Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 #76
R2-116153
San Francisco, USA, 14th – 18th November 2011
Agenda Item:
8
Source: 
Ericsson, ST-Ericsson 

Title:  
Seamless transition from CELL_FACH state to CELL_DCH state
Document for:
Discussion, Decision
1 Introduction
A UE transmitting data in E-DCH while in CELL_FACH may be moved to CELL_DCH state using a RRC Radio Bearer Reconfiguration message. When the message is received by the UE, the UE eventually moves to the new E-DCH resource and continues its transmissions.

It is, though, unclear the actions of the UE until the UE applies the new configuration. It is especially undesirable that the UE releases the common E-DCH resources during this time. This contribution looks at this issue and proposes a way forward.
2 Discussion
2.1 Transition from CELL_FACH to CELL_DCH state

The network may decide to upswitch the UE to CELL_DCH state for different reasons. One reason could be a considerable amount of data in the UE buffer or a considerable amount of data in the NW side. DL and UL data may come at any time. Hence, it is not really possible to predict when the NW may reconfigure the UE. Another possible reason to upswitch the UE to CELL_DCH state may be poor radio conditions in CELL_FACH state. Radio conditions may be known by the network by the reported CQIs. In this situation, the NW may decide to upswitch the UE to CELL_DCH state in order to have a better control of the interference level of the UE and gain through soft-combining. 

Once the NW has decided to reconfigure the UE to CELL_DCH state, the NW will set up a dedicate resource and after setting it up, the NW will send a reconfiguration message to the UE. When the UE receives the reconfiguration message, the UE processes the different IEs and acts on them. One of the IEs present in a reconfiguration message is the “Activation Time”. According to the specifications, a reconfiguration in CELL_FACH state should include the IE “Activation Time” set to “Now”. In addition, subclause 8.6.3.1 specifies:

[…]

If the UE receives a message in which presence is needed for the IE "Activation time", and the value is the default value "Now", the UE shall:

1>
choose an activation time T as soon as possible after the reception of the message, respecting the performance requirements in subclause 13.5;

1>
at the activation time T:

2>
perform the actions for the information elements in the received message as specified elsewhere
[…]
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Procedural text specifies that the UE should choose an activation time T where T is defined as ‘as soon as possible’. [1] introduced the boundaries to limit the value “as soon as possible”. The maximum RRC procedure performance value for the type of reconfiguration this document is discussing is as follows: 

	Radio bearer reconfiguration

From Idle Mode and state CELL_FACH to state CELL_DCH
	RADIO BEARER RECONFIGURATION
	RADIO BEARER RECONFIGURATION COMPLETE / FAILURE
	10
	11
	This requirement applies when the UE has a common E-DCH resource and is not required to perform any synchronization. 


The value 10 (N1) is the upper limit on the time required to execute modifications in UE after the reception of RRC message. The value 10 represents a value of 100 ms. The value 11 (N2) is represent when the UE shall send the RRC reconfiguration complete message to the network in the dedicated resource. This value is translated into 110 ms i.e 10 ms after the UE executes the modifications in the physical layer.
Considering that there may be terminals which perform the reconfiguration faster than the maximum RRC procedure performance value, the only possible way for the UE to comply with this requirement is if the UE does not release the common E-DCH resource after having received an RRC reconfiguration message.

It is to be noted that once the UE receives a reconfiguration message to upswitch to CELL_DCH state, the UE shall reconfigure and move to CELL_DCH state regardless of whether the UE/NW has any more data to transmit or not.
Until the activation time T, it may happen that the UE triggers the release of the common E-DCH resources. This may be due to the fact that the implicit release mechanism is enabled and the UE sends the Scheduling Information with TEBS set to zero. The SI is sent because either the UE empties the buffer or Tb expires. 
It could be claimed that the timer Tb is reset every time DL data is received or that the timer is re-started every time the UE empties its buffer. While there are DL transmissions, there may also be some UL activity, at least to transmit RLC acknowledgments. However, it cannot be taken from granted that the network may continuously send data to a concrete UE. The scheduler decides when to send data to the UE. Hence, it is possible that the NW does not transmit data for a period of time longer than Tb. It cannot be precluded either a network which decides to not schedule DL data until the reconfiguration has been successfully completed. In these situations, the Tb timer may not give enough protection to avoid the UE starting the release of the common E-DCH resources. 

Two potential issues are foreseen if the common E-DCH resource is released after the reconfiguration message is received by the UE: 

a) the UE would need to re-gain synchronization through the synchronization procedure A. Depending on the radio conditions, the synchronization may take several hundreds of milliseconds,
b) the synchronization A may fail if the network transmits the same TPC commands in both common and dedicated E-DCH resources.
Neither a) nor b) are desirable. As mentioned above, a UE may be moved to CELL_DCH state because of a considerable amount of data is to be transmitted, or because of poor radio conditions. Hence, a disruption of the data transmission may have an impact in the end user performance. This disruption may be even longer in case of poor radio conditions. Still, the impact will be worst if the synchronization procedure fails.

2.2 Release of common E-DCH resource avoidance
Current specifications mandate the UE to always send the SI with TEBS equal to zero when the UE empties its buffer. In a number of specified cases, the SI transmission triggers a procedure to release of the common E-DCH resources. These cases are: a) CCCH transmissions, b) DTCH/DCCH transmissions when “E-DCH transmission continuation back off” is not set to “infinity”. 

CCCH transmissions are likely to be transmitted relatively quickly, in few TTIs. Depending on the message and the configuration, CCCH messages may not need more than one TTI to be transmitted. In these cases, the SI will be included in the same and only MAC-i PDU. This implies that the most common situation is that if the UE receives a reconfiguration message, the UE has already released the common E-DCH resource. 

The problem presented above can occur in CELL_FACH for DTCH/DCCH transmissions when “E-DCH transmission continuation back off” is not set to “infinity”. In order to avoid the situation explained above, several approaches can be followed:
a) The UE should not release the common E-DCH resource after receiving the RRC message.
With this solution, it needs to be addressed the UE behavior when the Scheduling Information has been sent before the RRC message is received. According to the specifications, at that point, the UE has indicated to RLC for each logical channel that no PDUs shall be transferred to MAC. Downlink data does not stop either the common E-DCH resource to be released. 
In general, at this stage, both the UE and the network may be preparing to release the common E-DCH resources.
b) The UE should not initiate the implicit release procedure.
This solution addressed the case in which “E-DCH transmission continuation back off” is not set to “zero”. In case, “E-DCH transmission continuation back off” is set to some value larger than zero, the implicit release procedure will start setting Tb equal to “E-DCH transmission continuation back off” and starting the timer as specified in subclause 11.2.2A in TS 3GPP 25.321.

c) The UE should not initiate the implicit release procedure, or if it has already started when the RRC message arrive, the UE should stop the Tb timer.

This approach solves the problems presented in b)

d) The UE should not send the SI with TEBS equal to zero after the RRC message has been received.

This solution covers all the cases DTCH/DCCH and CCCH. 
We think that the most practical solutions are the ones listed in b), c), or d). All solutions are feasible. On the other hand, considering that CCCH transmissions are likely to not benefit, we think we should focus on DTCH/DCCH transmissions and minimize the impact cause in other part of the standard and/or implementation. Only if implicit release is configured, there is a risk of the UE releasing the resources even after a reconfiguration will shortly take place. Therefore, solution c) seems to be sufficient to solve the issue presented in this discussion document.

Based on the discussion above, we propose that:

Proposal 1 Upon receiving RRC Reconfiguration message the RRC shall instruct lower layers to not initiate the implicit release procedure and, if it was started and Tb is running, the UE shall stop Tb timer.
3 Conclusion

Based on the discussion in section 2, we kind ask RAN2 to discuss and agree on the following proposals:
Proposal 1
Upon receiving RRC Reconfiguration message the RRC shall instruct lower layers to not initiate the implicit release procedure and, if it was started and Tb is running, the UE shall stop Tb timer.
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