNC requests the Node B to perform an update of the parameters related to HSDPA. SRNC sends RL configuration information for the UE through a RNSAP RL PARAMTER UPDATE REQUIRED INDICATION message to DRNC managing the Node B at which HS-DSCH is configured for the UE.

2) DRNC transfers the given RL configuration information through a NBAP RL PARAMTER UPDATE REQUIRED INDICATION message to the Node B at which HS-DSCH is configured for the UE.
3) Node B decides to update a RL parameters (e.g. measurement feedback reporting cycle) based on information given by internal measurements or RNC. Then Node B determines the new RL parameter value(s).

(Note 2. If Node B receives Radio Link Parameter Updated Required Indication message from SRNC, the Node B may decide to update a RL parameter based on the given information about configured RLs for the UE in Indication message. For example, if a RL is newly added to the UE, then the Node B decides to update the current value of measurement feedback reporting cycle with a smaller value of that for frequent reporting of measurement information.)
4) Node B sends the new RL parameter to DRNC through NBAP RL Parameter Update Request message.

5) DRNC sends the given RL parameter to SRNC through RNSAP RL Parameter Update Request message.

6) SRNC respond to the given message through RNSAP RL Parameter Update Response message including the CFN at which the given RL parameter is activated in the Node B and the UE to DRNC.

7) DRNC respond to the Node B though NBAP RL Parameter Update Response message sending the given CFN to the Node B. The Node B configures the physical layer with the new RL parameter at the time indicated by the given CFN.

8) SRNC sends Physical Channel Reconfiguration message to UE with the RL parameter given by the Node B and the activation time. After receiving the message, the UE configures lower layers with the given RL parameter that is applied at the given time.

9) The UE responds to the given message with Physical Channel Reconfiguration Complete message.

If a RL PARAMETER UPDATE REQUIRED INDICATION message is involved, the RL Parameter Update procedure is similar to the Synchronised RL Reconfiguration procedure. If a RL Reconfiguration Prepare message includes the SHO state or the number of RLs and therefore Node B knows the SHO state for a concerning UE, then the RL Parameter Update procedure triggered by RL Parameter Update Required Indication procedure could be replaced by the Synchronized RL Reconfiguration procedure. 

3 Conclusion

In this document a solution for handling HSDPA parameters has been discussed. Our proposal is that based on the discussions presented in this paper, RAN WG3 starts the work to define the required changes to TS 25.423 and TS 25.433. CRs for 25.423 [6] and 25.433 [7] have been prepared following this approach.
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