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1 Introduction
In RAN2#79 meeting, it has been proposed in [1] that HS-DSCH transmission may be delayed if the CELL_FACH UE does not jump out of second DRX to enter into continuous reception state after receiving fallback to R99 PRACH indicator. This contribution tries to further analyze the scenario and some solutions are suggested. 
2 Discussion
2.1 Scenario Analysis
In last meeting, it has been discussed whether the UE should enter continuous HS-DSCH reception after fallback to R99 indication is received, but there is still no conclusion. In the section, detailed issue is analyzed based on the two scenarios that fallback to R99 indication is received during RACH access triggered by UL DCCH or CCCH transmission. 
2.1.1 Scenario1: MEASUREMENT REPORT (4A event trigger)
If the UE in second DRX has 4A event triggered, it would generate a MEASURMENT REPORT on DCCH in the UL to transmit. In case of common E-DCH resource limitation, the UE would be fallbacked to R99 for access. After RNC receive the UL DCCH packet, the RLC would feedback in the downlink HS-DSCH. However, if the UE does not jump out from the long DRX, the NodeB would delay the scheduling of RLC feedback. This would lead to UL transmitting RLC entity keeping sending poll bit with unnecessary DCCH packet. In the worst case, the RLC reset or SRB re-establishment would be triggered. Thus the DCCH and following DTCH transmission would be delayed for quite long time. The following figure 1 illustrates the above scenario. The MAX_DAT*Poll_timer is configured for 3000ms, and Timer_RST is configured for 500ms, and the MAX_RST for SRB2 is 1; the second DRX cycle is 5120ms, and the second DRX burst is 20ms. MEASUREMENT REPORT on RACH is transmitted at SFN=0, and corresponding DL RLC ACK is transmitted to NodeB at SFN=4, hence UE is still in DRX state when MAX_DAT*Poll_timer or Timer_RST expires.
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Figure1: RLC reset and SRB2 re-establishment might be triggered when UE in second DRX triggering 4A
Observation 1: RLC reset or SRB2 re-establishment procedure may be triggered in the case of UL DCCH transmission (4A) if UE doesn’t jump out from 2nd DRX after receiving fallback to R99 PRACH indicator.
2.1.2 Scenario2: Periodical cell update
For a UE with dedicated H-RNTI, if periodical cell update is initiated, T302 is started when the MAC layer indicates to RRC the successful or failed RACH access of the CELL UPDATE message, and counter V302 is increased by one. If CELL UPDATE CONFIRM is received before T302 expires, the UE stops T302, else CELL UPDATE is re-initiated. UE will enter idle mode when V302 is greater than N302. For the UE in 2nd DRX, it may lead to re-transmission of CELL UPDATE if DRX cycle is greater than T302, and UE may enter IDLE state if DRX cycle is greater than T302*N302. Hence, Second DRX may lead to frequent retransmission of CELL UPDATE since CELL UPDATE CONFIRM is not scheduled due to second DRX operation, the worst case may cause the UE entering idle mode when V302 is greater than N302.
Observation 2: After receiving the fallback to R99 PRACH indicator, UE may enter idle mode if not jumping out from 2nd DRX, in the case of periodical cell update scenario.
2.2 Solutions

2.2.1 Solution 1: Ignore fallback to R99 order
The R8 UEs would enter continuous HS-DSCH reception state when E-DCH resource is allocated, hence, in order to solve above issue, the straightforward solution is that the UE supporting 2nd DRX ignore the fallback to R99 order and continue performing common E-DCH access. In such case, the UE will continuously receive DL HS-DSCH after each UL DCCH/CCCH transmission.Solution1: The UE should ignore the received fallback to R99 PRACH indication when in 2nd DRX operation, and the UE continues to perform the common E-DCH access.
There might be some potential drawbacks for solution 1, since if the penetration rate of the UEs supporting second DRX and Fallback to R99 PRACH is higher, most of UEs do not perform fallback to R99 operation, then the common E-DCH resource congestion could not be alleviated. 
2.2.2 Solution2: Perform fallback to R99 order
Another solution is to allow UE performing fallback to R99 and jumping out from 2nd DRX upon reception of Fallback to R99 Indication. If the solution is applied, then the problem should be considered how the NodeB gets to know that some certain UE in 2nd DRX was just fallbacked and has moved to continuous reception state.
As to the above scenarios, 4A event report and periodical cell update, when the UL message arrives at RNC, RNC should know what exactly this UE is (based on UE-id), and further figure out the capability of this UE (based on the contexts), e.g., whether it is common E-DCH capable or not. If this UE is common E-DCH capable but the message is from R99 PRACH, RNC gets to know that this UE was fallbacked by NodeB, in that sense, RNC could indicate this info to NodeB via Iub, for example, to insert one indicator in the L2 ACK PDU of Iub FP data frame (type 2).
Solution2: The UE should jump out from 2nd DRX state if fallback to R99 PRACH indication is received when in 2nd DRX operation. RNC should be able to indicate to NodeB about this info (from DRX to continuous reception) via Iub, e.g., to insert one indicator in the L2 ACK PDU of Iub FP data frame.
One further question is, what is the exact point of time when UE jumps out from 2nd DRX and enters into continuous reception status. The first possible time point is upon the reception of fallback indication, but since the R99 PRACH access might be failed or undergo several rounds of power ramping, which introduces additional power consumption due to earlier entering the continuous reception status, thus the more suitable point would be when ACK for R99 PRACH is detected on AICH.
Solution 2bis: The time point of UE jumping out from 2nd DRX state is when ACK for R99 PRACH is detected on AICH.
The solution 2 could solve the HS-DSCH transmission delay issue, and there is less impact on specification, and the impacts are as follows:

· 25.331
Supporting fallback to R99 PRACH CELL_FACH UE shall enter continuous HS-DSCH reception state when PRACH resource is allocated. 
· 25.435

To add an indication in HS-DSCH DATA FRAME TYPE2, that is used to indicate to NodeB that the UE has been in continuous HS-DSCH reception status.
Based on the analysis above, it is proposed RAN2 to discuss and decide which solution should be adopted, here as we could see that solution 2 is a more acceptable approach.
Proposal: It is proposed RAN to discuss and decide which solution should be adopted, solution 2 is preferred based on the analysis in this contribution.
In addition, if we go for solution 2, one further question is when DRX timer should be re-started, it was proposed in [1] that UE re-starts the DRX timer in case that the UE finished the RACH transmission, but NodeB could not determine when the UE has finished the RACH transmission, which may lead to the mismatch of DRX status between NodeB and UE. Hence, it is proposed that UE re-starts DRX timer when the UE has detected its dedicated H-RNTI in HS-SCCH instead of finishing the RACH transmission.

3 Conclusion

The contribution tries to further analyze the issue of UE in 2nd DRX upon reception of Fallback to R99 Indication, and it is proposed that:
Proposal: It is proposed RAN to discuss and decide which solution should be adopted, solution 2 is preferred based on the analysis in this contribution.
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