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1 Introduction

At the RAN plenary # 76, a new Work Item (WI) on a simplified HS-SCCH for UMTS was approved [1]. In relation to it, the Work Item Description (WID) has stated the following objectives [2]:
1. Introduce a simplified version of the HS-SCCH Type1 where the “Modulation Scheme” and the “Number of codes” (code group indicator bits) are made deterministic (i.e., QPSK and 1 code). The following aspects shall be taken into consideration:

· The L1 processing chain as described in the current UMTS standard shall be reused and no changes are allowed (i.e., adding/removing blocks to the L1 processing chain is not allowed).

· Keep backward compatibility (e.g., re-ordering bits within a slot, or from one to another slot is not allowed).

2. Introduce a triggering mechanism for the simplified version of the HS-SCCH Type 1, by making use of the legacy CQI reports and the timing related aspects discussed during study item phase.

· In addition to the CQI based triggering mechanism, HS-SCCH orders might be considered to create an interval where the HS-SCCH is received carrying QPSK and one code aiming at extending the usage of the simplified version of the HS-SCCH Type1.

The impact in other working groups, as well as on both UE and network shall be kept to the minimum.
In addition to the CQI based triggering mechanism, a sub-bullet under the second objective of this WI puts into consideration the utilization of a start and stop triggering mechanism based on HS-SCCH orders, the above aiming at extending the usage of the simplified HS-SCCH. This contribution is therefore intended to elaborate more on this secondary triggering mechanism in case the TSG RAN WG6 decides to adopt such a complementary solution. 
2 Background
According to the WID and the investigations performed during the SI phase, the simplified HS-SCCH type 1 will primarily make use of the legacy CQI reports as triggering mechanism. This can be read from the WID approved in RAN #76 [2]:
“Introduce a triggering mechanism for the simplified version of the HS-SCCH Type 1, by making use of the legacy CQI reports and the timing related aspects discussed during study item phase”
The simplified HS-SCCH was in principle intended to be used by UEs that due to their unfavourable radio conditions can at most make use of one HS-DSCH code along with a QPSK modulation. That was the reason why the legacy CQI reports were adopted as triggering mechanism. Nonetheless, and aiming at extending the usage of the simplified HS-SCCH (e.g., under any other radio conditions), the WID has put into consideration the utilization of a complementary triggering mechanism based on HS-SCCH orders:
· In addition to the CQI based triggering mechanism, HS-SCCH orders might be considered to create an interval where the HS-SCCH is received carrying QPSK and one code aiming at extending the usage of the simplified version of the HS-SCCH Type1.
The sections below describe the elements composing the triggering mechanism based on HS-SCCH orders, and how it is supposed to coexist with the CQI based triggering mechanism.
3 Triggering mechanism for the simplified HS-SCCH based on HS-SCCH orders
The triggering mechanism for the simplified HS-SCCH based on HS-SCCH orders will basically consist of three elements: 

1) A first HS-SCCH order indicating the UE that from now on and regardless of the reported CQI, any HS-SCCH Type 1 transmission will carry control information corresponding to 1 code and QPSK. The UE shall transmit the HARQ-ACK acknowledging the HS-SCCH order, so the network can guarantee that only simplified HS-SCCH Type 1 transmissions will occur until a second order be used to close the simplified HS-SCCH Type 1 transmission interval.
2) Timing, which can be the same as the one defined for the CQI based triggering mechanism. When the triggering mechanism based on HS-SCCH orders is on use, the CQI is reported as usual, it is just that its value becomes somehow irrelevant because while the instruction given by the order is in force any HS-SCCH transmission will consists of 1 code along with QPSK. Nonetheless, the HS-DPSCCH subframe carrying the reported CQI can still be used as reference for timing purposes.
3) A second HS-SCCH order indicating the UE that from now on it will have to follow back again the CQI based triggering mechanism, where the interpretation of the CQI reports is as per legacy. The UE shall transmit the HARQ-ACK acknowledging the HS-SCCH order for the network to ensure the closing of the simplified HS-SCCH Type 1 transmission interval.
3.1 Interaction of the triggering mechanisms for the simplified HS-SCCH

The coexistence of the CQI based triggering mechanism and the complementary triggering mechanism based on HS-SCCH orders would be as follows:

· At the very beginning, when the Simplified_HS-SCCH_feature is configured and turned ON, the CQI based triggering mechanism will be the one handling the potential scheduling of HS-SCCH transmissions carrying control information corresponding to 1 code and QPSK.
· Then, at some point in time, the network may decide to extend the usage of HS-DSCH transmissions consisting of only one code along with a QPSK modulation. In this case, the network would have to transmit a HS-SCCH order for instructing a specific UE that from now on and until a second HS-SCCH order be used to indicate to follow back again the CQI based triggering mechanism, any HS-SCCH Type 1 transmission that be scheduled for that specific UE will carry control information corresponding to 1 code and QPSK.
Some motivations/use-cases for using a triggering mechanism based on HS-SCCH orders could be related with reducing the UL interference, or being able of multiplexing more UEs per TTI (e.g., In a given TTI, one UE could use up to 12 HS-PDSCH codes, while other three UEs could use 1 code each).  
In general, if the complementary triggering mechanism based on HS-SCCH orders is decided to be adopted, then there will be two triggering mechanisms that may co-existing together for targeting different use cases within the same cell. In this case, the usability of the simplified HS-SCCH would be extended, since the bad radio conditions being undergone by the UEs won’t be any longer the only way of using it.  

The intention of this analysis was trying to identify the potential use-cases for the triggering mechanism based on HS-SCCH orders, and its interoperability with the CQI based triggering mechanism. The final decision on whether the benefits brought by this solution justify having a complementary triggering mechanism needs to be discussed by the TSG RAN WG6.

3.1.1 Triggering mechanism based on HS-SCCH orders into the specs

In case the TSG RAN WG6 concludes that the triggering mechanism based on HS-SCCH orders will be adopted as a complementary solution. Below, and in our role of Rapporteurs we provide a CR that is intended to show how the triggering mechanism based on HS-SCCH orders can be incorporated to TS 25.214 [3], and TS 25.212 respectively [4]. For simplicity reasons, as before we have assumed a fixed timing value.
-------------------------------------------------------- Text Start TS 25.214 -----------------------------------------------------------
6A.1.3.1
Node B procedure for transmitting the HS-DSCH and HS-SCCH in the CELL_DCH state

When transmitting to a UE for which the HS-SCCH_less_mode=1, the Node B shall use the following procedures:

-
The Node B can always transmit an HS-DSCH transport block using CRC attachment method 1 and HS-SCCH type 1.

-
If HS-SCCH_less_Active is TRUE, the Node B may transmit an HS-DSCH transport block using CRC attachment method 2 and HS-SCCH type 2 according to [2] provided that the size of the transport block belongs to the set of transport block sizes configured for HS-SCCH less operation by higher layers. In this case, a maximum of two retransmissions may be used for each HS-DSCH transport block.
Otherwise,

-
The Node B should always transmit an HS-DSCH transport block using CRC attachment method 1 and 

-
HS-SCCH type 1 in a cell where the UE is not configured in MIMO mode and not configured in  MIMO mode with four transmit antennas, or

-
HS-SCCH type 3 in a cell where the UE is configured in MIMO mode, or

-
HS-SCCH type 4 in a cell where the UE is configured in MIMO mode with four transmit antennas.
If Node B uses CRC attachment method 1 or CRC attachment method 2 for the first transmission of a transport block, Node B shall use CRC attachment method 1 or CRC attachment method 2 respectively for any retransmission of the transport block.

When transmitting/retransmitting, in a cell where the UE is not configured in MIMO mode and not configured in MIMO mode with four transmit antennas, a transport block using CRC attachment method 1 or retransmitting a transport block to a UE using CRC attachment method 2, the Node B shall transmit the corresponding control information using HS-SCCH type 1 or HS-SCCH type 2 respectively on one of the HS-SCCHs in the UE’s HS-SCCH set.

When transmitting/retransmitting, in a cell where the UE is configured in MIMO mode, a transport block the Node B shall use CRC attachment method 1 and transmit the corresponding control information using HS-SCCH type 3 on one of the HS-SCCHs in the UE’s HS-SCCH set. 

When transmitting/retransmitting, in a cell where the UE is configured in MIMO mode with four transmit antennas, the Node B shall use CRC attachment method 1 and transmit the corresponding control information using HS-SCCH type 4 on one of the HS-SCCHs in the UE’s HS-SCCH set.

If the Simplified HS-SCCH type 1 operation is configured, once a UE has reported a low CQI value over the HS-DPCCH (i.e., CQI values from 1 to 6), the UE may assume that a HS-SCCH Type 1 transmission carrying control information corresponding to 1 code and QPSK would be transmitted in the first available HS-SCCH subframe once four sub-frames have passed after the end of the sub-frame where the HS-DPCCH was transmitted.
· The HS-SCCH orders described in [2] subclause 4.6C.2.2.5, which upon their successful reception shall be acknowledged by the UE, can be used to start and stop a transmission interval within which any scheduled HS-SCCH Type 1 transmission will carry control information corresponding to 1 code and QPSK. While the UE is within such a transmission interval, once the UE has reported a CQI value over the HS-DPCCH (i.e. any value), the UE may assume that a HS-SCCH Type 1 transmission carrying control information corresponding to 1 code and QPSK would be transmitted in the first available HS-SCCH subframe once four sub-frames have passed after the end of the sub-frame where the HS-DPCCH was transmitted. Upon stopping the transmission interval, the UE falls back to the behavior described in the text above this bullet. 
-------------------------------------------------------------- Text End TS 25.214 ------------------------------------------------------
-------------------------------------------------------------- Text Start TS 25.212------------------------------------------------------
4.6C.2.2.5
Orders for switching the E-DCH TTI, and for start/stop a simplified HS-SCCH type 1 transmission interval
If the order is transmitted from the serving HS-DSCH cell or a secondary serving HS-DSCH cell, for this Order type, the meaning of the orders for single cell E-DCH is listed in Table 14B.3A and the meaning of the orders for dual cell E-DCH is listed in Table 14B.3B.

Table 14B.3A: Orders for switching the E-DCH TTI for single cell E-DCH and for start/stop a simplified HS-SCCH type 1 transmission interval
	Extended
Order Type
	Order Type
	Order Mapping
	Interpretation

	xeodt,1, xeodt,2
	xodt,1, xodt,2, xodt,3
	xord,1
	xord,2
	xord,3
	

	11
	011
	0
	0
	0
	TTI switch order from 2ms to 10ms

	
	
	0
	0
	1
	TTI switch order from 10ms to 2ms

	
	
	0
	1
	0
	Start simplified HS-SCCH type 1 transmission interval order

	
	
	0
	1
	1
	Stop simplified HS-SCCH type 1 transmission interval order

	
	
	1
	0
	0
	Unused (Reserved) for single cell E-DCH

	
	
	1
	0
	1
	Unused (Reserved) for single cell E-DCH

	
	
	1
	1
	0
	Unused (Reserved) for single cell E-DCH

	
	
	1
	1
	1
	Unused (Reserved) for single cell E-DCH


---------------------------------------------------------------- Text End TS 25.212-----------------------------------------------------
Proposal 1: Discuss whether the triggering mechanism based on HS-SCCH orders results to be beneficial enough as to be adopted as a complementary triggering mechanism.
Proposal 2: If triggering mechanism based on HS-SCCH orders is decided to be adopted, use the updates described in section 3.1.1 (including the fall-back to CQI based triggering mechanism), to incorporate the draft sub-bullet located at the bottom of subclause 6A.1.3.1 into the CR presented in [3], and add the HS-SCCH orders to subclause 4.6C.2.2.5 in TS 25.212 [4].
4 Conclusions 

Within the context of performing simplified HS-SCCH transmissions consisting of 1 code and QPSK, this contribution provides an analysis on the possibility of adopting a complementary triggering mechanism based on HS-SCCH orders. From the performed investigations, the following points can be highlighted:
· According to the WID, the simplified HS-SCCH type 1 will primarily make use of the legacy CQI reports as triggering mechanism: “Introduce a triggering mechanism for the simplified version of the HS-SCCH Type 1, by making use of the legacy CQI reports and the timing related aspects discussed during study item phase”.
· On the other hand, and aiming at extending the usage of the simplified HS-SCCH, the WID has put into consideration the utilization of a complementary triggering mechanism based on HS-SCCH orders: “In addition to the CQI based triggering mechanism, HS-SCCH orders might be considered to create an interval where the HS-SCCH is received carrying QPSK and one code aiming at extending the usage of the simplified version of the HS-SCCH Type1”.
· The triggering mechanism for the simplified HS-SCCH based on HS-SCCH orders will basically consist of three elements: 

1) A first HS-SCCH order indicating the UE that from now on and regardless of the reported CQI, any HS-SCCH Type 1 transmission will carry control information corresponding to 1 code and QPSK.

2) Timing, which can be the same as the one defined for the CQI based triggering mechanism (See section 3 for more details). 

3) A second HS-SCCH order indicating the UE that from now on it will have to follow back again the CQI based triggering mechanism, where the interpretation of the CQI reports is as per legacy.

· The coexistence of the CQI based triggering mechanism and the complementary triggering mechanism based on HS-SCCH orders would be as follows:
· At the very beginning, when the Simplified_HS-SCCH_feature is configured and turned ON, the CQI based triggering mechanism will be the one handling the potential scheduling of HS-SCCH transmissions carrying control information corresponding to 1 code and QPSK.

· Then, at some point in time, the network may decide to extend the usage of the simplified HS-SCCH transmissions. In this case, the network would have to transmit a HS-SCCH order for instructing a specific UE that from now on and until a second HS-SCCH order be used to indicate to follow back again the CQI based triggering mechanism, any HS-SCCH Type 1 transmission that be scheduled for that specific UE will carry control information corresponding to 1 code and QPSK. 
· Some motivations/use-cases for using a triggering mechanism based on HS-SCCH orders could be associated with reducing the UL interference, or being able of multiplexing more UEs per TTI (e.g., in a given TTI, one UE could use up to 12 HS-PDSCH codes, while other three UEs could use 1 code each).
· In general, if the complementary triggering mechanism based on HS-SCCH orders is decided to be adopted, then there will be two triggering mechanisms that may co-existing together for targeting different use cases within the same cell. In this case, the usability of the simplified HS-SCCH would be extended, since the bad radio conditions being undergone by the UEs won’t be any longer the only way of using it.

· Section 3.1.1 shows how the triggering mechanism based on HS-SCCH orders can be incorporated to TS 25.212.
· The final decision on whether the benefits brought by this solution justify having a complementary triggering mechanism needs to be discussed by the TSG RAN WG6.
Proposal 1: Discuss whether the triggering mechanism based on HS-SCCH orders results to be beneficial enough as to be adopted as a complementary triggering mechanism.
Proposal 2: If triggering mechanism based on HS-SCCH orders is decided to be adopted, use the updates described in section 3.1.1 (including the fall-back to CQI based triggering mechanism), to incorporate the draft sub-bullet located at the bottom of subclause 6A.1.3.1 into the CR presented in [3], and add the HS-SCCH orders to subclause 4.6C.2.2.5 in TS 25.212 [4].
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