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1. Introduction

In RAN1#85, a paper titled “HS-SCCH DRX lite design with enhanced servicing” [3] was presented on the key ideas behind HS-SCCH DRx design. As described in [2], HS-SCCH DRx lite feature uses paging behavior in Cell_Fach mode along with DRx for power savings. The paging behavior in Cell Fach DRx is enabled using HS-SCCH orders. In [2], it was also shown that the power savings gains with such a proposal could be as high as ~29% over and above the existing enhanced Cell_Fach DRx feature in 3gpp.
In RAN1#85, the following considerations for DRX Improvements were listed:
· Enable the network to schedule the UE in more than one subframe (Rx Burst of e.g.  0.4, 0.8 frames)

· Investigate the possibility of using HS-SCCH control  information rather than HS-SCCH orders

· For example Mechanism and reliability

In this contribution, we discuss the above suggestions. We also tabulate the set of CRs that are being submitted in RAN1#86 in Section 3.
2. HS-SCCH DRX design Suggestions
2.1 Longer Rx Bursts
The key aim of the HS-SCCH DRx lite solution is to enable a UE maintain its connected state in Cell Fach while consuming least amount of battery power to run limited throughput data applications. We evaluated the HS-SCCH burst lengths recommended during the previous RAN meeting. Based on internal discussions and projections, we have come to the conclusion that only 1 sub-frame HS-SCCH burst meets our UE battery performance criterion. We come closest to idle mode power consumption only with the 1 sub-frame solution. 
For the sake of completion we provide the estimated power gains below: 
	HS-DSCH DRX cycle Fach
	Current Savings[%] relative to HS-FACH 

	
	1 Sub-frame
	2 Sub-frames
	4 Sub-frames

	40 ms
	29 %
	22 %
	7 %

	80 ms
	28 %
	21 %
	7 %

	160 ms
	26 %
	20 %
	7 %

	320 ms
	23 %
	17 %
	6 %


For the feature 4 sub-frames solution doesn’t provide significant gains in terms of the UE battery. With the 2 sub-frame solution there is at-least an 8% loss with respect to power gains provided by the 1 sub-frame solution. Our internal modelling leads us to believe that this not an exciting proposal for a UE vendor to implement in terms of UE battery performance especially if we compare for the same periodicity with the corresponding Idle mode version. 
If needed, to achieve the gains of 0.2 sub-frames we can already use the HS-DSCH 2nd DRX Cyle in Cell Fach. Hence, we propose to only implement 1 sub-frame solution with HS-SCCH DRx design.
2.2 Using HS-SCCH Control Information
The main metric of evaluation for using HS-SCCH control information for a HS-PDSCH as compared to an HS-SCCH order is the error rate. From [6], an illustration (Figure 19, [6]) on the encoding chain for HS-SCCH Type 1 is reproduced below for reference. Please note that both the proposed HS-SCCH order and the control information for HS-PDSCH fall in to the same category of Type 1.
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Figure 1: Coding chain for HS-SCCH type 1

Since the encoding is the same for both kinds of HS-SCCH, we looked at the number of unique bits that need to be encoded for HS-SCCH control vs order.

Number of un-encoded bits:

HS-SCCH Control Info for HS-PDSCH needs a total of 21 unique bits excluding the UE ID --- Channelization-code-set information (7 bits), Modulation scheme information (1 bit), Transport-block size information (6 bits), Hybrid-ARQ process information (3 bits), Redundancy and constellation version (3 bits), New data indicator (1 bit), UE identity (16 bits)






HS-SCCH Order needs a total of 8 unique bits excluding the UE ID --- Extended order type (2bits), Order type (3 bits), Order (3 bits), UE identity (16 bits). Please note that the other fields are filled up with known bit patterns.
Based on the above difference, we propose that we continue to use HS-SCCH orders rather than HS-SCCH control information as that has a better performance in terms of paging success.
3. HS-SCCH DRX Feature Introduction 
For the introduction of this feature, the following CRs are being submitted in RAN1#85 and RAN2#,
(1) R1-167814 --Introduction of HS-SCCH Order for HS-SCCH DRx feature in enhanced Cell Fach, CR for 25.212
(2) R1-167815 -- UE Procedures for HS-SCCH DRx feature in enhanced Cell Fach, CR for 25.214
(3) R2-165453 -- Introduction of HS-SCCH DRx feature in enhanced Cell Fach, CR for 25.331
4. Conclusion
In this contribution we have addressed both recommendations raised in RAN1#85. 
Proposal 1: Only a 1 sub-frame HS-SCCH DRX operation be allowed as only that configuration satisfies UE power requirements. 
Proposal 2: Use HS-SCCH Orders rather than control information for HS-PDSCH

We have also listed the CRs being submitted to introduce the feature in 3gpp.
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