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1.0 Introduction

Reference [3] reviewed three encoding strategies for the High Speed Physical Downlink Shared Control Channel (HS-PDSCCH) that eliminate the need for explicit UE ID when an HS-DSCH Indicator (HI) is present.

These were:

· Concatenation Approach – defined in reference [2]

· Direct Modulo 2 addition of the CRC to the UE ID – referred to as Alternative 1 in reference[3]

· Initialization of the CRC shift register with the UE ID – referred to as Alternative 2 in reference [3]

2.0 Review of the Implicit UE ID Approaches

Concatenation Approach: The UE-specific CRC method described in [2] is implemented by using the MAC UE ID concatenated with control information to generate CRC as depicted in the figure below: 
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The common control channel HS-DSCCH carries UE specific control information as shown below:
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Direct Modulo 2 addition Approach:  First generate the N bit CRC, independent of UE ID.  Then,  modulo 2 add the N-bit CRC with the M-bit MAC UE ID.  If M<N, the UE ID is zero padded with M-N leading 0’s or trailing 0’s.  Here, the CRC is used to provide higher protection for the UE-specific control information carried on HS-DPSCCH. If M >N, the M-N least significant bits of the UE ID are truncated prior to the module 2 addition with the CRC field
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The code multiplexed HS-DSCCH carrying UE specific control information contains embedded UE ID as shown:
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CRC generator Initialization Approach: In step 2, initialize the CRC generator (i.e., the shift-register) by UE ID value prior to CRC generation for the HS-PDSCCH as shown:
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The code multiplexed HS-DSCCH carrying UE specific control information in alternatives 2 contains embedded UE ID as shown:
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All three UE-specific CRC approaches have the same error protection capability; proportional to 2-N, where N is the length of the CRC.  

It was originally recommended that the simplest implementation be selected.

3.0 New Requirement Identified

In the email discussion that was continued after the Torino meeting, a new potential requirement was identified:  For a Downlink Message to be addressable to more than one ID; e.g. to a unique UE or to a group (e.g. all UEs)

Reviewing the three alternatives, it is apparent that the Direct modulo 2 addition technique supports the multiple ID capability with negligible complexity impact.

For this  approach, the UE, on the receiving end, 

1) generates the unmodified CRC from the received information bits.

2) Modulo 2 adds the received CRC to the computed CRC

The output of the second step is the ID.  It may either match the unique ID, the general ID, or it will be discarded.

4.0 Conclusion

Implicit UE ID encoding via a UE-specific CRC is recommended, and the preferred approach is to modulo 2 add the computed CRC to the intended address and to transmit this result in the CRC field location.  This approach is simple, effective, supports multiple addressees, and is equally applicable to FDD and TDD.
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