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1 Introduction
In the earlier RAN1 meetings, the following was agreed regarding to the number of sequences per sequence group for UL DM RS:

· One sequence per group for allocations of up to 5 RBs[1]
· Number of sequences per base sequence group for allocations larger than 5 RBs:
· One sequence could be selected in case of base sequence group hopping. 

· In case of planning: 2 sequences to enable sequence hopping within the sub-frame. 

· This hopping can also be disabled.[2]
In the RAN1 #51bis meeting, it was agreed as a baseline that the high-correlation criterion is applied to sequence grouping for ZC sequences [3].
And in the email reflector, two alternatives of sequence hopping pattern within a group in case of planning were discussed [4]. 
In this contribution, the necessity of the sequence hopping is discussed and it is proposed to remove the second sequence in a sequence group and not to apply the sequence hopping within group.

2 Necessity of sequence hopping within group
· In case of planning, the inter-cell interference mitigation is aimed to be achieved by interference coordination instead of interference randomization. With successful planning, the second sequence is not necessary [6].
· The second sequence in the group can hardly bring additional benefit [6], especially when the high-correlation grouping criterion is applied and when the cyclic shift hopping is always enabled. 
· For commonality with group hopping, it is desirable to remove the second sequence and not to apply sequence hopping within a group.
· There is no second sequence and no sequence hopping within group in case of group hopping.

· In RAN1 #51bis meeting, it was agreed to apply a two-layered group hopping pattern, so that the group planning and the group hopping are aligned with each other [5]. It is proposed to further align the two modes by removing the second sequence and disabling the sequence hopping within group in case of planning.
· For simplicity of both standardization and implementation, it is proposed to remove the second sequence and not to apply sequence hopping within a group.
3 Conclusion

To conclude, it is proposed to keep single sequence per sequence group, and not to apply sequence hopping within group, because
· Bringing second sequence is not necessary in case of group planning;
· Second sequence can hardly bring additional benefit ;
· Keeping single sequence per group is aligned with group hopping mode;
· Keeping single sequence per group is simple.
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Appendix
In [6], the cross-correlation between CG and ZC with one or two sequences per group was compared. It shows 2 ZCs per group for each allocation size does not provide any randomization of peak cross-correlation compared to the 1 ZC case. 
Table 1 peak cross-correlation between CG and ZCs  

	peak cc between CG and ZCs 

RB allocations
	#16 of CG-12
	#19 of CG-24

	
	one ZC 
	two ZCs
	one ZC 
	two ZCs

	6RB
	0.86
	0.81
	0.42
	0.46

	8RB
	0.85
	0.80
	0.50
	0.50

	9RB
	0.84
	0.80
	0.54
	0.52

	10RB
	0.82
	0.84
	0.53
	0.48

	12RB
	0.84
	0.81
	0.55
	0.51

	15RB
	0.85
	0.83
	0.51
	0.52

	16RB
	0.83
	0.84
	0.55
	0.51

	18RB
	0.85
	0.83
	0.53
	0.53

	20RB
	0.83
	0.84
	0.55
	0.53

	24RB
	0.83
	0.84
	0.55
	0.53

	25RB
	0.84
	0.83
	0.55
	0.54




















































































































































































































