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1. Introduction
In RAN1#54 Jeju (email reflector CR approval) after considerable email reflector discussions, Type 1 and 2 PUSCH mirroring hopping over the entire uplink bandwidth was added for Nsb=1. The resource allocation field for UL Grants (DCI format 0) excludes either 1 or 2 bits which is used for hopping information. However, the value of the hopping information bit for signaling of Type 1 PUSCH hopping mirroring operation (Nsb=1) is unclear and undefined in TS 36.213. The hopping bit definition in Table 8.4-2 of TS 36.213 does not address Type 1 PUSCH mirroring. Two options exist for signaling the mirroring operation for Type 1 PUSCH hopping as outlined below.

2. Option A – Use same hopping information bit value for Type 1 and Type 2 PUSCH Hopping 
Since, identical mirroring operation has been defined for both Type 1 (36.213 [1], section 8.4.1), and Type 2 (36.211, [2], section 5.3.4) PUSCH hopping for Nsb=1, the same hopping information bit value can be used to signal mirroring operation for Type 1 and Type 2 PUSCH hopping with Nsb=1. This results in efficient signaling with the least amount of overhead for signaling the mirroring operation. 
With this option, hopping bit information = 1 for 1 hopping bit or 11 for 2 hopping bits is used to indicate the mirroring operation for both Type 1 and 2 PUSCH hopping. The text changes for this option are shown in the companion option A draft CR for TS36.213, and also in Appendix A. 

Alternatively, since the mirroring operations are identical, one of Type 1 or Type 2 PUSCH mirroring options can be removed.
3. Option B – Use different hopping information bit value for Type 1 and Type 2 PUSCH Hopping

If separation of the two PUSCH frequency hopping types is desired, different hopping information bit value can be used to signal the although identical mirroring operation for Type 1 and Type 2 PUSCH hopping with Nsb=1. 

With this option, hopping bit information = 0 for 1 hopping bit or 10 for 2 hopping bits is used to indicate the mirroring operation for Type 1 PUSCH hopping. As currently defined, hopping bit information = 1 for 1 hopping bit or 11 for 2 hopping bits is used for Type 2 PUSCH hopping. The text changes for this option are shown in the companion option B draft CR for TS36.213, and also in Appendix B.
4. Summary

We propose to select one of the two options for signaling the mirroring operation for Type 1 PUSCH hopping for Nsb=1 as it is unclear and undefined in TS 36.213. This will also eliminate the risk of misinterpretation of PUSCH hopping information bits. 
Appendix A: Option A - Same hopping information bit value for indicating mirroring 
-------------------------------------------------- Start draft CR for TS36.213 --------------------------------------------
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8.4.1  
Type 1 PUSCH Hopping
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hopping bit information not equal to 1 for 1 hopping bit or 11 for 2 hopping bits, and PUSCH hopping type 1 the hopping bit or bits indicated in Table 8.4-1 determine
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The lowest index PRB (
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For the inter-subframe only hopping case, the 1st slot RA is applied to even CURRENT_TX_NB, and the 2nd slot RA is applied to odd CURRENT_TX_NB.

8.4.2  
Type 2 PUSCH Hopping

In PUSCH hopping type 2 the set of physical resource blocks to be used for transmission in slot 
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 is given by the scheduling grant together with a predefined pattern according to [3] section 5.3.4..

Table 8.4-2: PDCCH DCI Format 0 Hopping Bit Definition

	System BW 
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-------------------------------------------------- End draft CR for TS36.213 ---------------------------------------------

Appendix B: Option B - Different hopping information bit value
-------------------------------------------------- Start draft CR for TS36.213 --------------------------------------------
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For the inter-subframe only hopping case, the 1st slot RA is applied to even CURRENT_TX_NB, and the 2nd slot RA is applied to odd CURRENT_TX_NB.

8.4.2  
Type 2 PUSCH Hopping

In PUSCH hopping type 2 the set of physical resource blocks to be used for transmission in slot 
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Table 8.4-2: PDCCH DCI Format 0 Hopping Bit Definition
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	 Type 2 PUSCH Hopping
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	 Type 2 PUSCH Hopping


-------------------------------------------------- End draft CR for TS36.213 ---------------------------------------------
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