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1 Introduction

At the RAN plenary # 75, a new Study Item (SI) on a simplified HS-SCCH for UMTS was approved [1]. The objectives of this SI can be found in the Study Item Description (SID) [2], while the progress reached by the TSG RAN WG1 on this SI can be found in [3] and [4].
In this contribution we provide a Text Proposal (TP) that is intended to capture the full performance evaluation of the simplified HS-SCCH Type 1 versus the legacy HS-SCCH Type 1. The indexes of references already existing in the TR have been adjusted, while the new ones have been kept as “x”. 
2 Text Proposal 

---------------------------------------------------------------- Text start ------------------------------------------------------------------
7.5 Interaction between HS-SCCH part I & II

7.5.1 Transmitter side
The L1 processing chain of the HS-SCCH was described in [3], and it can be found in [4, x].
· HS-SCCH Part I (Slot 0)

In addition of conveying the UE ID, the HS-SCCH part I carries 8 control information bits, seven of them are associated to “Channelization code set” bits (3bits for the “Code Group Indicator”, & 4bits for the “Offset Indicator”), while only one of them is used to indicate the “Modulation Scheme” to be used. In the very first step, the 8 input bits described above are multiplexed to form the variable “X1”. In a second step, a zero tail bit sequence consisting of 8bits is appended to “X1” for producing the format input needed by the convolutional encoder of rate 1/3. In a third step, the encoded output (“Z1” in the UMTS standard) is rate matched for keeping an encoded bit sequence consisting of 40 bits (“R1” in the UMTS standard). In a forth step, an encoded and rate matched version of the UE ID (“XUE” in the UMTS standard) is masked with “R1” for producing “S1”. Finally, in a fifth step “S1” which keeps a length of 40bits is mapped to the slot 0.

· HS-SCCH Part II (Slot 1 & 2)

The HS-SCCH part II carries 13 control information bits, and as it will be explained below the HS-SCCH part II makes use of the 8 control information bits carried by the HS-SCCH part I and an un-coded version of the UE ID. The 13 bits carried over Slot 1 and 2 (Known as HS-SCCH part 2) are the “Transport-block size information” (6bits), “Hybrid-ARQ process information” (3bits),” Redundancy and constellation version” (3bits), and the “New data indicator” (1bit). In the first step, the 13 input bits described above are multiplexed to form the variable “X2”. In the second step several operations take place, firstly X1 and X2 are used along with a 16bits generator polynomial for producing a CRC, secondly the CRC is masked with an un-coded version of the UE ID, and then the masked version of the CRC is appended to X2 (“Y” in the UMTS standard). In a third step a zero tail bit sequence consisting of 8bits is appended to “Y” for producing the format input needed by the convolutional encoder of rate 1/3. In a forth step, the encoded output (“Z2” in the UMTS standard) is rate matched for keeping an encoded bit sequence consisting of 80 bits (“R2” in the UMTS standard). Finally, in a fifth step “R2” is mapped to both slot 1 and 2.

The above description corresponds to the L1 processing chain as described by the UMTS standard [4], and it applies exactly the same for the simplified HS-SCCH. The only difference is that for the simplified HS-SCCH the “Code Group Indicator” bits and the “Modulation Scheme” bit are made deterministic.
7.5.2 Receiver side
At the receiver side, the slot 0 is received first by the UE which leads to have two possibilities when a transmission has been intended for it.
· Successful detection: The UE will figure out if the transmission was intended for it when the unmasking process produces a recovered “encoded codeword” that provides a very high correlation with respect to one of the codewords (i.e., within the universe of codewords) that can be carried over the slot 0. If a high correlation has been found (recall that the “Sequential Maximum Likelihood Correlator” has been used as decoder [x]), then a tentative “X1” has been recovered which will be used for attempting to decode “X2”. At this point there are two situations that can still occur:
· The “CRC test” can result as passed, meaning that both “X1” and “X2” were recovered correctly.

· The “CRC test” can result as failed, meaning that “X2” couldn’t be recovered even when “X1” had a high correlation, which results in a block error. On this matter is important to mention that there is no way in which “X2” can be decoded correctly if “X1” is wrong, since the “CRC test” will fail.

· Miss detection: A UE may miss a transmission when the recovered “encoded codeword” was not able to provide a sufficiently high correlation as to pass the threshold of the “Sequential Maximum Likelihood Correlator” in part I. This automatically translates into a block error since in such a case the transmission was simply missed, meaning that the HS-SCCH part II cannot even be attempted to be decoded due that there is no “X1” that can be used in part II for the “CRC test”.
7.6 Performance Evaluation HS-SCCH part I & II
7.6.0 Performance evaluation of the HS-SCCH part II
 
The figure below shows the BLER for the HS-SCCH part II alone, which confirms that the HS-SCCH part I is the limiting part (see section 7.4) and will dominate the overall performance of the HS-SCCH Type-1.

Figure x0: BLER performance HS-SCCH type 1 part II.
For knowing the HS-SCCH part II performance “alone”, the part I was assumed to be genie. That is, for every transmission the bits from part I were always available (i.e., there were no misdetections), and those bits were always delivered correctly to part II. So whatever error we could possible observe is purely from part II. 

Note that for a full HS-SCCH evaluation (i.e., when part I & II are interacting together), a miss detection can occur any time and it is counted as a block error, and if for a given transmission it was an erroneous bit in either part I or part II, then a block error was also counted. Because of that, when part I & II will be put to interact together, the HS-SCCH part I performance will “push-up” the BLER curve above (see subsection below).
7.6.1 Results: Full performance evaluation HS-SCCH Part I & II
The performance of the simplified version of the HS-SCCH type 1 was compared against the legacy HS-SCCH Type 1. The BLER for the entire HS-SCCH (i.e., part I & II) was estimated aiming at quantifying the potential gains, while both the miss detection and false detection performance remained the same as the ones already presented and captured in [x].
Figure 1 shows the total BLER performance for both the legacy and the simplified HS-SCCH type 1. On this matter, it is important to mention that a block was considered as correctly received when both “X1” and “X2” resulted in no errors. In other words, an error in either the 8 recovered bits of part I, or in any of the 13 recovered bits of part II resulted in a block error.
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Figure x: Total BLER performance (part I & II), Legacy HS-SCCH type 1 versus simplified HS-SCCH type 1.
An acceptable BLER target for the HS-SCCH is around 1% (i.e., 10-2 in the above plot), at that operation point the overall performance (i.e., HS-SCCH part I & II) of the simplified HS-SCCH provides a gain of around 1.3dB with respect to legacy. The above means that the gains derived from a simplification performed on the HS-SCCH part I prevail when the overall performance of the HS-SCCH (i.e., interaction between part I & II) was evaluated. Moreover, it is worth nothing that beyond 5-5 the simplified HS-SCCH has not more block errors, while for the legacy there are still observable errors beyond that operation point.
--------------------------------------------------------------- Text end --------------------------------------------------------------------
3 Proposal 

Upon reviewing the content of this Text Proposal, it is proposed:
Proposal: Agree on the text proposal presented in this document and capture its content on the TR for the study on simplified HS-SCCH for UMTS.
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