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1 Introduction

It was agreed for UE battery life improvement and signalling reduction sub-features that:
· The second HS-DSCH DRX cycle has the maximum value of 5120 ms.

· The UE autonomously switches DRX cycle using an inactivity timer (separate) to enter the second DRX.

· Further Enhanced UE DRX info is at least broadcasted in system information, in the same SIBs as the current DRX parameters.

· If the UE support DRX feature in Rel-8 and DRX feature in Rel-11, the network will decide which one to configure (if any). There will be no impact on Rel-8 DRX feature when we define Rel-11 DRX feature. The network could broadcast parameters of both features. In that case: legacy UEs that support Rel-8 DRX feature shall use the Rel-8 DRX feature. UEs that support the Rel-11 DRX feature shall use Rel-11 DRX.

· The network should be allowed to configure the same parameters values for Rel-8 DRX and the first DRX cycle of Rel-11 DRX.

· The functionality of the first DRX in REl-11 DRX will be exactly the same as Rel-8 DRX, only some parameter values (FFS) will be allowed to be added.

In this contribution, we list possible stage3 open issues and give some proposals.
2 Discussion

2.1 Possible DRX Cycle Combination
Based on above agreements, the following three DRX cycles may exist, however, it is unclear how to combine them, and possible DRX combinations are described in the table below：
1 
R8 DRX Cycle
2 
R11 First DRX cycle

3 
R11 Second DRX cycle
	DRX Configuration
	R11 UE behavior
	R8 UE behavior

	1
	UE enters DRX cycle upon T321 expiry.
	UE enters DRX cycle upon T321 expiry

	2
	UE enters the first DRX cycle upon the first new inactivity timer expiry.
	DRX is not applied.

	1+ 2
	Only 2 is applied, and UE enters the first DRX cycle upon the first new inactivity timer expiry.
	Only 1 is applied, and UE enters DRX cycle upon T321 expiry

	1 + 3
	Not allowed: if 3 is configured, 2 will always be configured.
	Not allowed: if 3 is configured, 2 will always be configured

	2 + 3
	2+3 is applied, and UE enters the first DRX cycle upon the first new inactivity expiry, and UE enters the second DRX cycle upon the second new inactivity timer expiry.
	DRX is not applied.

	1 + 2 + 3
	2+3 is applied, and UE enters the first DRX cycle upon the first new inactivity expiry, and UE enters the second DRX cycle upon the second new inactivity timer expiry.
	Only 1 is applied, and UE enters DRX cycle upon T321 expiry


Proposal 1: RAN 2 is kindly asked to confirm the understanding above.
2.2 R11 DRX Cycle Length Range
It was agreed that the function of the first DRX in Rel-11 DRX will be exactly the same as Rel-8 DRX, and because it is possible that only R11 first DRX is configured, in order to save UE power it is proposed that some higher values than those used in R8 DRX are introduced,. We think it is enough that the maximum of the first DRX cycle is 1280ms.
Proposal2: The values of R11 first DRX cycle are 40ms/80ms/160ms/320ms/640ms/1280ms.

The aim of the sub-feature is obtain similar power consumption as CELL_PCH/URA_PCH, and it was agreed that the second HS-DSCH DRX cycle has the maximum value of 5120ms. Given that the values of CELL_PCH/URA_PCH DRX cycle are 80ms/160ms/320ms/640ms/1280ms/2560ms/5120ms, it is proposed that R11 second DRX cycle range is the same as CELL_PCH DRX cycle, i.e. 80ms/160ms/320ms/640ms/1280ms/2560ms/5120ms should be supported.
Proposal3: The values of R11 second DRX cycle are 80ms/160ms/320ms/640ms/1280ms/2560ms/5120ms.

2.3 R11 DRX burst length Range
At least 4 sub-frames scheduling freedom should be reserved if RX burst length in R11 DRX is based on radio frame, and the following formula, that currently defines RX burst occasions, could be re-used:

(SFN ​H-RNTI + 65536) mod R11_DRX_cycle <R11_Rx_burst

If RX burst length in R11 DRX is based on sub-frame, it may lead to some other issues as described below:

· In order to guarantee that all CELL_FACH users’ data could be scheduled in time, RNC needs to allocate the pre-calculated H-RNTIs to make sure the RX burst of most UEs are not overlapped. Thus the formula listed before need to be updated in subframe, for example, (SubframeNum ​H-RNTI + 65536) mod R11_DRX_cycle < R11_Rx_burst, SubframeNum = Integer[0,4095*5-1].

· If RX burst occasions of R11 CELL_FACH UEs are not overlapped, when System Information is changed, to guarantee that SYSTEM INFORMATION CHANGE INDICATION message can be received by all UEs in DRX, the message needs to be repeated over all RX burst periods. In the extreme case, SYSTEM INFORMATION CHANGE INDICATION is repeated during the whole DRX cycle, which will waste HS-DSCH resources. Moreover UE shall firstly monitor the first indexed HS-SCCH of the configured HS-SCCH set with the BCCH specific H-RNTI, if BCCH specific H-RNTI is detected, then other three HS-SCCHs are not detected, hence, dedicated CELL_FACH UE data could not be scheduled during the period that SYSTEM INFORMATION CHANGE INDICATION is scheduled, and dedicated UE HS-DSCH data transmission is delayed for long DRX cycle.
Hence, it is proposed that R11 RX burst length is multiple of radio frame.
Based on proposal 2, the maximum value of the first DRX cycle is 1280ms, and hence it is proposed that the value of RX burst in first DRX cycle is 10ms/20ms/40ms/80ms/160ms/320ms/640ms; and based on proposal 3, the maximum value of the second DRX cycle is 5120ms, hence it is proposed that the value of RX burst in second DRX cycle is 10ms/20ms/40ms/80ms/160ms/320ms/640ms/1280ms.

Proposal4: It is proposed that R11 RX burst length is a multiple of a radio frame.
Proposal5: It is proposed that values of the first RX burst length are 10ms/20ms/40ms/80ms/160ms/320ms/640ms, and the values of the second RX burst length are 10ms/20ms/40ms/80ms/160ms/320ms/640ms/1280ms.
2.4 Inactivity timer
Two inactivity timers should be defined, and they are named as T1 and T2 in order to facilitate the description below: T1 is used to determine the time UE enters the first DRX cycle (i.e. UE enters first DRX cycle upon T1 expiry) and T2 is used to determine the time UE enters second DRX cycle (i.e. UE enters second DRX cycle upon T2 expiry).
Currently the value of T321 triggering to enter R8 CELL_FACH DRX cycle is 100ms/200ms/400ms/800ms, and it is proposed that a shorter timer is introduced for the first DRX in R11 in order to allow the UE to enter the first DRX cycle earlier. Correspondingly, in order to not delay HS-DSCH data transmission, it is proposed that the longer timer T2 is allowed for the second DRX.
Proposal6: It is proposed that the values of T1 are 40ms/80ms/100ms/200ms/400ms/800ms, and the values of T2 are 100ms/200ms/400ms/800ms/1200ms/1600ms.
For R8 UEs supporting common E-DCH, DRX shall be interrupted by UL data transmission, while for R8 UEs not supporting common E-DCH, DRX could not be interrupted by UL data transmission. However, if UL data transmission could not interrupt DRX, corresponding DL RLC ACK may be delayed for long DRX cycle, user experience may be degraded. In order to allow UL data transmission to interrupt DRX, UE supporting R11 CELL_FACH DRX enhancement also shall support common E-DCH.
R8 DRX could be interrupted by HS-DSCH data transmission if "DRX Interruption by HS-DSCH data" in SIB5 is TRUE. In order to keep the network configuration freedom, it is proposed that it is configurable whether DL data could interrupt R11 DRX or not.
Proposal7: R11 UE supporting long DRX also shall support common E-DCH, and it is configurable whether DL data could interrupt R11 DRX or not.
3 Conclusion

In this contribution, we analyse the possible open issues of Second DRX and it is proposed that:
Proposal1: RAN 2 is kindly asked to confirm the understanding above.
Proposal2: The values of R11 first DRX cycle are 40ms/80ms/160ms/320ms/640ms/1280ms. Proposal3: The values of R11 second DRX cycle are 80ms/160ms/320ms/640ms/1280ms/2560ms/5120ms.

Proposal4: it is proposed that R11 RX burst length is a multiple of a radio frame.
Proposal5: it is proposed that values of the first RX burst length are 10ms/20ms/40ms/80ms/160ms/320ms/640ms, and the values of the second RX burst length are 10ms/20ms/40ms/80ms/160ms/320ms/640ms/1280ms.
Proposal6: It is proposed that the values of T1 are 40ms/80ms/100ms/200ms/400ms/800ms, and the values of T2 are 100ms/200ms/400ms/800ms/1200ms/1600ms.
Proposal7: R11 UE supporting long DRX also shall support common E-DCH, and it is configurable whether DL data could interrupt R11 DRX or not.
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