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Introduction

During the RAN3#44 meeting, distribution of functionalities across network elements was in principle agreed [1]. Discussion on the congestion control algorithm was triggered during the RAN3#43 meeting [2]. This contribution shortly describes admission control and congestion control algorithms for (Guaranteed Bit Rate) GBR Traffic in CRNC on data and signalling flow level with the aim of identifying possible impacts on Iub/Iur control plane protocols. Admission control and congestion control algorithms are especially important for GBR traffic, as QoS guarantees should be tighter for this type of traffic. 

The contribution is organised as follows. Firstly, basic principles for handling GBR traffic in HSDPA and recent decisions of related working groups relevant for handling GBR traffic in HSUPA are reviewed. Secondly, data and signalling flows for admission control algorithms in SRNC / CRNC are explained.  Thirdly, congestion control algorithm in CRNC is explained. Finally, potential impacts on application protocols are summarised.  

Discussion

Handling of GBR Traffic in HSDPA

GBR Traffic in HSDPA is supported in Rel5 framework [5, 6]. To enable handling of this type of traffic, common measurements of the necessary power per priority class (SPI) including the list of “costly” UEs and provided bit rate per priority class are included in Common/Global Procedures of NBAP/RNSAP protocols. 

Handling of GBR Traffic in HSUPA 

Until now, only initial discussion on supporting GBR Traffic in HSUPA has been held during the RAN2#43 meeting and conclusions of the discussion are captured in [4]. 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 scheduler 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 such as streaming. Node B scheduler acts upon provided Guaranteed Bit Rate attribute. 

Admission Control 

The Admission Control function based on UL interference and DL power is located in the CRNC. The Serving RNC is performing Call Admission Control towards the Iu interface.  Description of Admission Control on data and signalling flow level is provided in  REF _Ref87707243 \h 
. Admission Control algorithm in CRNC should ensure that the QoS attributes for admitted MAC-d flows mapped on E-DCH transport channel can be honoured. 

It is assumed in  REF _Ref87707243 \h 
 that a user with GBR traffic is admitted by SRNC. After message 1 is sent from SRNC to Node B, Admission Control algorithm in CRNC is triggered.  If decision of the algorithm is positive, message 2 is sent from Node B to CRNC. Admission control algorithm should be assisted by L1 and L2 measurements that are transmitted in message 5. After the MAC-d flow has been admitted, RL is established by exchanging messages 3 and 4 between CRNC and Node B. Finally, E-DCH data flow is established in the step 6. 

Possible L1 measurement reporting is described in [8] and [9]. Based on L1 measurement reporting and L2 measurement reporting (provided bit rate for admitted connections), CRNC should derive expected amount of RoT that is needed to support certain required bit rate. If expected RoT due to new connection is less than difference between maximum RoT for the cell and total RoT as seen by the measurements, user will be admitted.   

Figure 2 provides an illustration of the admission control algorithm. 

Changes necessary to support admission control in the messages 1 and 3 are already included in draft NBAP/RNSAP CRs submitted to this meeting. Measurements in message 5 are not defined yet. 

Figure 1

: Data / signalling flow for admission control in CRNC.
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 Figure 2: Admission Control Algorithm in the CRNC.

Congestion Control 

The task of Congestion Control function based in CRNC is to monitor, detect and handle situations when the system is reaching a near overload or an overload situation with the already admitted users.  

Reporting for congestion control may be done by means of [NBAP] COMMON/DEDICATED MEASUREMENT REPORT message.  When it is discovered in the CRNC that there is no satisfactory fulfilment of QoS requirements, it is decided to invoke congestion control. There are several ways to do this, depending on whether the total RoT resource in the Node B dedicated to E-DCH is sufficient to handle MAC-d flow or not. This can be established depending on L1/L2 measurements, similarly to the algorithm in the Figure 2. 

· Total RoT resource that could be dedicated to EDCH in the Node B (maxRoT) is insufficient to handle MAC-d flow. MAC-d flow pre-emption could be made by means of [RNSAP] RADIO LINK PREEMPTION REQUIRED INDICATION message. 

· Total RoT resource in the Node B that could be dedicated to EDCH (maxRoT) is sufficient to handle MAC-d flow. SRNC should be informed by means of [RNSAP] RADIO LINK CONGESTION INDICATION message. 

· If RNC controlled E-TFC set provides sufficiently high data rates, Node B EDCH resource may be reconfigured by means of [NBAP] RADIO LINK RECONFIGURATION REQUEST message. 

· If RNC controlled E-TFC set does not allow for sufficiently high data rates, SRNC may reconfigure the RNC controlled E-TFC set in UE. Node B EDCH resource may be reconfigured by means of [NBAP] RADIO LINK RECONFIGURATION REQUESTmessage afterwards. 

Conclusion

Admission and Congestion control algorithms have been outlined. It has been shown that these algorithms for GBR traffic require certain common or dedicated L2 measurements, apart from L1 measurements. For HSUPA there are two types of GBR Traffic defined, scheduled data and non-scheduled data. It is FFS whether both types of data require same type of measurement. 

It is proposed to discuss the issue and capture conclusions in R3.015. Based on progress in related WGs some of the information might be included in relevant protocols only in Rel7 framework. 
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