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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]. In RAN1 #88bis the TSG RAN WG1 kicked-off the discussion on this SI and reached the following agreements [2]:

Conclusion:
Scenario: the UE is in bad radio conditions, and only certain bit sequences (i.e., codewords) corresponding to one HS-DSCH code along with a QPSK modulation would be suitable to use.

The identified solution for simplified HS-SCCH type 1 consists in making “known in advance” the bits corresponding to the “Modulation Scheme” and the “Number of codes” (code group indicator bits). The triggering mechanism for the UE to use the simplified HS-SCCH is based on the transmitted legacy CQI reports.

It is noted that the evaluation done so far refers to the HS-SCCH part I (slot 0). Evaluation of both part I and part II would be done until RAN1#89.

RAN1 #89 is the last meeting counting with time units allocated for this study item [3], reason why the study “on a simplified HS-SCCH for UMTS” is expected to be concluded. This contribution is intended to provide a conclusion for this study item.
2 Conclusions for the SI on a simplified HS-SCCH for UMTS
Towards RAN1 #89 there are finer details that remained to be discussed such as the evaluation of the full layer 1 processing chain (part I and II) for the legacy and the simplified HS-SCCH, and the timing between the transmission of a low CQI report and the reception of the simplified HS-SCCH type 1.

The above technical details were addressed in [4] and [5]. The main action point referred to confirm that the observed gains derived from simplifying the HS-SCCH part I would continue being observable after the HS-SCCH part I were put to interact together with the HS-SCCH part II. The full evaluation performed in [4], confirmed that the observed gains prevailed.
Having said that, and aiming at avoiding controversy, the conclusions for this SI can be built from text (Chairman’s notes & TR) that has already been agreed by the TSG RAN WG1 [2], [6], plus the confirmation that the gains prevail when the full L1 processing chain of the HS-SCCH (i.e., part I & II) was evaluated [4].
Based on the above, the conclusions of the study on simplified HS-SCCH can be as follows:

The scenario for this SI is when the UE is in bad radio conditions, and only certain bit sequences (i.e., codewords) corresponding to one HS-DSCH code along with a QPSK modulation would be suitable to use.

The identified solution for simplified HS-SCCH type 1 consists in making “known in advance” the bits corresponding to the “Modulation Scheme” and the “Number of codes” (code group indicator bits).

The triggering mechanism for the UE to use the simplified HS-SCCH is based on the transmitted legacy CQI reports.
In general, and after having seen the results it can be concluded that using a simplified HS-SCCH would bring the following benefits:

· Easier decoding (i.e., less decoding hypothesis)
· Improved BLER

· Improved Miss detection Performance

· Improved False detection Performance

· Power savings in DL (can be translated to coverage improvements)

· Backward compatibility: The gains will be seen for the Rel-15 UEs, while legacy UEs can decode the HS-SCCH as usual providing the legacy performance.

Minimum standard impact (the HS-SCCH ”L1 processing chain” is not modified at all).
An acceptable BLER target for the HS-SCCH is around 1%, 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 text would be sufficient to summarize the findings of study on a simplified HS-SCCH for UMTS. Nonetheless, if the TSG RAN WG1 considers that including a statement about the timing is valuable, then the text below can be included as a function of the agreed solution [5]:
The simplified HS-SCCH Type 1 would be transmitted in the first available HS-SCCH subframe once four sub-frames/a number of sub-frames signalled by higher layers have passed after the end of the sub-frame where the HS-DPCCH carrying a low CQI value (i.e., between 1 & 6) was transmitted.

Proposal 1: Use the companion text proposal in [7], to capture the conclusions for the SI on a simplified HS-SCCH for UMTS in the Technical Report.
3 Conclusions 

This contribution provides the conclusions for the study item on a simplified HS-SCCH for UMTS, which have been proposed to be as follows:

The scenario for this SI is when the UE is in bad radio conditions, and only certain bit sequences (i.e., codewords) corresponding to one HS-DSCH code along with a QPSK modulation would be suitable to use.

The identified solution for simplified HS-SCCH type 1 consists in making “known in advance” the bits corresponding to the “Modulation Scheme” and the “Number of codes” (code group indicator bits).

The triggering mechanism for the UE to use the simplified HS-SCCH is based on the transmitted legacy CQI reports.

In general, and after having seen the results it can be concluded that using a simplified HS-SCCH would bring the following benefits:

· Easier decoding (i.e., less decoding hypothesis)
· Improved BLER

· Improved Miss detection Performance

· Improved False detection Performance

· Power savings in DL (can be translated to coverage improvements)

· Backward compatibility: The gains will be seen for the Rel-15 UEs, while legacy UEs can decode the HS-SCCH as usual providing the legacy performance.

Minimum standard impact (the HS-SCCH ”L1 processing chain” is not modified at all).
An acceptable BLER target for the HS-SCCH is around 1%, 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 text would be sufficient to summarize the findings of SI. Nonetheless, if the TSG RAN WG1 considers that including a statement about the timing is valuable, then the text below can be included as a function of the agreed solution:

Once a UE has reported a low CQI value over the HS-DPCCH, 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/a number of sub-frames signalled by higher layers have passed after the end of the sub-frame where the HS-DPCCH carrying a low CQI value (i.e., between 1 & 6) was transmitted.
Proposal 1: Use the companion text proposal in [7], to capture the conclusions for the SI on a simplified HS-SCCH for UMTS in the Technical Report.
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