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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). The conclusions made in the last meeting are [2]:
· Allow for configuring different DTX cycle lengths for the two carriers.
· Allow for configuring different inactivity threshold for DTX cycle 2 for the two carriers.

· Consider further extending the possible DTX cycle 2 durations for the secondary carrier, possibly also including ‘infinity’.
· The possibility to waive Synch procedure AA after a long gap associated with infinitely long DTX cycle should be addressed (Synch procedure AA is used with DC-HSUPA when the secondary carrier is activated with an order)

· The possibility to transmit DPCCH only together with E-DPCCH/E-DPDCH on the secondary carrier could be considered further as an alternative to infinitely long DTX cycle 2.

In this contribution, we provide our considerations on further extending the possible DTX cycle 2 durations for the secondary carrier, and propose to remove sync procedure in case the secondary carrier is activated with HS-SCCH orders and infinity DTX cycle is not supported.
2. Discussion
In case of DC-HSUPA, the primary carrier shall be used as legacy to maintain radio links and the secondary carrier could 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, so that the high-bitrate transmissions can be isolated from users that are vulnerable to the high interference created and vice versa by TDM and the impact of uplink interference on DPCCH of inactive users can be reduced. Decoupling of DTX parameters between the primary carrier and secondary carrier is able to support high efficiency TDM on the secondary carrier by setting small DTX cycle on the primary carrier and large DTX cycle on the secondary carrier.
The path search (e.g. path information) and power control (e.g. initial Tx power) on the secondary carrier may refer to the primary carrier, since the both carriers are adjacent and of the same NodeB. Considering there would be no need to always support completely independent path search and power control on the secondary carrier, there might be some room for DTX cycle extension for the secondary carrier to further reduce the impact of uplink interference on DPCCH of inactive users. 
With the introduction of separate DTX cycle on the secondary carrier, it is possible to support high rate TDM scheduling. In case the scheduling gap is short, it is efficient to use the DPCCH bursts for fast power control. Meanwhile, the DPCCH bursts could be eliminated by de-activating the secondary uplink carrier for completely removing uplink interference on DPCCH of inactive users, if the expected scheduling gap is long [4].
One alternative to completely remove the DPCCH of inactive users is to support infinity DTX cycle. There would be very limited gains of supporting infinity DTX cycle considering the current DTX cycle is up to 160TTI and there would be some potential further extension of DTX cycles. In addition, there would be several negative aspects associated to this option. Firstly new power control problems would occur due to no DPCCH burst, e.g. in case of new UL data transmission, the UE would experience poor DPCCH power control due to no previous DPCCH burst available. Secondly, there is lack of flexibility of switching from one DTX cycle to the other DTX cycle as legacy DTX mechanism. 
There are some concerns on the scheduling latency on the legacy HS-SCCH order activation, as synchronization procedure shall be performed after re-activating the secondary carrier. This could be addressed by removing the sync procedure because similarly the secondary carrier can refer to the primary carrier for synchronization. In addition, synchronization procedure shall be automatically removed if F-DPCH for the secondary carrier is transmitted on the primary carrier in order to keep proper power control on F-DPCH to keep its quality as proposed in [5].
The de-activation/re-activation by HS-SCCH order seems equivalent to enabling infinity DTX cycle in terms of scheduling latency. The secondary uplink carrier will be activated directly 18 slots after the end of the HS-SCCH subframe, which has nearly similar delay as the method supporting infinity DTX cycle (e.g. using E-AGCH), assuming synchronization procedure used with DC-HSUPA is waived. Based on above considerations, there would be no need to consider infinity DTX cycle.
Proposal 1: Sync procedure is removed for DC-HSUPA when the secondary carrier is activated.
Proposal 2: Infinity DTX cycle is not supported for DTX/DRX enhancement.

3. Conclusion
In this contribution, we discuss the DTX cycle extension for the secondary carrier. It is analyzed that there are several negative aspects with support of infinity DTX cycles including: 1) New power control issue would occur due to no DPCCH burst; 2) Lack of flexibility of switching from one DTX cycle to the other DTX cycle. In addition, the legacy activation/de-activation solution would provide low delay scheduling if sync procedure is waived, while be able to co-exist with DTX mechanism well. It is therefore proposed:
Proposal 1: Sync procedure is removed with DC-HSUPA when the secondary carrier is activated.
Proposal 2: Infinity DTX cycle is not supported for DTX/DRX enhancement.
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