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1
Introduction 
In recent meetings new features to reduce the transmission delay of data from/to CELL_PCH and URA_PCH state has been discussed. Additionally, in last RAN2 meeting in St. Louis it was recognised when discussing the problem of highly populated NW areas that more and more UEs will be kept in CELL/URA_PCH state rather than in Idle mode. 
In this contribution we discuss the network load control mechanism available in Cell update procedure and compare it to schemes available in RRC connection establishment procedure. Finally we propose simple enhancements to Cell update procedure to better support network load control and scheduling of available radio/HW resources between individual UEs with different services. 
2
Discussion
In Rel99-6 specifications the UE in CELL_PCH or URA_PCH state the UE is requiring to perform Cell update procedure before it can initiate the uplink data transmission.  Therefore the data transmission happens on configuration given in cell update confirm message.  In Rel7 enhanced CELL_FACH work the direct data transmission from CELL_PCH (and potentially from URA_PCH) was agreed meaning that UTRAN needs to control its RACH and internal resources more carefully.

It is anticipated that when NW load increases the UTRAN will first switch off the direct data transmission and fallback to the Rel99-6 scheme as controlling Cell update load is more straightforward than direct data transmission. However, when network load is high the cell update scheme has some limitation that we discuss in next sections. 

As mentioned above, the UE initiates the cell update procedure with cause "uplink data transmission" when it has uplink data to be transmitted or MOC to be started. Additionally in case of MOC the establishment cause (addition in from Rel5) will be set in cell update. If the UTRAN has capacity available the Cell update confirm can give the configuration to be used for uplink data transmission or call establishment signalling.  

However, when UTRAN does not have resources for that or UTRAN needs to perform certain pre-emption actions to arrange necessary resource for  the UE the cell update procedure has some limitations how to respond to the UE. UTRAN could e.g.
1) Not respond to the first cell update at which would require the UE to perform new cell update after T302 has expired. However, such playing with the T302 timer causes some risk that V302 exceeds the N302 before UE receives the cell update confirm, i.e. UTRAN waits few cell updates and the cell update confirm transmission is not successful.

2) Network could send Cell update confirm message trying to push the UE back to the CELL_PCH state. However, as UE has signalling or UP data in its RLC buffers it will not interrupt the ongoing Cell update procedure and eventually UE will release all connections locally and transfer to the Idle Mode.

3) The network could perform RRC connection release procedure to the UE and push the UE to idle mode and perform queuing with wait time available in RRC connection reject message. For this purpose, the UTRAN would need to perform Iu release request procedure towards CN and before releasing the RRC connection and as after RRC connection release, the UE would perform complete RRC connection establishment procedure after potentially small waiting time. As such signalling scheme would be quite extensive, would introduce significant delay for user to accessing to the service, the release of the RRC is not very suitable procedure for load control, except the extremely serious load or stability problems in the NW. 

As shortly illustrated, above none of the schemes are not very useful for load control and give UTRAN possibilities to solve congestion and organise resources for different request received from different UE.
On another hand, when looking the RRC connection establishment procedure, which inherently is used for very similar purpose, there load control is achieved by having IE "wait time" in the RRC connection reject message, which triggers the UE to resend the RRC connection request message after time given in that IE.
	Wait time
	MP
	
	Wait time 10.3.3.50
	


As sending of the RRC connection reject message during cell update procedure is not possible, it is proposed to to add wait time to the Cell update confirm message. 
By using the wait time UTRAN is able to push the UE back to the CELL_PCH state and consider the cell update procedure successfully interrupted similarly as in RRC connection establishment when sending RRC Connection Reject message to the UE. UE will (re)initiate the Cell update procedure only after the given wait time has expired.  

By this enhancement, the UTRAN would be have better means to priorities different requests from different UEs, give high priority to high priority request, avoid unnecessary signalling to consume scare UTRAN resources and compensate potential load peaks without releasing RRC connections of the UEs in CELL/URA_PCH unnecessarily. 
Proposal 1:  Include IE: "wait time" to cell update confirm.

The additional load control mechanism in RRC connection setup procedure is the redirection and establishing the resource on different UTRAN layer. The cell update procedure already support the moving the UE to the other frequency similar manner as RRC connection setup. The only limitation is the potential unavailability of inter freq measurement reports in Cell Update. However, even if UE is not able to include Inter frequency measurement report to the cell update the blind setup to e.g. non congested overlay macro cell from small pico/micro cell is useful. 
The redirection is not supported in Cell update confirm but as the network can send the RRC connection release message with redirection info as the response to the Cell update message it seems that this functionality already exists. 
Additionally, the benefits of performing cell change order to other RATs instead of redirection are very limited when UE was originating the cell update from CELL_PCH or URA_PCH state. 

 Proposal 2: Consider redirection to be sufficient for moving the UE to other RATs  
As the applicability of the enhancement is independent form the actual transport channel to be used to transmit the Cell update confirm and solution would be beneficial even when not deploying enhanced CELL_FACH state.  It is proposed to consider that this enhancements is not tied to actual UE support of enhanced CELL_FACH state.
Proposal 3: The support of this feature is not tied to UE support of enhanced CELL_FACH state but general Rel7.
3
Conclusions
It is proposed to discuss the proposed enhancement for Rel7. If the proposal is agreed in principle, Nokia will prepare the Rel7 CR for next RAN2 meeting.
