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1. Introduction
In RAN1-NR meeting in January 2017, RAN1 agreed candidate SRS designs.
	Agreements:
· To down-select one method for NR SRS sequence generation based on at least the following alternatives:

· Alt-1: SRS sequence is a function of the sounding bandwidth and does not depend on the sounding bandwidth position or the PRB position. 

· Sequence design and other design details are FFS.

· Alt-2: SRS sequence is a function of the sounding bandwidth position or the PRB position. 

· Sequence design and other design details are FFS.

· Taking into account metrics such as PAPR, capacity/flexibility, etc.

· Other parameters, if any, determining SRS sequence are FFS (e.g. SRS sequence ID)


In this contribution, we discuss pros and cons on both alternatives.
2. Discussion

 First we discuss problems observed in LTE-A SRS design. NR should be designed so that it can overcome LTE-A’s week points. In LTE-A, SRS transmission is bound with other UE’s resource allocation. Among multiplexed UEs, SRS resource position and sequence length should be aligned with other UEs. This causes inflexibility on SRS resource management. Alt-1 seems to be LTE-A like design.
In order to overcome such inconvenience, [2] proposed block-wise SRS, which has properties described in Alt-2. As shown in Fig.1, in block-wise design, system bandwidth is divided into blocks. Within each block orthogonal sequence is used among multiplexed UEs. When transmitting long SRS, multiple blocks are concatenated. Although this type of design may increase cubic metric, efficient resource management can be achieved. When the cubic metric becomes an issue, one of the blocks should be used. Thus, designs for the block size and number of SRS blocks are the keys. Therefore they need to be specified considering the coverage and capacity. In addition, sequence design should also be specified, e.g., what kind of sequence should be used and whether the sequence is repeated for each block or different sequences should be used. 
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Fig.1: Outline of block-wise SRS design

From another point of view, block-wise SRS design can help inter-cell interference management, because TRP can select appropriate sequence so that it can be orthogonal to neighbor cell SRS without restriction on the sequence position as shown in Fig. 2. But total performance depends on the detailed design as mentioned above.

[image: image2]
Fig.2: Inter-cell interference management using block-wise SRS design

In conclusion, although block-wise SRS, i.e., Alt-2, might be preferable solution to achieve flexibility on SRS resource management and feasibility on inter-cell interference management, further specification and evaluation such as on block size, number of blocks and sequence design will be needed before we down select the alternatives. Coverage and resource management efficiency should be taken into account.
Proposal 1: Study further Alt-2 solution including block size, number of blocks and sequence design considering coverage and capacity.
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[image: image4.png]Alt-1: LTE like design

Alt-2: block-wise design



