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1
Introduction

It was decided that Call Admission Control should be done in the CRNC. As only the NodeB has detailed knowledge about how the resources for HSDPA are used, this information needs to be provided to the CRNC.

This contribution intends to introduce measurements needed to perform call admission control in the CRNC taking into account differences between streaming and interactive/background (I/B) service classes. These measurements would be reported for example via NBAP common measurement procedure.

2
Call Admission Control for streaming services

In RAN2#32 meeting document [1] was presented proposing measurement for call admission control to be minimum necessary power needed in NodeB to satisfy requested QoS. 
During the discussion during RAN WG2#33 it was concluded  that this measurement is suitable for streaming class only as only for this class of services there are guaranteed parameters. It was concluded to signal this measurement per Scheduling Priority Indicator (SPI). 

3
Call Admission Control for interactive/background services
For interactive/background class the call admission control has slightly different requirements than for streaming class. For streaming class it is possible to look at resources and verify if the required quality of service can be provided according to the requested guaranteed parameters.
For interactive/background class there are no guaranteed parameters. We just have to consider the probability for the new user/call to get required service on the radio interface. If the probability is low, we should not admit the call, because in that case the overhead connected with associated DPCH shall not be justified. 
Therefore it is useful to provide CRNC with some information about the resource situation within the NodeB that would help it to take a decision about admission of a new call for a given priority (SPI corresponding to CmCH-PI in user plane). There are more possibilities what to signal. 
Reporting may be done periodically or event triggered. To save the load on Iub, event triggered reporting seems to be more suitable.

As a conclusion the CAC decision for I/B services should be based on the probability for the new connection to get any decent service on the radio interface. In the following sections we will point out some possible solutions and try to look at their benefits and drawbacks to reach this objective.

3.1
Ratio of fulfilling HS-DSCH CAPACITY REQUESTS

On Iub/Iur there is flow control mechanism defined within the frame protocol [2, 3]. SRNC sends to the NodeB HS-DSCH CAPACITY REQUEST message, which contains the length of buffer per CmCH-PI. NodeB answers with HS-DSCH CAPACITY ALLOCATION, within which some capacity by means of Credits, Interval and Repetition period is allocated per given CmCH-PI.

A suitable relative measurement for CAC could be the ratio of fulfilling such HS-DSCH CAPACITY REQUESTs per CmCH-PI, signalled to the CRNC to ease its decision for example via common measurements. This ratio could be counted as total allocated capacity within given time period (recent past) divided by total requested capacity within the same time per CmCH-PI. 
3.2 Number of zero granted credits

Even simpler, but not as fine might be to count only HS-DSCH CAPACITY ALLOCATIONs with granted Credits = 0, because this means that no capacity could be granted for the given priority. If more such allocations occur, it means lack of resources in NodeB.

3.3
Provided bit rate 

Absolute measurement of totally provided bit rate over recent past per SPI may be reported to the CRNC. As CRNC is able to identify the number of MAC-d flows/users, an average bit rate provided over recent past per user per SPI may be counted in CRNC. According to such average bit rate call admission decision might be met. 



3.4
Discard timer expirations
Another possibility is to report the average discard timer expiration number through all users over recent past per SPI. To overcome the dependency on channel conditions of single users (two users in a cell, one of them has bad channel conditions) some indication about number of users affected by discard timer expirations shall be signalled. Weighting or filtering of expirations number per user is possible.
3.5
Comparison of presented solutions 

Each of these solutions has its advantages and disadvantages. For example there always be a problem with quality of particular user links. It may happen, that there are for example 3 users in a cell which has a bad channel conditions and therefore low ratio of allocated/requested resources, low provided bit rate, high time between sending of consecutive PDUs. Based on these measurements, CRNC may decide not to admit the fourth user even if he could have better channel conditions and could be served more appropriately.

	Solution
	Advantages
	Disadvantages

	Ratio of allocated/requested capacity on Iub/Iur
	-also takes into account actually required bitrate
	- May depend on flow control strategy implementation – decision threshold in CRNC should be set carefully

- In case of TCP traffic it may be possible that the requested capacity is high and measurement does not reflect actual situation

	Number of zero granted Credits
	-explicit, simple
	-Not as fine as another proposals

Problem scenario: not zero, but always very small credits granted
-depends on implementation of flow control

	Provided bit rate
	-implementation independent measurement
	- Required bitrate is not taken into account 
Problem scenario: a few users with low requested bit rate lead to low provided bitrate

	Discard timer expirations
	-unambiguous indication of congestion in cell
	



4
Further measurements

In RAN2#31 in Stockholm it was clarified that usage of HS-SCCH is not an appropriate measurement to perform CAC because the measurement depends on implementation. Anyhow, at present CRNC does not have any information about the required HS-SCCH and HS-PDSCH codes. Since the Node B has all information about its applied scheduling strategy it is considered to be reasonable if the Node B is enabled to inform the CRNC about the optimum number of HS-SCCH and HS-PDSCH codes.
5
Conclusion

It is proposed to signal following measurements from NodeB to CRNC in order to provide it with an accurate information for performing call admission control:

· minimum necessary power in NodeB to satisfy all QoS requirements for streaming traffic per SPI

· discard timer expirations per SPI to provide information for I/B services; additionally some indication on number of users that were subject to discard timer expirations to avoid influence of bad channel conditions of single users
· the Node B provides information about optimum number of HS-PDSCH and HS-SCCH codes
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