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1. Introduction
 Considering the inter-cell interference mitigation in line with a working assumption for the RS sequence generation methods (i.e., truncation or cyclic extension) agreed at RAN1#47bis meeting in Sorrento, the sequence grouping methods in [1],[2],[3] has been reflected in a way forward [4], [5] during RAN1#49 Kobe meeting. On the other hand, since the number of sequence for small RB allocation using the RS sequence generation methods may be quite small, the computer generated sequences have been also proposed for large set of small RB sequences in [6],[7]. In this contribution, we analyze the sequence grouping capability based on the large RB sequences over 1 RB in length and show that, since the limited number of sequence groups is available irrespective of the length of the base sequences up to 4 RBs, it is reasonable to use computer generated search sequences for 1-RB size only, and a truncation/cyclic extension method for RS sequence generation for multiple-RB size.        
2. UL RS binding method with larger base RB sequences
Since the high cross-correlation between the RS sequences with different lengths causes the severe inter-cell interference, the sequence grouping based on high cross-correlation criterion is proposed in [1],[2],[3]. Specifically, in order to avoid the use of the high cross-correlation sequence pair at neighbouring cells, the high cross-correlation sequences should be assigned in the same group first and then the sequence hopping or group hopping can be used for achieving additional interference randomization. This is because, even if the slot-based sequence/group hopping is performed, it is still possible that a RS sequence combination with high cross-correlation occurs at a certain slot without any further grouping coordination. The necessity and effectiveness to bind high cross-correlation combination for each RB size have been addressed in the several contributions [8],[9],[10].
According to the way forward for RS binding methods in [4],[5], the RS sequences are grouped with 1-RB base sequences, which has the smallest number of available sequences. Once the computer generated sequences with small RB (e.g., 1 RB) in length are chosen, the length of the base sequence for grouping should be larger than 1 RB, where the base sequence has smaller cardinality of sequence set than that of the computer generated sequences. In this section, therefore, we investigate the number of possible groups based on large RB sequences over 1 RB size by binding the RS sequences for different RB sizes based on high cross-correlation criterion. 

2.1 The number of possible groups based on large-RB base sequences

Table 1 shows the number of possible sequence groups based on large-RB base sequences over 1-RB size. In Table 1, the extended Zadoff-Chu sequences are considered and the RS sequences for different RB sizes are grouped with various cross-correlation constraints in order to avoid a large inter-group interference. Specifically, the grouping based on 2-/3-/4-RB base sequence is performed by considering the cross-correlation over a certain threshold from 3-/4-/5-RB to 25-RB RS sequences, respectively. 

Table 1. The number of possible groups based on large-RB base sequences
	
	Cross-correlation threshold = 0.5
	Cross-correlation threshold = 0.6
	Cross-correlation threshold = 0.7

	The number of possible groups with 2-RB base sequences
	10
	11
	16

	The number of possible groups with 3-RB base sequences
	10
	16
	30

	The number of possible groups with 4-RB base sequences
	10
	30
	46


It should be noted that the number of groups is not strictly related to the number of base sequences, which implies that the use of the computer generated sequences for small-RB size can not provide the increase of the number of sequence groups. As a result, since the different cyclic shifts with same root index can be allocated to different cells in the same eNodeB for PUSCH RS in [4], it is quite reasonable for cell planning to use 10 or 12 sequence groups ‑ 60 or 72 sequence groups in 6-circular-shift case, 120 or 144 sequence groups in a 12-circular-shift case–with better cross-correlation property rather than larger set size of sequences. 
3. Conclusions

In this contribution, we analyzed the number of possible groups based on large-RB base sequences for UL RS sequence grouping method with high cross-correlation criterion. It has been shown that, irrespective of the length of base sequence up to 4 RBs, the limited number of sequence groups is only available.        Considering the CM properties of 1-RB Zadoff-Chu sequences, therefore, our preference is to use computer generated search sequences for 1-RB size only, and a truncation/cyclic extension method for RS sequence generation for multiple-RB size.
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