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Introduction

During the RAN3#45 meeting admission control and congestion control for GBR traffic over HSUPA were discussed [1]. Measurements for the support of GBR traffic are listed as an open issue in the status report for the WI [2].  This contribution is aimed at further elaborating the measurements.  

Discussion

Background 

Handling of GBR Traffic in HSUPA 

Mechanisms for serving GBR Traffic in HSUPA are differentiated onto scheduled and non-scheduled mechanism.

Non-scheduled data mechanism is used for GBR delay sensitive applications such as voice and/or Signalling Radio Bearers. To minimise transmission delay, a UE may use autonomous transmissions without scheduling grant. The Node B reserves sufficient amount of resources based on statistical multiplexing gain.   

Scheduled data mechanism is used for GBR non-delay sensitive applications. Node B scheduler acts upon provided Guaranteed Bit Rate IE. The rest of this contribution concentrates upon handling of GBR Traffic subject to scheduled data mechanism in more details. For handling of GBR Traffic subject to non-scheduled data mechanism, a simple indication from Node B may be sufficient.    

Termination Point of EDCH FP 
The full transport channel protocol model for the EDCH transport channel in case of Iur mobility is left FFS [3]. If it were possible to terminate EDCH FP in the CRNC, CRNC would be able to measure the amount of data sent to the SRNC from the Node B. If it were not possible to terminate EDCH FP in the CRNC, it would not be possible to measure the amount of data sent to the SRNC from the Node B in the CRNC. Hence, there is a trade-off between amount of information that may be available in the CRNC and processing burden in this network element. We support not to terminate the frame protocol in the CRNC in order to decrease processing load.  

The rest of this contribution concentrates upon transmission of GBR traffic over HSUPA in case of Iur mobility.  

Information to be needed for GBR traffic handling

Before discussing the information needed for GBR traffic handling, a definition of a measurement object is clarified. E-DCH provided bit rate information for scheduled data may be defined as total amount of MAC-d PDU bits per priority class transmitted over the radio interface during a measurement period, divided by the duration of the measurement period. Only bits from acknowledged MAC-e PDUs are taken into account. 

Depending on the amount of information that may be comprised in the measurement object we defined, further classification of the object into several types is possible as follows. 

1. Total provided bit rate per priority class per cell (type 1), 

2. Provided bit rate per priority class per UE per cell (type 2) and 

3. Total provided bit rate per priority class per UE after MDC (type 3).  

It should be noted that the definition of the measurement object type 4 ‘Total provided bit rate per priority class per cell after MDC’ may not be feasible due to generally different E-DCH Active Set sizes.  It should also be noted that information corresponding to measurement object type 1 and measurement object type 2 is readily available in the CRNC in case it is allowed to terminate EDCH FP in this network element. It should finally be noted that information corresponding to measurement object type 3 may not be available in the SRNC because not all UEs in a cell are controlled by a certain SRNC.

Exact mechanism of providing the measurement object to the CRNC will be discussed in proceeding sections. 

During non-SHO EDCH operation, CRNC should monitor measurement object type 1 or measurement object type 2 in order to compare it against the sum of ‘Guaranteed Bit Rate’ IEs of all respective priority classes configured in a given cell or against the ‘Guaranteed Bit Rate’ IE of a respective priority class of a UE in the cell. Based on results of this comparison, CRNC may invoke radio congestion control. Further, CRNC may monitor measurement object type 1 or derive equivalent information from measurement object type 2 in order to compare it against the sum of ‘Guaranteed Bit Rate’ IEs of all respective priority classes configured in a given cell when performing admission control. More spe [Fukui: Does it mean “radio congestion control” or “transport congestion control”? Same comment is applicable for the following part.].

During SHO EDCH operation, CRNC should monitor measurement object type 3 in order to compare it against the ‘Guaranteed Bit Rate’ IE of respective priority class configured in cells within E-DCH Active Set of a UE. Based on results of this comparison, CRNC may invoke radio congestion control. Some of the actions to be undertaken by CRNC during radio congestion control are described in [1]. Further, CRNC may monitor measurement object type 1 or derive equivalent information from measurement object type 2 in order to compare it against the sum of ‘Guaranteed Bit Rate’ IEs of all respective priority classes configured in a given cell when performing admission control.

Finally, it should be noted that information comprised in the measurement object type 1 or in the measurement object type 2 may still be useful for congestion control process in the CRNC during SHO EDCH operation. For example, cells providing especially low bit rate relative to respective ‘Guaranteed Bit Rate’ IE may be subject to reconfiguration of EDCH resources assigned to a UE.  

When GBR traffic is transmitted over HSUPA, insufficient information may be available in the CRNC for the purpose of radio resource control according to the current state of specification [1]. As CRNC has the ownership over cell resources, this may negatively affect QoS control for GBR traffic. 

The objective of the solution discussed in the next paragraph is to define means for providing the information on both cell level and after macro diversity combining to the CRNC assuming Iur mobility and that EDCH FP may not be terminated in the CRNC. 
Solution 

All possible solutions are envisaged in the control plane (NBAP and/or RNSAP protocols). Table 1 provides an overview of information that may be provided by common or dedicated measurement procedures implemented in NBAPor RNSAP with respect to already introduced measurement object type definition. Two possible options have been identified: RNSAP-only solution and combined RNSAP/NBAP solution. In the sequel, these will be discussed in more details.   

· RNSAP-only solution. Common or dedicated measurement RNSAP procedure may be used for signalling information contained in measurement objects of type 2 and type 3 from SRNC to CRNC. This solution is applicable for both SHO and non-SHO EDCH operation. Measurement object type 3 is available during SHO operation only. 
· Combined NBAP/RNSAP solution. Common or dedicated measurement RNSAP procedure may be used for signalling provided bit rate measurement objects of type 1, type 2 and type 3 from SRNC to CRNC. To decrease latency when initiating possible reconfiguration by CRNC during congestion control, common/dedicated measurement NBAP procedure may be used for signalling provided bit rate measurement objects of type 1 and type 2 from Node B to CRNC. The former solution may be applicable for SHO EDCH operation while the latter solution may be applicable for non-SHO EDCH operation. 

	
	Node B -> CRNC [NBAP]
	SRNC -> CRNC [RNSAP] 

	Common measurement procedure 
	1. Total provided bit rate per priority class per cell  (measurement object type 1) 
	[void]

	Dedicated measurement procedure 
	2.  Provided bit rate per priority class per UE per cell (measurement object type 2)
	3.  Provided bit rate per priority class per UE per cell (measurement object type 2) 

OR

4. Total provided bit rate per priority class per UE after MDC (measurement object type 3) 


Table 1: An overview of measurement objects  that may be signalled to CRNC in various implementation options.

Definition of [NBAP/RNSAP] COMMON / DEDICATED MEASUREMENT INITIATION REQUEST message and  [NBAP/RNSAP] COMMON / DEDICATED MEASUREMENT REPORT message should be studied in greater detail. 

Conclusion

Information needed for cell resource control in the CRNC has been considered against type of GBR traffic (scheduled, non-scheduled) assuming Iur mobility and termination of the EDCH FP in SRNC only. It is supported to agree not to terminate EDCH FP in CRNC.

Further, it is proposed to agree upon the necessity of signalling provided bit rate measurement objects to CRNC and to agree upon issuing a solution in the Control Plane (NBAP/RNSAP). It is finally proposed that following text proposal is included in the section 6.2 of the TR R3.015.

------------------ Start of the text proposal-----------------------------------------

To enable cell resource control for transmission of GBR traffic of scheduled type over EDCH, it is necessary that provided bit rate measurement objects are signalled to CRNC. Following measurement object types have been identified.

1. Total provided bit rate per priority class per cell (type 1), 

2. Provided bit rate per priority class per UE per cell (type 2) and 

3. Total provided bit rate per priority class per UE after MDC (type 3).  

Impact on the application protocols depends upon implementation options chosen for signalling said measurement objects to CRNC. Following options have been identified. 

· RNSAP-only solution. Common or dedicated measurement RNSAP procedure may be used for signalling information contained in measurement objects of type 2 (dedicated measurement procedure) and type 3 (dedicated measurement procedure) from SRNC to CRNC. This solution is applicable for both SHO and non-SHO EDCH operation. 

· Combined NBAP/RNSAP solution. Common or dedicated measurement RNSAP procedure may be used for signalling provided bit rate measurement objects of type 1 (dedicated measurement procedure), type 2 (dedicated measurement procedure) and type 3 (dedicated measurement procedure) from SRNC to CRNC. To decrease latency when initiating possible reconfiguration during congestion control by CRNC, common or dedicated measurement NBAP procedure may be used for signalling provided bit rate measurement objects of type 1 (common measurement procedure) and type 2 (dedicated measurement procedure) from Node B to CRNC. The former solution may be applicable for SHO EDCH operation while the latter solution may be applicable for non-SHO EDCH operation. 

------------------ End of the text proposal------------------------------------------ 
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