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Introduction

At RAN2#46bis, a discussion about RRM aspect of HSUPA took place [e.g. 1]. Regarding L2 measurement reporting from Node B to CRNC supporting admission/congestion control,  a working assumption was agreed as that provided bit rate per logical channel priority shall be reported taking into account only logical channels mapped on E-DCH. Reporting of provided bit rate per priority class (logical channel priority) after MDC per UE during SHO operation was left FFS [4]. 

The objective of this contribution is to further discuss working assumption against congestion control process in the CRNC and to formulate an acceptable stage II conclusion about measurements of provided bit rate from Node B to CRNC.
Discussion

Requirements, Measurement Object and Measurement Object Types

In this section, requirements for designing L2 measurement reporting from Node B to CRNC and definitions of measurement object and measurement object types are provided. 

L2 measurement reporting should be designed against following requirements.

· L2 measurement reporting shall provide sufficient information to support admission/congestion control processes in the CRNC…(Req1: sufficient information) 

· L2 measurement reporting shall introduce minimal reporting overhead on the wired interface…(Req2: minimum overhead)

· L2 measurement reporting shall introduce minimal delay in admission/congestion control processes in the CRNC…(Req3: minimal delay)

Although it was agreed as provided bit rate per priority class is reported from Node B to CRNC,  it is necessary to clarify the definition of provided bit rate. 

Provided bit rate per priority class 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 wherein only bits from acknowledged MAC-e PDUs of the priority class are taken into account. In the given context, priority class may be thought of as logical channel priority. Provided bit rate may be reported per cell (total provided bit rate, common measurement reporting) or per UE (dedicated measurement reporting). 

Measurement object may be further classified into four measurement object types (MOTs) as detailed in Table 1. MOTs equivalent to MOT3/4 cannot be defined in the 2nd row and 3rd column of the table due to generally different Active Sets assigned to different UEs. MOT1, MOT2 and MOT3 are necessary to make CRNC aware of the provided bit rate via the different cells, since the usage of direct transport bearers Node B and SRNC is in principle allowed [2].   

All MOTs may be reported to the CRNC in an immediate, periodic and event-triggered manner. 
Comparison of the MOTs against  requirements defined in this section is provided later in this document.
	
	Node B -> CRNC [NBAP]
	SRNC -> CRNC [RNSAP] 

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

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

OR

4. Provided bit rate per priority class per UE after MDC (MOT 4) 


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

Measurements for Admission Control 

Definition: Admission control in the CRNC has the purpose of admitting or denying new users, new radio access bearers or new radio links. 

A step-wise description of a possible admission control process in the CRNC as for HSUPA is provided in this section. The description is very much alike the one provided in [2]; however we argue that in general separate rather than cumulative measurement objects shall be provided per priority class thus omitting option 2a of the proposal 2 in [2] from further considerations as generally there can be more than one logical channel priority configured for GBR scheduled data Moreover, reporting provided bit rate for interactive / background flows may be not needed since these may be always ‘compressed’ [3] at the expense of increased delay for these services to provide room in the RoT space for admitting GBR flows.  

· Assumption 1: “Measured total interference reported by Node B to CRNC” < “Max  total interference target configured by Node B in CRNC” 

· Assumption 2: MAC-d flow / logical channel currently having GBR of X kbps and belonging to the priority class Y
 is considered for admission in the CRNC 

· Assumption 3: Node B is configured to report MOT1 for priority class Y in a periodic manner to the CRNC; flows of priority class Y are already served by target Node B cell 

· Admission control process in the CRNC (exemplary step-wise description)  

· Step 1: CRNC receives a request to setup a radio link from the SRNC 

· Step 2: CRNC compares MOT1 as reported by Node B  for the target cell and configured power offsets (POs) corresponding to the priority class Y against GBR of X  kbps to estimate power offset (POxy) for LC(X, Y).  The estimates would be more reliable if provided bit rate were reported per priority class and per user (MOT2).   

· Step 3: POxy is compared against   “Max  total interference target configured by Node B in CRNC”  to determine whether there is enough room in the RoT space for admitting LC(X, Y). Further decision is straight forward.  

Conclusion 1: MOT1 (common measurement) is sufficient for admission control process. Possible errors in the estimation process may be corrected by CRNC congestion control process.  

Congestion control process will be elaborated upon in the following section. 

Measurements for Congestion Control 

Definition: Congestion control in the CRNC has the purpose of monitoring, detecting and handling situations when the system is reaching a near overload or an overload situation with the already admitted users. This means that some part of the network has run out or will soon run out of resources. The congestion control should then bring system to a stable state as seamlessly as possible. 

In the rest of explanation it is assumed that measurements are defined only for GBR scheduled type of data. 

A step-wise description of a possible congestion control process in the CRNC as for HSUPA is provided in this section.  

· Assumption 1: LC(X, Y) is admitted for a UE currently being in a non-SHO state in CRNC.
· Assumption 2: Node B is configured to report MOT2 for LC(X,Y) to the CRNC in a periodic manner 

· Assumption 3: CRNC has detected congestion based on condition X<MOT2 holding over a number of consecutive measurement reporting intervals 

· Congestion control process in the CRNC (exemplary step-wise description) 

· Step 1: CRNC estimates additional RoT resource (new power offset, POxy’) needed for handling of the LC(X, Y) based on MOT1 as reported by Node B and configured power offset for given flow. 

· Step 2_test: If additional RoT power resource lies within boundaries as set by cell level configuration  (“Max  total interference target configured by Node B in CRNC”) 

· Step 2.1_conditional: Inform SRNC by means of a congestion indication message; cell-level reconfiguration by CRNC may be needed.

· Step 2.2_conditional: SRNC may decide to reconfigure power offset. 

·  Step 3_test: If additional RoT power resource is not within boundaries as set by cell level configuration  (“Max  total interference target configured by Node B in CRNC”) 

· Step 3.1_conditional: Inform SRNC by means of a flow pre-emption message; SRNC itself may choose between denying service to the concerned radio bearer or transport channel type switching.

Conclusion 2:  MOT1 (common measurement) may not be sufficient for congestion control process. MOT2/3 (dedicated measurement) is needed for the congestion control process. 

Provided Bit Rate after MDC

According to [4], it is FFS whether to signal provided bit rate per priority class per UE in the SHO state (MOT 4).  We argue that, during SHO operation of a UE and Iur mobility case, insufficiently accurate information may be provided if only MOT1/2/3 were configured. Congestion control in the CRNC may be triggered (as in the Assumption 3 above) if CRNC were observing the provided bit rate to the UE from one cell only rather than provided bit rate after MDC in the SRNC. However, increased amount of information obtained through MOT4 is traded off against increased delay in the loop of a potential congestion control process. 

Conclusion 3: During SHO operation of a UE, triggering of congestion control shall be based on observing provided bit rate after MDC in the SRNC. 

Summary of the Discussion

We have drawn following conclusions regarding defined measurement objects. 

· MOT1 (common measurement) is sufficient for admission control process. Possible errors in the estimation process may be corrected by CRNC congestion control process. 

· MOT1 (common measurement) may not be sufficient for admission control process. MOT2/3 (dedicated measurement) is needed for the congestion control process. 

· During SHO operation of a UE, triggering of congestion control shall be based on observing provided bit rate after MDC in the SRNC.

In addition, Table 2 provides comparison of measurement objects against defined requirements.

	Measurement object vs. requirement
	MOT1: common measurement from Node B
	MOT2: dedicated measurement from Node B
	MOT3: dedicated measurement from SRNC, provided bit rate before MDC
	MOT4: dedicated measurement from SRNC, provided bit rate after MDC

	Req1: sufficient information
	-
	+

	+
	+

	Req2: minimum overhead
	+
	-
	-
	-

	Req3: minimal delay
	+
	+
	-
	-


Table 2: Comparison of MOTs against requirements.

It can be seen that dedicated measurement objects always provide sufficient information for admission / congestion control process in the CRNC, this however at the expense of  decreased efficiency of transmission over wired interface. Yet another important remark is that measurement reporting originating from SRNC introduces relatively higher latency in admission congestion control processes in the CRNC. Based on these remarks, it can be concluded that defined measurement objects exhibit complementary positive features against defined requirements. Hence, possibility of configuring all MOTs shall be included in the specification while specific configurations shall be suited to a scenario (e.g. configuring MOT1 only in a system with a relatively low load).   

Finally, it can be seen that Req2 scores the largest number of negative points in the Table 2. As can be derived from the above explanation, the measurements are mostly used for the admission/congestion control of GBR scheduled data (GBR non-scheduled data have absolute priority over other types of services mapped upon E-DCH and admission/congestion control analogous to legacy UL DCH applies). We therefore propose to limit the measurements only to GBR scheduled data. 

Conclusion

Possible measurement object types have been revised in accordance with the working assumptions following the RRM aspects discussion on the RAN2#46bis meeting [4].  We propose following points for GBR scheduled data.

- From Node B, both common measurement and dedicated measurement should be defined. Both should be configurable.

- From SRNC, dedicated measurement before MDC and after MDC should be provided. Both should be configurable.

Therefore, we propose following text change in the section 14.2 of [5].

-------- start of text proposal ----------

14.2 
Node B to CRNC reporting

Radio Access Bearers with strict quality requirements (mapped on E-DCH or DCH) are subject to admission control. To support such admission control, the Node B shall measure/estimate and signal to the CRNC the following: 

- 
Total interference. It is FFS [in RAN1/RAN4] whether the interference is expressed in relative (RoT) or absolute (RTWP) terms.

- 
The potential need for a separate signalled parameter reflecting power stability-related cell load is FFS.

- 
Provided bit rate per logical channel priority (priority class), taking into account only logical channels mapped on E-DCH. 
 -    Node B may report total provided bit rate per priority class per cell per UE (dedicated measurement) for GBR scheduled data. This measurement option shall be configurable and the possibility to configure the measurements shall be limited to GBR scheduled data.   
 -   In addition SRNC may report provided bit rate per priority class per UE  before or after MDC to CRNC.  These measurement options shall be configurable and the possibility to configure the measurements shall be limited to GBR scheduled data. 
………………………

-------- end of text proposal ----------
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� In further text notation  LC(X, Y) will be used for the considered MAC-d flow / logical  channel 


� MOT2 provide sufficient information to support admission/congestion control processes in the CRNC except in the case of SHO UE operation.  In this respect, MOT4 is considered as a special case. 
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