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1 Introduction 

During the joint RAN2 and RAN3 joint session in WG#32 meeting in Xi’an, power sharing between DCH and HSDPA users were discussed.  In Section 8.2.18.2 of TS25.433, it is stated:

“[FDD - If the PHYSICAL SHARED CHANNEL RECONFIGURATION REQUEST message includes HS-PDSCH and HS-SCCH Total Power IE, the Node B shall not exceed this maximum transmission power on all HS-PDSCH and HS-SCCH codes in the cell. If a value has never been set or if the value of the HS-PDSCH Total Power IE is equal to or greater than the maximum transmission power of the cell the Node B may use all unused power for HS-PDSCH and HS-SCCH codes.]”

Thus, the HSDPA_Power is defined as an upper limit for the HSDPA in a cell and it could be dynamically adjusted by the CRNC through NBAP signalling.  However, the current technique for obtaining power measurement is not adequate for the CRNC and the adjustment of the HSDPA_Power setting may not be taking place fast enough to the power changes at the NodeB.

In this document, we are providing some arguments for why the HSDPA should be allowed to share unused non-HSDPA users power through adjustment of HSDPA_Power dynamically, and how this could be achieved. The proposal also discusses possibility of some additional CAC related parameters to be passed from the Node B to the CRNC.    

_______________________________________________________________________________________________

2 Discussion

The maximum HSDPA_power is set through Iub signalling and Node B assigns the power to the HSDPA users within the domain. The maximum HSDPA power sets the limit of the HSDPA resource management even if Node B observes the available RF power exceeding the maximum allocated HSDPA power. The power information could be used by the CAC functions to determine admission of new users in the system. The current understanding in the specification is that the CAC functionality for all transport channels, including HS-DSCH, is located in the CRNC. As CRNC does not have the information about the resource utilisation of HSDPA, the required information that is needed has to be signalled from the NodeB to the CRNC.

However, currently the updates of the HSDPA power and the Transmitted Carrier Power through measurement from Node B to the CRNC could take 10 ms plus the propagation and processing delay for CRNC to take the substantial action on the reconfiguration of the maximum HSDPA power. It would not be fast enough for the scheduler in the NodeB to exploit the power variation in the DCHs power usage.  To exploit the smart scheduling where more data is sent to the HSDPA user for example through picking the user with best channel condition from a pool of users. Furthermore, the measurement update received at the CRNC might not trigger the resource management function in the CRNC to re-allocate the power distribution for the HSDPA and DCH users. 

As the DCHs power usage varies, unused power by the DCHs could be utilised by the HSDPA users. The following advantages would be obtained:

a. Higher efficiency through less wastage of the unused DCHs power. Through accurate and fast estimation of the DCHs power, the power margin required would be smaller resulting in higher efficiency power usage

b. By utilizing the unused DCHs power, larger power can be allocated for HSDPA. This has the benefits of larger transmitted data block which means higher throughput and at the same time less code usage through higher order modulation. More users could then be supported through code division multiplexing which result in increased throughput

Therefore, in order to fully facilitate efficient power sharing between HSDPA and DCHs users, it is proposed that any unused power in the Node B is reported to the CRNC on the Radio Link Parameter Update procedure via a new IE “unused HSDPA power” rather then obtaining it through the usual measurement process. The final decision on whether to utilise this or not is that of the CRNC. 

2.1 Additional Node B involvement in CAC functionality

In the previous meeting, it was also proposed that the CRNC receives the following information from the NodeB that could assist in the CAC functionality:

1. Minimum required power and code resources needed for each Guaranteed Bit Rate requirement 

2. The NodeB also reports the currently scheduled or provided bit rate per priority class (averaged over all users)

Based on the required GBR of the new HSDPA user, using the feedback information of 1 and 2, the CAC function in the CRNC is able to determine if there is sufficient power and codes to serve the new HSDPA user. With the feedback information on the average bit rate of the different priority classes, the CAC in the CRNC could then decide if a new HSDPA user with a certain priority class should be admitted based on its required GBR. If its required GBR were higher than the average bit rate reported back by the NodeB for the same priority, then the user would not be admitted by the CAC. These users, for example, could be using streaming type applications that require a certain GBR. 

However, once a user has been admitted by the CRNC, the NodeB has limited control over them. The following two scenarios illustrate the advantages of NodeB maintaining some control over the already admitted users and the means of achieving them.

1. A drop in the usage of the allocated HSDPA resources at the NodeB: Currently, the power measurement feedback through Iub signalling enables the CRNC to reduce the HSDPA_Power. Alternatively, the NodeB could signal to the CRNC (via a new IE “Unused HSDPA Power” in the Radio Link Update Parameter) the unused HSDPA resources such as codes and power usage. This would allow the CRNC to better utilize the unused resources through reconfiguration of the HSDPA and non-HSDPA resources 
2. In addition, the NodeB could also report to the CRNC the HSDPA users that have been inactive or not being scheduled for a period of time. The CRNC could then decide on whether these users should be taken out of service to conserve on the power and codes resources for the DCHs users. By having such information reported by the NodeB to the CRNC, more efficient and quicker power saving can be achieved. Conversely, a user with GBR that could not be satisfied by the NodeB scheduler can also be signalled back to the CRNC informing on the user status. With appropriate feedback, the NodeB could inform the CRNC to take appropriate actions: to increase resources allocated for the HSDPA or re-negotiate the GBR for the particular user. A new IE “User Average Bit Rate” is therefore proposed in the Radio Link Update Parameter.

Therefore it is proposed that a distributed functionality for the HSDPA CAC to the NodeB is permitted to allow efficient and effective radio resource management that could facilitate the fast and dynamic scheduling at the NodeB for HSDPA.

_______________________________________________________________________________________________

3 Proposals

Based on the argument presented above following proposals are put forward to RAN3. If accepted CRs can be drafted against TS 25.433 and 25.423.

Proposal 1: it is posed that a new IE: “Unused non-HSDPA power” is introduced in the Radio Link Parameter Update procedure.

Proposal 2: it is posed that a new IE: “Unused HSDPA power” is introduced in the Radio Link Parameter Update procedure.

Proposal 3: it is posed that a new IE: “User Average Bit Rate” is introduced in the Radio Link Parameter Update procedure.









































































PAGE  
2

