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1 Introduction

The Work Item entitled “DTX/DRX enhancements in CELL_FACH” [1], was kicked-off by the TSG RAN WG1 in RAN1 #84 [2-5].
On the DRX enhancements area, a new power saving mechanism sometimes referred to as “HS-SCCH DRX Lite” has been discussed in RAN1 #84, RAN1 #84bis [6-7], and RAN1 #85 [8-10]. On this matter, the following considerations have been recently listed by the TSG RAN WG1 [11]:
“QC proposal for HS-SCCH DRX Lite Design was noted. The following considerations for DRX Improvements are 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

Enable 640 ms mode in HS-SCCH /HS-DSCH DRX in CELL FACH mode in addition to existing values present in IE HS-DSCH DRX cycleFACH”
This contribution refers to the second bullet above, more specifically for the part in which the UE is informed via regular HS-SCCH control information that it has been scheduled to receive DL data in the incoming subframes. This contribution discusses the way in which the regular HS-SCCH control information can be incorporated to the new power saving mechanism in CELL_FACH, both in terms of the content conveyed by the HS-SCCH used for notification purposes and its relation with the HS-SCCH control information accompanying the HS-PDSCH (DL data).
2 DRX Power Saving Mechanism and regular HS-SCCH notification
According to the power saving mechanism proposed during this WI, the UE would be informed via an HS-SCCH order that it has been scheduled to receive data, in such way that it can get prepared to start decoding both the HS-SCCH control information and the DL data carried on the HS-PDSCH few subframes later (tentatively 4).

As part of further discussions the TSG RAN WG1 has had around this topic, the possibility of using regular HS-SCCH control information instead of an HS-SCCH order was listed as one potential improvement in RAN1 # 85. 

The motivation behind this improvement relies on providing extra information to the UE rather than a simple notification for alerting it about incoming DL data. The next subsection discusses what could be the content of the HS-SCCH notification, and what could be its relation with the HS-SCCH associated to the HS-PDSCH.
2.1 Regular HS-SCCH based notification
According to the proposal discussed in this paper, the UE would be informed that it has been scheduled to receive data in the downlink direction by means of receiving regular HS-SCCH control information instead of using an HS-SCCH order. 
This way in addition of only being informed about the imminent reception of data, the UE can make use of the information (or some of the information) conveyed within the HS-SCCH control information, which occupies exactly the same number of slots as an HS-SCCH order, and that according to the simulation results shown in [12] has the same detection/decoding performance. 

On this matter, it is understood that by means of prior signaling (e.g., during connection setup), the HS-SCCH control information is meant to be only an early notification and therefore it shall not be accompanied by any data, which results to be different compared to what occurs for the second HS-SCCH control information which is actually transmitted along with the HS-PDSCH just few subframes later (tentatively four).

2.1.1 Relation between the HS-SCCH notification and the HS-SCCH accompanying the HS-PDSCH

1. The HS-SCCH control information used to inform the UE about the imminent reception of DL data could represent the initial transmission and wouldn’t be accompanied by the HS-PDSCH (i.e., no data), while the HS-SCCH control information accompanying the HS-PDSCH (i.e., data) would represent the first retransmission.
2. The HS-SCCH control information used to inform the UE about the imminent reception of DL data wouldn’t have a connection with the initial transmission and would be not accompanied by the HS-PDSCH (i.e., no data), while the HS-SCCH control information accompanying the HS-PDSCH (i.e., data) would represent the initial transmission.

2.1.2 Content of the HS-SCCH used for performing the DL scheduling notification

1. The content (i.e., control information fields) of the HS-SCCH used for informing the UE about the imminent reception of DL data could be exactly the same as the content of the HS-SCCH used for accompanying the HS-PDSCH.
2. The content of the HS-SCCH used for performing the DL scheduling notification would differ from the HS-SCCH accompanying the HS-PDSCH. For example, the “Transport-block size information” carried on the first HS-SCCH control information may be used only to hint the UE about the total amount of data that it is supposed to receive in short term, while the “Transport-block size information” conveyed in the second HS-SCCH control information (i.e., the one accompanying the HS-PDSCH) indicates the actual amount of data to be sent in that particular occasion on the HS-PDSCH (as it occurs in the legacy).
Proposal 1: Determine whether the HS-SCCH used for notification purposes will be independent on the HS-SCCH accompanying the HS-PDSCH, or if it will represent the initial transmission (i.e., the HS-SCCH accompanying the HS-PDSCH would represent the first re-transmission).

Proposal 2: Determine whether the content of the HS-SCCH used for notification purposes will be used to hint the UE about the total amount of data it is supposed to receive in short term, or if it will just contain the same control information used by the HS-SCCH accompanying the HS-PDSCH.

3 Conclusions 

Within the context of the new Rel-14 DRX power saving mechanism for CELL_FACH, this contribution analyses how to make use of regular HS-SCCH control information for notifying the UE that it has been scheduled to receive data in the DL direction. From the performed analysis the following points can be highlighted:
· As part of the discussions the TSG RAN WG1 has had on the so called “power saving mechanism in CELL_FACH”, the possibility of using regular HS-SCCH control information instead of an HS-SCCH order has been listed as a potential improvement.
· The motivation behind this improvement relies on providing extra information to the UE rather than a simple notification for alerting it about incoming DL data.
· On this matter, it is understood that by means of prior signaling (e.g., during connection setup), the HS-SCCH control information replacing the HS-SCCH order is meant to be only an early notification and therefore it shall not be accompanied by any data.
·  The above results to be different compared to what occurs for the second HS-SCCH control information since it is transmitted along with the HS-PDSCH few subframes later (tentatively four).
· On the relation between the HS-SCCH notification and the HS-SCCH accompanying the HS-PDSCH, the following approaches have been stated:
1. The HS-SCCH control information used for informing the UE about the imminent reception of DL data could represent the initial transmission and wouldn’t be accompanied by the HS-PDSCH (i.e., no data), while the HS-SCCH control information accompanying the HS-PDSCH (i.e., data) would represent the first retransmission.
2. The HS-SCCH control information used to inform the UE about the imminent reception of DL data wouldn’t have a connection with the initial transmission and would be not accompanied by the HS-PDSCH (i.e., no data), while the HS-SCCH control information accompanying the HS-PDSCH (i.e., data) would represent the initial transmission.
· Regarding the content of the HS-SCCH used for performing the DL scheduling notification, the following alternatives have been stated:

1. The content (i.e., control information fields) of the HS-SCCH used for informing the UE about the imminent reception of DL data could be exactly the same as the content of the HS-SCCH used for accompanying the HS-PDSCH.

2. The content of the HS-SCCH used for performing the DL scheduling notification would differ from the HS-SCCH accompanying the HS-PDSCH. For example, the “Transport-block size information” carried on the first HS-SCCH control information may be used only to hint the UE about the total amount of data that it is supposed to receive in short term, while the “Transport-block size information” conveyed in the second HS-SCCH control information (i.e., the one accompanying the HS-PDSCH) indicates the actual amount of data to be sent in that particular occasion on the HS-PDSCH (as it occurs in the legacy).
Based on the analysis performed in this contribution, the following proposals have been stated:
Proposal 1: Determine whether the HS-SCCH used for notification purposes will be independent on the HS-SCCH accompanying the HS-PDSCH, or if it will represent the initial transmission (i.e., the HS-SCCH accompanying the HS-PDSCH would represent the first re-transmission).

Proposal 2: Determine whether the content of the HS-SCCH used for notification purposes will be used to hint the UE about the total amount of data it is supposed to receive in short term, or if it will just contain the same control information used by the HS-SCCH accompanying the HS-PDSCH.
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