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1
Introduction

At RAN3#34 we presented a paper on handling GBR users on HS-DSCH [1]. This contribution is a revised version of that paper, taking the discussion during RAN3#34 into account. 

At RAN3#33 and before, the topic of how to handle GBR users on HS-DSCH was extensively discussed, and amongst others it has been proposed to:


a) Measure the necessary power per priority class (SPI) to the meet the GBR;

b) Allow the NodeB to indicate HS-DSCH code requirements to the CRNC.

This contribution describes a simple mechanism, essentially combining the proposals above and providing the CRNC with sufficient information for protecting the GBR users on the HS-DSCH.  This is done by extending the existing Radio Link Pre-emption procedure with information specific to the utilization of HS-DSCH resources in the cell.

2
What to do when the GBR cannot be met?

At RAN19 CRs have been approved that allow to signal the MAC-hs Guaranteed Bit Rate during radio link setup and reconfiguration over Iur and Iub, thus allowing the NodeB to take this information into account in the MAC-hs scheduling process. Currently, however, the NodeB has no means to indicate that it is not able to meet this GBR during the lifetime of the call.  

In order to allow the NodeB to provide this feedback to the CRNC, it is therefore suggested to extend the NBAP Radio Link Pre-emption procedure with specific information about the HS-DSCH related resources. This enables the Node B to indicate for a specific Radio Link (Ue) that it will not be able to maintain the HS-DSCH traffic (per MAC-d flow and priority queue) at the requested service level (GBR). 

With this information, the CRNC is given the possible to pre-empt the HS-DSCH for this specific Radio Link, or – if possible – allow the Node B to use additional HS-DSCH resources. The Node B has the option to specifically indicate how much additional resources are needed (per MAC-d flow and priority queue). The concerned HS-DSCH resources are: 


· HS-DSCH power

· HS-DSCH codes

As an alternative to pre-emption, the CRNC can use this information to allocate more power or codes to the HS-DSCH users, either explicitly by increasing the maximum power allocated for high speed channels, or implicitly by invoking congestion control on DCH users to release more power for HS-DSCH. It can also set-up additional HS-SCCHs to enable more code multiplexing to be used on HS-DSCH. The CRNC can also use this information to tune the Call Admission Control. 

Looking at the total picture for Call Admission Control, we now have the following:  The CRNC knows the total downlink Tx power. If Non-HSDPA power is also signaled, the DRNC also knows the power used for HSDPA. When admitting HS-DSCH (GBR) users, the CRNC handles the admission in a similar fashion as for DCH users: it will estimate the resource requirements for this call (based on long-term statistical information, with the necessary margins to be able to support this call within the entire cell), and match this against the available resources.

Once admitted, priority handling inside the NodeB has to ensure a fair distribution of power both over HS-DSCH and DCH, and at the moment the resource situation becomes critical the NodeB has possibility to signal this to the CRNC using the proposed extension of the Radio Link Pre-emption. The CRNC can then take any appropriate action.

Using the Radio Link Pre-emption procedure has the following advantages:

· The CRNC has not means to identify resource-consuming users. The CRNC is with this proposal informed directly by the NodeB about “costly” users. If there are no possibilities to increase HS-DSCH resources, it can pre-empt the HS-DSCH traffic for this user. This should only happen in rare overload situations where admission control failed. 

· Existing mechanisms are being re-used.

3
Conclusion

It is proposed to extend the Radio Link Pre-emption with information that allows the NodeB to signal to the CRNC the resource situation concerning HS-DSCH resources. Ericsson is willing to provide necessary CRs – a draft version of this CR is included in ANNEX A below.
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8.3.16
Radio Link Pre-emption


8.3.16.1
General


This procedure is started by the Node B when resources need to be freed.


The Node B may initiate the Radio Link Pre-emption procedure at any time after establishing a Radio Link.


8.3.16.2
Successful Operation
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Figure 47B: Radio Link Pre-emption procedure, Successful Operation


When the Node B detects that a one or more Radio Links should be pre-empted (see Annex A), it shall send the RADIO LINK PREEMPTION REQUIRED INDICATION message to the CRNC using the Communication Control Port assigned to the concerned Node B Communication Context.


If all Radio Links for a CRNC Communication Context ID should be pre-empted, the RL Information IE shall be omitted. If one or several but not all Radio Links should be pre-empted for a CRNC Communication Context, the Radio Links that should be pre-empted shall be indicated in the RL Information IE. The Radio Link(s) that should be pre-empted should be deleted by the CRNC.


When only the HS-DSCH traffic a Radio Link should be pre-empted, the Node B shall indicate the HS-DSCH MAC-d flows and specific priority queue’s within those HS-DSCH MAC-d flows that should be pre-empted by including one or more HS-DSCH MAC-d Flow Specific Information IEs in the RADIO LINK PREEMPTION REQUIRED INDICATION message. In addition, the Node B may include the HS-DSCH Required Power Value IE and/or the HS-DSCH Required Codes Value IE, indicating the amount of additional power and/or codes that are needed to maintain the HS-DSCH traffic with the indicated priority for this Radio Link.


8.3.16.3
Abnormal Conditions


-


9.1.68 RADIO LINK PREEMPTION REQUIRED INDICATION


		IE/Group Name

		Presence

		Range

		IE Type and Reference

		Semantics Description

		Criticality

		Assigned Criticality



		Message Discriminator

		M

		

		9.2.1.45

		

		–

		



		Message Type

		M

		

		9.2.1.46

		

		YES

		ignore



		Transaction ID

		M

		

		9.2.1.62

		

		–

		



		CRNC Communication Context ID

		M

		

		9.2.1.18

		

		YES

		ignore



		RL Information

		

		0..<maxnoofRLs>

		

		

		EACH

		ignore



		>RL ID

		M

		

		9.2.1.53

		

		–

		



		>HS-DSCH MAC-d Flow Specific Information

		

		0..<maxnoofMACdFlows>

		

		

		EACH

		



		>> HS-DSCH MAC-d Flow ID

		M

		

		9.2.1.31I

		

		–

		



		  >>Priority Queue   
  Information

		M

		1..<maxnoofPrioQueues>

		

		

		–

		



		    >>>Priority Queue ID

		M

		

		9.2.1.49C

		

		–

		



		              >>>>HS-DSCH 
              Required Power 
              Value

		O

		

		INTEGER (0..1000)

		Indicates the additional power required to provide the requested service to the HS DSCH user, expressed in thousandths of maximum transmission power. 

		YES

		ignore



		              >>>>HS-DSCH 
              Required Codes 
              Value

		O

		

		INTEGER (0..maxCodeNumComp-1)

		Indicates the additional amount of codes required to provide the requested service to the HS DSCH user.

		YES

		ignore





		Range Bound

		Explanation



		maxnoofRLs

		Maximum number of radio links for one UE



		maxnoofMACdFlows

		Maximum number of HS-DSCH MAC-d flows



		maxnoofPrioQueues

		Maximum number of Priority Queues
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