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1 Introduction

In the RAN1 84bis meeting, there is the following agreement s for PUSCH transmission in LAA SCell:

· For eLAA PUSCH transmission, one interlace is the basic unit of resource allocation, which is composed of 10RBs for 20MHz

· Working assumption: the 10RBs are spaced equally in frequency domain for 20MHz

· Ex for 20MHz eLAA SCell: interlace 0 is composed of RBs 0,10,20,...,90

· Send an LS to RAN4 asking whether or not RAN4 sees issues with the working assumption. RAN1 also discussed the possibility of having unequal spacing in frequency domain for the 10-RB interlace based resource allocation
In this contribution, equal and non-equal multi-interlace based PUSCH structure are discussed.
2 Discussion
In [1], framework of resource allocation for LAA SCell is discussed and it is observed that equal frequency spacing among adjacent clusters simplifies the resource allocation scheme and has benefits for channel estimation and CM. However, as discussed in the last meeting, it is worried about the 3rd-order IMD products in equally spaced RBs which will be very close to the fundamental frequencies and cannot be easily filtered [2]. It is also worried about these IMD products may fall into the own allocated RBs and accumulated with the number of RBs increase so the SNR/EVM may be greatly impact. In the following, these worries will be discussed.
Since the concern is IMD products fall into the own allocated RBs, EVM of the transmitter signal due to PA non-linearity should be impacted and analyzed. EVM for three RB cases are simulated:
1. Full RB case: totally 100 PRBs are all allocated to one UE;

2. Equally spaced RB case: the RBs with number of [0,10,20,30,40,50,60,70,80,90] are allocated to one UE;

3. Unequally spaced RB case: the RBs with number of [0,15,21,34,42,53,63,72,84,91] are allocated to one UE.

The simulation assumptions on RF component is the same as MPR/AMPR simulation assumptions including PA operating point, LO/image rejection, CIM3 without phase noise. 

It is noted that PA model is 2GHz model in the simulation since the 5GHz module is unavailable and PA non-linearity performance should be very similar once the operating ponit is adjusted in the same way. Phase noise may be a doninate factor for 5GHz but the impact on EVM should has no differencen between equally and unequally spaced interlace.

The simulation only runs for UL 64QAM and the results is in Figure 1.
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Figure 1 EVM simulation results for different RB cases

It can be observed that although eqully spaced RB case has worse EVM than unequally spaced RB case at the maximum output power, the difference decrease quickly with the power decrease. when the power backoff reaches 3.5dB, there is no difference between two cases and both them can get EVM of round 2%. It means 3.5dB backoff is enough to address the IMD issues caused by the PA non-linearity in the equally spaced interlace.

Multi-cluster MPR caused by ACLR and SEM was specified in TS 36.101 and was reprouduced as below:

For transmissions with non-contiguous resource allocation in single component carrier, the allowed Maximum Power Reduction (MPR) for the maximum output power in table 6.2.2-1, is specified as follows

MPR = CEIL {MA, 0.5}

Where MA is defined as follows

MA =
8.00-10.12A

; 0.00< A ≤ 0.33

5.67 - 3.07A

; 0.33< A ≤0.77
3.31



; 0.77< A ≤1.00

Where


A = NRB_alloc / NRB.


CEIL{MA, 0.5} means rounding upwards to closest 0.5dB, i.e. MPR ( [3.0, 3.5 4.0 4.5 5.0 5.5 6.0 6.5 7.0 7.5 8.0]

According to the specification, the MPR should be 7dB for multi-cluster allocation of totally 10 RBs among 100RBs no matter how the 10 RBs are allocated. It means the power backoff required by EVM can be ignored and the main concern on interlace still comes from ACLR and general SEM requirement. Therefore, there is no more concern on equally spaced interlace than unequally spaced interlace in terms of power backoff requirement. 

Therefore, the following observations can be reached:

Observation1: Equally and unequally spaced 10RBs interlace have same EVM due to PA non-linearity when the power backoff ≥3.5dB.

Observation2: Both equally and unequally spaced 10RBs interlace will require power backoff up to 7dB according to existing MPR requirement to meet ACLR and general SEM.

From above observations, it can be derived that to meet all RF requirements, both equally and unequally spaced 10RBs interlace will require high power backoff and there is no more concern for equally spaced RBs than unequally spaced RBs in terms of power backoff.

 Considering the benefits with equally spaced clusters, it is proposed to confirm the working assumption of “the 10RBs are spaced equally in frequency domain for 20MHz”.

Proposal: Confirm the working assumption of “the 10RBs are spaced equally in frequency domain for 20MHz”.

3 Conclusion

In this contribution, equal and non-equal multi-interlace based PUSCH structure are discussed to solve the worries about the 3rd-roder IMD products with equally spaced clusters. The following proposal is reached:
Proposal: Confirm the working assumption of “the 10RBs are spaced equally in frequency domain for 20MHz”.
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