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1. Introduction

For Rel-5 HSDPA, UE specific CRCs are generated by masking the 16-bit CRC with the 16-bit UE Id (H-RNTI). Since the length of the CRC is equal to the length of the UE Id, any measures required to ensure that there is an adequate Hamming distance between the set of UE Ids in use cannot be implemented in the physical layer, and hence must be implemented by higher layers. In a recent LS [1], RAN 2 have indicated that they would prefer that the responsibility for ensuring an adequate Hamming distance for the CRC mask rests with RAN 1, and are proposing to reduce the H-RNTI to between 10 and 12 bits. In this document, methods of generating the 16-bit CRC mask from a reduced H-RNTI are considered.

2. Proposals

Separate proposal are given below for each of the possible H-RNTI sizes being considered by RAN 2.

2.1 10-bit H-RNTI

This issue was previously discussed in RAN 1 when it was believed that a 10-bit H-RNTI would be adopted by RAN 2. Two similar solutions were proposed [2, 3], which differed only in the implementation details. The proposal in [2] is considered to be simpler, and is reproduced here. This proposes to generate the required (16, 10) code by puncturing the (32, 10) TFCI code. Since this code already exists in R99, only the puncturing operation is new. Note that no decoding operation is required at any stage, since the UE will use the (16, 10) encoded H-RNTI as its effective UE Id.
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Figure 1 : Modified approach to generating a UE specific CRC scrambling code

2.2 11-bit H-RNTI

For an 11-bit H-RNTI, an appropriate (16, 11) code with a minimum distance of 4 can be achieved using either a second order (16, 11) Reed-Muller code or, equivalently, an extended (15, 11) BCH code (as proposed in [3]). Both approaches result in an identical code – only the method of generation differs. Since neither of these codes is used in the existing releases, a new coding scheme must be implemented. It is recommended that the Reed-Muller approach be used, since the mechanism for generating these codes already exists in R99 for the TFCI code, albeit with a different set of basis functions. The basis functions required for the (16, 11) second order Reed-Muller code are given in Table 1 below.

Table 1: Basis sequences for (16,11) 2nd-order Reed-Muller code 

	i
	Mi,0
	Mi,1
	Mi,2
	Mi,3
	Mi,4
	Mi,5
	Mi,6
	Mi,7
	Mi,8
	Mi,9
	Mi,10

	0
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0
	0

	1
	1
	0
	0
	0
	1
	0
	0
	0
	0
	0
	0

	2
	1
	0
	0
	1
	0
	0
	0
	0
	0
	0
	0

	3
	1
	0
	0
	1
	1
	0
	0
	0
	0
	0
	1

	4
	1
	0
	1
	0
	0
	0
	0
	0
	0
	0
	0

	5
	1
	0
	1
	0
	1
	0
	0
	0
	0
	1
	0

	6
	1
	0
	1
	1
	0
	0
	0
	0
	1
	0
	0

	7
	1
	0
	1
	1
	1
	0
	0
	0
	1
	1
	1

	8
	1
	1
	0
	0
	0
	0
	0
	0
	0
	0
	0

	9
	1
	1
	0
	0
	1
	0
	0
	1
	0
	0
	0

	10
	1
	1
	0
	1
	0
	0
	1
	0
	0
	0
	0

	11
	1
	1
	0
	1
	1
	0
	1
	1
	0
	0
	1

	12
	1
	1
	1
	0
	0
	1
	0
	0
	0
	0
	0

	13
	1
	1
	1
	0
	1
	1
	0
	1
	0
	1
	0

	14
	1
	1
	1
	1
	0
	1
	1
	0
	1
	0
	0

	15
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1
	1


2.3 12-bit H-RNTI

There are no obvious candidate methods for generating a (16, 12) code within the existing specifications. One solution would be to split the H-RNTI into two 6-bit words, and then concatenate the outputs of two punctured (32, 6) 1st-order Reed-Muller codes, but this is unlikely to be optimum in terms of minimum distance. If a new coding scheme was introduced, then an ideal candidate would be a punctured (23, 12) Golay code, with the puncturing scheme being FFS. Indeed, this code, in the form of an extended (24, 12) Golay code, would be ideal for generating a UE-specific mask for the 24-bit HS-DSCH CRC, as is proposed in [4]. Recall that no decoding operation is required to implement the UE-specific CRC, since the encoded H-RNTI is used as an effective UE Id, and hence the decoding complexity of these codes is not an issue.

3. Discussion and Conclusions

RAN 2 is proposing to reduce the size of the H-RNTI from 16 bits to between 10 and 12 bits. This will affect the generation of a UE-specific CRC for Rel-5 HSDPA [5, 6]. Methods of generating a 16-bit CRC mask from such a reduced H-RNTI have been described in this document. Although methods exist for all possible H-RNTI sizes within the 10 to 12 bit range, a 10-bit H-RNTI leads to the smallest system complexity increase. Since a 10-bit H-RNTI would still allow 1024 different UE addresses within a cell, this is considered adequate and it is therefore recommended that a 10-bit H-RNTI be adopted, together with the corresponding coding scheme described in Section 2.1 above. Appropriate CRs for [5] and [6] and attached.
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Figure 19A: Generation of UE Specific CRC Masking Sequence
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Figure 19A: Generation of UE Specific CRC Masking Sequence
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