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Discussion and Decision
1 Introduction
In Release 8, the DRX operation in CELL_FACH is as follows:

1) UE should continuously monitor the HS-DSCH if:

a) the UE is assigned a common E-DCH resource i.e. an E-DCH resource index information is received on AICH.

b) DL data is received and the IE "DRX Interruption by HS-DSCH data" is set to TRUE.

2) RACH transmissions do not stop the DRX operation.

With the introduction of a 2nd DRX cycle, UEs will not monitor the HS-DSCH for longer periods of time. This may create performance issues in the network which needs to be considered and evaluated.

2 Discussion
2.1 Release 8 DRX cycle operation

In Release 8, the DRX operation in CELL_FACH state is enabled when the following conditions are met:

· the UE supports HS-DSCH DRX operation in CELL_FACH state;
· the UE is in CELL_FACH state;
· the UE has a dedicated H-RNTI configured;
· the IE "HS-DSCH DRX in CELL_FACH Information" has been received from System Information Block Type 5 or System Information Block Type 5bis;
· either of the following conditions is met:
· the value of the IE "DRX Interruption by HS-DSCH data" received from System Information Block Type 5 or System Information Block Type 5bis has been set to TRUE; or
· the UE supports common E-DCH transmission and the IE "Common E-DCH system info" is included in System Information Block type 5 or System Information Block Type 5bis.
These conditions exclude the UL activity on RACH from interrupting the DRX cycle. Hence, the UE will continue the DRX cycle pattern.
In Release 8, the DRX cycle values for CELL_FACH state are 40 ms, 80 ms, 160 ms and 320 ms. These values are generally shorter than the poll timer for AM RLC PDUs or the T302 timer (timer used for the cell update), for instance. This means that the network may have the possibility to transmit the DL response to a cell update or to a UL AM RLC PDU prior the safety timers expire. Hence, when the value of these timers is close to or larger than the DRX cycle values, the retransmissions of RACH messages may be a frequent event.

2.2 Release 11 2nd DRX operation

In Release 11, the 2nd DRX cycle values which are agreed are 640, 1280, 2560, and 5120 ms.
RLC poll timer and T302, for instance, will usually be shorter than the 2nd DRX cycle values. In such case, these timers will expire before the UE comes out of the 2nd DX cycle. Hence, the UE will send several retransmissions to the network. This will create a considerable load in the network, and a number of outdated messages may pile up in the Node-B for transmission. 
The following example illustrates the problem of not interrupting the UE DRX cycle after a RACH transmission. It is assumed that poll timer is shorter than the configured 2nd DRX cycle.
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Fig. 1. Signalling sequence for initiating a speech call from CELL_FACH without 
the interruption of the UE DRX cycle after sending a RACH message.

Figure 1 shows that if the UE continues with the DRX cycle after transmitting the initial message, there will be a considerable delay in the call setup procedure. The same delay will apply to other UE-triggered procedures.

It is clear from this example, that the 2nd DRX cycle will introduce a considerable end-user performance impact, especially for CS initiated calls. Improving battery life should not come with the cost of high end-user performance impact.

In order to avoid the situation outlined above, the UE should break the 2nd DRX cycle upon any UL activity.

Proposal 1 Indication of a Fallback to PRACH R99 stops the DRX cycle i.e. the UE continuously monitors the HS-DSCH channel.
In Release 8, the timer T321 is started when the UE releases the common E-DCH resources. Similarly, it seems reasonable to follow the same approach. When the UE finishes the RACH transmission (10 ms or 20 ms), the UE starts the DRX timer. This would also assist to have a unique behaviour of how to handle and start the timer across all UEs in different releases.

Proposal 2 The DRX timer should be started when the RACH transmission is completed
2.3 Network impact
The MAC header for DCCH messages transmitted over RACH includes a UE ID, C-RNTI. This message is transmitted transparently from the Node-B to the RNC without any further processing. Hence, it is the RNC the entity which knows the UE which accessed to the network. 

The Node-B needs to know if the UE which did the transmission came out of the DRX cycle and the situation of the “Inactivity Timer”. The RNC will respond to the UE with a RLC acknowledgement or some other DL message. This message carries the UE identity. Then, the challenge is how to ensure the Node-B is in sync with the UE “inactivity timer”. 

This could be achieved using different mechanisms which RAN3 needs to assess and decide upon. One simple mechanism is including a time stamp in the frame protocol when the RNC responds to the UE. This time stamp should assist the Node-B to assess the inactivity timer situation.
Proposal 3 Send a LS to RAN3 requesting to find a solution to the problem presented above. 
3 Conclusion
Based on the discussion in previous sections, it is kindly requested to RAN2 to discuss and agree on:

Proposal 1
Indication of a Fallback to PRACH R99 stops the DRX cycle i.e. the UE continuously monitors the HS-DSCH channel.
Proposal 2
The DRX timer should be started when the RACH transmission is completed
Proposal 3
Send a LS to RAN3 requesting to find a solution to the problem presented above.
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