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1. Introduction

This contribution discusses the signaling of the High Speed Shared Control Channel (HS-SCCH).  

In preliminary system concept, the UE reads the HI bit in the associated dedicated channel, and if this bit is set to 1, then the UE reads the HS-SCCH.  It has been assumed that the UE may find its control message on any one of up to four channelization codes.  A straightforward, but potentially costly means of selecting the correct one of four messages is for the UE to process all of them and select the one with its ID.

Based on current assumptions, the UE may be required to process up to four HS-SCCHs. It will identify its applicable channel by decoding its own ID, implicitly included in the CRC.  It is recommended that the Node B repeat the use of the same code for each UE to the maximum extent possible, so that the UE may process that one first and therefore have a high probability of being able to end its processing early.  However, the timing must allow for the worst case, where the UE finds its intended control message as the fourth one processed.

This contribution proposes the use of a Reed-Muller (32,10) bit encoded UE ID to permit a faster and less power consumptive process for the UE to determine its applicable HS-SCCH message.

Specifically, we propose the following solution:

The HS-SCCH shall be mapped to Burst type 1, using a single channelization code, containing 122 QPSK symbols. The 53 bits information field shall then be encoded using R99/R4 1/3 rate coding and then shall be mapped by the rate matching process to fill 104 QPSK symbols. The Reed Muller encoder shall be used to encode 10 bit UE ID, which is used for HS-SCCH detection. This will fill the remaining 16 QPSK symbols within the burst. 

2. Physical Layer Signaling versus In-Band signaling

There are two basic approaches, physical layer signaling and in-band signaling.  Generally, physical layer signaling requires shorter processing time while in-band signaling would tend to be more reliable.

Furthermore, for in-band signaling, the existing working assumption is that the UE reads all channels potentially assigned to it, until it finds the message addressed to it.  Therefore, if only in-band signaling is used, the time budget for processing must include FEC decoding for up to (e.g.) 4 HS-SCCHs.

This document proposes a combination of physical layer and in-band signaling. 

For 3.84 Mcps TDD, the current assumption for as well as proposed structure is itemized in table 1.

Table 1: HS-SCCH coding using the current TR25.858 working assumption 

and the proposed approach
	
	# of SCCH information bits in payload
	# of coded SCCH bits in payload
	# of physical layer coded UE ID bits
	Repetition rate of payload

	Current approach (TR25.858)
	53
	(53+8)*3=183
	0
	(244-183)/183=33%

	Proposed approach
	53
	(53+8)*3=183
	32
	(244-183-32)/183 = 15.8 %


It is proposed that the HS-SCCH shall use Reed Muller (32,10) coding to transmit the UE’s 10 bit ID.  The full signaled payload shall be transmitted as data, and this will also include the UE ID as part of the UE specific CRC.

The proposed decoding and multiplexing is shown in Figure 1. The bits are 1/3 rate coded, and then rate matched to fill the 244 bit burst.
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Figure 1: Proposed coding and multiplexing processing for HS-SCCH

The UE may then, with high reliability select only the channel intended for it, to perform the full processing chain, including FEC decoding. This is done using the decoding process shown in the Figure 2. The UE only detects the part 2 of all 4 HS-SCCHs and compare it against the known value given its UE ID would have been sent. This is very fast process. 
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Figure 2 Processing Chain

In Figure 3, the performance of the proposed HS-SCCH coding scheme is compared to that of the current HS-SCCH coding scheme as specified in TR25.858. 
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Figure 3: HS-SCCH error rates vs. SNR on AWGN

Results indicates that the cost of assigning 32 bits (16 QPSK symbols) to support a physical layer encoding of the UE ID costs only ½ dB in burst performance.  

3. Conclusion

The use of the physical layer encoding of the UE ID costs on the order of ½ dB in BLER, but helps to significantly shorten the processing cycle. It is recommended for adaptation.
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