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1 Introduction

In 3GPP RAN1 meeting #63, it was decided to continue discussion on the newly-introduced sequence hopping/group hopping (SGH) mode for UL DM RS.  This contribution discusses the issue and provides our preference.
2 Discussion on the newly-introduced SGH mode
It was agreed that UE-specific configuration of SGH for PUSCH is supported by higher-layer signalling. Detailed design for the newly-introduced SGH mode for MU-MIMO with unequal bandwidth allocation is not determined yet. So far, two SGH mechanisms have been considered for the UE-specific configuration to disable SGH for PUSCH: 
· SGH Scheme 1: Disabling SGH across slots and subframes
The eNB can disable the SGH across slots and subframes for Rel-10 UEs with unequal bandwidth allocation regardless of the cell-specific SGH configuration, so as to allocate unequal bandwidths to the Rel-10 UEs. Since enabling/disabling the SGH configuration by higher-layer signaling has been implemented in Rel-8 UEs and eNB, this scheme brings in no additional complexity. However, due to the loss of ICI randomization, some performance degradation is foreseen as compared to the case where SGH can be applied across slots, or across subframes as in SGH scheme 2.
· SGH Scheme 2: Disabling SGH across slots within one subframe
This scheme adopts the same concept as the SGH mode in Rel-8, except that slot-level hopping is changed into subframe-level hopping. The scheme benefits the system with better ICI randomization than SGH Scheme 1. The hopping design in Rel-8 can be reused, i.e. for the UEs configured to adopt the new hopping mechanism, the DM RS symbols within the same subframe can both employ the sequence group index for the first slot in Rel-8 design [2]. This method has limited implementation complexity and maintains the hopping benefit between different subframes. However, it was observed in the Chairman’s notes of RAN1#63 meeting that additional implementation/test cases are needed if SGH scheme 2 is agreed.
Detailed analysis and evaluation have been provided in [3], where it was proved that SGH Scheme 2 outperforms SGH Scheme 1 due to better ICI randomization. It was argued in [4] that ICI randomization could sufficiently rely only on CS hopping and already provide sufficient benefits for large resource allocations. On the other hand, the design for the newly-introduced mechanism should alleviate the sequence group collision issue which may appear between the SGH mode in Rel-8/9 and the newly introduced one, as proposed in [1]. Although a simple design is proposed for the newly-introduced SGH mode in [2], this design cannot solve the collision issue. Consequently, more discussions are needed to optimize the design. However the time for completion of Rel-10 specification is limited. Furthermore, it is also observed from RAN1#63 meeting that additional implementation/test cases are needed if SGH scheme 2 is agreed. Thus SGH across slots and subframes would be preferred in Rel-10. Further optimization can be continued in future releases.
3 Conclusion

This contribution discusses the SGH issue for UL DM RS. It is proposed to
· Disable SGH across slots and subframes.
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