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1. Introduction

In this document, we point out the problem of current specification for receiving HS-SCCHs at UEs and propose to attach the end indicator of consecutive assignment on HS-SCCH.

2. Current specification and problem

In current specification[1], the UE has to monitor several HS-SCCHs to know code information for HS-PDSCH and other information at the initial stage. After the UE detects one HS-SCCH which is assigned to itself once, it has only to monitor same HS-SCCH during consecutive assignment. And then, if consecutive assignment stops, the UE has to go back to initial stage in that it monitors several HS-SCCHs. This behavior is depicted in figure 1.

"CRC NG" is only way to know the stop of consecutive assignment. We see the problem in that case. Even if the "CRC NG" is caused by error in radio link and consecutive assignment is kept in next sub-frame, the UE has to go back to initial stage. This situation is depicted in figure 2. This behavior causes unnecessary operation for UE with heavy processing load and power consumption.
As another problem, we can see the following situation. The NAK transmission is not needed in case of assignment for other UE and it is needed in case of error in radio link. However, the UE can't distinguish between them in current specification. The NAK in case of assignment for other UE causes interference to other UEs who should really make response ACK/NAK.
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Figure 1 UE's behavior for receiving HS-SCCHs

Figure 2 Problem in case of CRC error by bad air-link condition

3. Proposal

We propose to use inverted pattern of the CRC bits as the end indicator of consecutive assignment. Figure 3 shows our proposal. The Node-B switches the CRC bit pattern: normal CRC bit pattern for normal sub-frames assignment and inverted bit pattern for last sub-frame assignment.

According to this scheme, the UE can judge each receiving as follows

· If the reminder of CRC calculation is all "0", it is correct receiving of normal sub-frame.

· If the reminder of CRC calculation is all "1", it is correct receiving of last sub-frame.

· If the reminder of CRC calculation is others, it is incorrect receiving.
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Figure 3 Proposal scheme 
When the UE detects “CRC NG” in certain sub-frame and didn’t detect the end indicator in previous sub-frame, it can send NAK back in the sub-frame and doesn’t need to go back to initial stage in next sub-frame.

4. Conclusion

We proposed to attach the end indicator of consecutive assignment. In this proposal, the inverted CRC bits are used instead of normal CRC bits for last sub-frame of consecutive assignment. Therefore, the problems mentioned in section 2, that is, unnecessary operation and interference can be redused. This scheme doesn’t need any extra bits and can be implemented easily without significant change.

Also, according to this proposal scheme, the last sub-frame of consecutive assignment is explicitly indicated so that it is useful for repetition of ACK/NAK.
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APPENDIX : 

A. Possibility of misinterpretation by other UEs

We are afraid of the misinterpretation by other UEs. In other words, is there possibility that the reminder of CRC calculation is all "0" when other UEs do the CRC check to last sub-frame for real UE? 

However, UE ID is used to do EXOR for first 10 CRC bits. It means that last 6 CRC bits are kept inverted so that the misinterpretation never occur unless error in radio link occurs.
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B. In case of missing the end indicator

When “CRC NG” is detected in certain sub-frame, that sub-frame possibly is last one. Therefore if UE detects two consecutive “CRC NG”, it has to back to initial stage and monitor several HS-SCCHs.
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