Page 1



3GPP TSG RAN WG1 Meeting #76

R1-140687
Prague, Czech Republic, 10th – 14th February 2014
Agenda item:

6.4.1.1
Source:
 Huawei, HiSilicon
Title:
 Design for DTX/DRX enhancements
Document for:

Discussion and Decision
1. Introduction

The work item of Further EUL Enhancements was agreed in the RAN#62 meeting [1]. One of the WI objectives is to introduce enhancements for enabling high user bitrates in single and multi-carrier uplink mixed-traffic scenarios, which includes DTX/DRX enhancements (e.g. decouple DRX/DTX parameters between primary and secondary carriers, increase DTX cycles, increase DRX cycles, independent DTX parameterization). In this contribution, we provide some considerations on the design for DTX/DRX enhancements.
2. Motivation of DTX/DRX enhancements
As discussed in the SI phase, it was proposed to isolate high-bitrate transmissions from users that are vulnerable to the high interference created and vice versa by TDM and reduce the impact of uplink interference on DPCCH of inactive users. The operation of TDM with long CPC pattern and small DPCCH burst (especially in case of ILPC target at received DPCCH SNR instead of SINR) has been proved to be able to support efficient high-bitrate transmissions and avoid multi-user interference significantly [2]. This operation can be regarded as an enhancement of CPC (DTX/DRX), which can be supported by legacy CPC configuration with small modifications.
In DTX/DRX enhancements, the primary carrier shall be used as legacy to maintain radio links and the secondary carrier can be utilized dynamically for enabling high user bitrates by means of the secondary carrier dedicated to only one granted UE or a limited number of UE. The different roles for the primary and the secondary carrier require different designs of CPC pattern. 

For the primary carrier, small CPC cycle is appropriate to track the uplink presence and quality by power control. For the secondary carrier, large CPC pattern is appropriate to benefit high data transmission by reducing UL interference among multi-users. However, the current specifications do not allow different CPC configurations for the primary and the secondary carrier for the same UE. Thus it is needed to decouple the CPC parameters between primary and secondary carriers to support high-bitrate transmission on the secondary carrier.
3. Design for DTX/DRX enhancements
Decoupling of DTX relevant parameters between the primary carrier and the secondary carrier should be supported to enable the UE transmit with small DTX cycle on the primary carrier for stable radio link monitoring, while transmit with large DTX cycle on the secondary carrier for efficient high bitrate transmission.
Another consideration is that the benefits of UE battery saving in DTX operation may be impacted if the DTX parameters (e.g. DTX cycle) between primary and secondary carriers are decoupled, since DTX has high efficiency of reducing UE battery life when the DTX cycles of the two carriers are aligned. Thus it may be needed to consider the issue for potential optimization.
Based on the above points, a scheme for DTX/DRX enhancements with minor specification modifications is proposed:
· Decouple DRX/DTX parameters
Introduce another set of CPC parameters for the dedicated secondary carrier to enable RNC to configure the CPC operation on primary and secondary carriers independently. Set smaller DTX CPC cycles for the primary carrier and larger DTX CPC cycles for the secondary carrier. For potential optimization, DTX cycles of the secondary carrier can be set exactly an integer multiple of DTX cycles of the primary carrier to save UE battery life for DTX operation (see an example in Figure 1, where N=3). We list the relevant CPC parameters and provide the preferred settings for secondary carrier in Table 1.
Proposal 1: The DTX parameters of the secondary carrier are independent of the DTX parameters of the primary carrier in support of DTX/DRX enhancements.

Proposal 2: The DTX cycles of the secondary carrier should be set as an integer multiple of DTX cycles of the primary carrier in support of DTX/DRX enhancements.
Table 1: CPC Parameters for Secondary Carrier
	For discontinuous UL DPCCH transmission

	Name
	Definition
	The preferred setting with regard to the primary carrier

	CQI_DTX_TIMER
	Specifies the number of subframes during which the CQI reports have higher priority than the DTX pattern. This is the initial value of CQI nominal reporting timer.
	N/A

	UE_DTX_cycle_1
	Uplink DPCCH burst pattern length in subframes.
	Independent

	UE_DTX_cycle_2
	Uplink DPCCH burst pattern length in subframes.
	Independent

	Inactivity_Threshold_for_UE_DTX_cycle_2
	Defines a number of consecutive E-DCH TTIs without an E-DCH transmission, after which the UE shall immediately move from UE_DTX_cycle_1 to using UE_DTX_cycle_2.
	Independent

	UE_DPCCH_burst_1
	Determines the Uplink DPCCH burst length in subframes, when UE_DTX_cycle_1 is applied.
	Independent

	UE_DPCCH_burst_2
	Determines the Uplink DPCCH burst length in subframes, when UE_DTX_cycle_2 is applied.
	Independent

	UE_DTX_long_preamble_length
	Determines in slots the length of the preamble associated with the UE_DTX_cycle_2.
	Independent

	For both discontinuous UL DPCCH transmission and discontinuous downlink reception

	Name
	Definition
	The preferred setting with regard to the primary carrier

	UE_DTX_DRX Offset
	Uplink DPCCH burst pattern and HS-SCCH reception pattern offset in subframes.
	Common

	Enabling_Delay
	defined in [25.331], ensures that the uplink DPCCH, the downlink F-DPCH and, if configured, the downlink F-TPICH are transmitted continuously for Enabling_Delay radio frames after DTX_DRX_STATUS is set to TRUE or ensures that, with DTX_DRX_STATUS set to TRUE, the uplink DPCCH on the secondary uplink frequency is transmitted continuously for Enabling_Delay radio frames after application of secondary uplink frequency activation.
	Common

	For discontinuous downlink reception

	Name
	Definition
	The preferred setting with regard to the primary carrier

	UE_DRX cycle
	HS-SCCH reception pattern length in subframes.
	Common

	Inactivity_Threshold_for_UE_DRX_cycle
	Defines the number of subframes after an HS-SCCH reception or after the first slot of an HS-PDSCH reception (as defined in 6C.3) during which the UE is required to monitor the HS-SCCHs in the UE’s HS-SCCH set continuously with the exceptions of N_acknack_transmit>1 or InterTTI>1.
	Common

	UE_DRX_Grant_Monitoring
	A Boolean which determines whether the UE is required to monitor the E-AGCH and E-ROCH transmissions from the serving E-DCH cell and the E-RGCH from cells in the serving E-DCH radio link set when the conditions in subclause 6C.3 are met.
	Common
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Figure 1: CPC configurations for primary and secondary carriers
4. Conclusion
In this contribution, we provide some considerations on the design for DTX/DRX enhancements and propose to extend the CPC operation to support the enhancements by decoupling DTX/DTX parameters between the primary and the secondary carrier. It is proposed:
Proposal 1: The DTX parameters of the secondary carrier are independent of the DTX parameters of the primary carrier in support of DTX/DRX enhancements.

Proposal 2: The DTX cycles of the secondary carrier should be set as an integer multiple of DTX cycles of the primary carrier in support of DTX/DRX enhancements.
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