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1. Introduction

MPR has been recently agreed for Sub-6 NR [1].  This MPR so far only addresses contiguous allocations since it has been agreed that specification of non-contiguous allocations would be deferred.  However, the concept of “almost contiguous” allocations has been proposed.  This contribution provides the results of a simulation study on MPR for almost contiguous allocations.
2. Discussion

The idea of almost contiguous allocations is that a contiguous allocation could be slightly punctured; i.e., RB’s in the middle of the allocation are not scheduled, and yet still maintain the same Tx power level as the contiguous allocation.  In other words, no additional MPR would be required for this specialized case of a non-contiguous allocation.  Promising results have been shown in [2] with a proposal that almost contiguous allocations could be defined as a function of a minimum bandwidth (Lcrb > LCRBmax/A) and a maximum puncture (Lcrb/B).  
The following assumptions have been taken in the simulations
1. The contiguous allocation starts at the lower edge of the channel, so the MPR is always associated with the outer region,
2. The punctured RB’s are taken from the midpoint of the contiguous allocation,

3. The Tx power is either maintained or lowered for the punctured waveform,
4. QPSK CP-OFDM, 20 MHz channel, 15 kHz SCS
Simulation results are summarized below
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The first table shows the additional power backoff required as a function of the Lcrb and the gap size (number of RB’s punctured).  Shaded in red are those entries where the required backoff is greater than 0.125 dB.  The second table shows the puncture rate; i.e., the value of B.  Shaded in green are those entries where the puncture rate is less than 1/10.  Simulations indicated that for relatively larger values of Lcrb, the SEM and spurious emisisons dominate whereas for smaller values of Lcrb, the in-band emissions becomes dominant.  The boundary between these two conditions is observed for a value of A at approximately 2.2.
The motivation for identifying an almost contiguous allocation is to be able to preserve the ability to assign large allocations to a single UE, but at the same time allowing for a gap to accommodate other users PUCCH transmissions.  Therefore, the definition of almost contiguous can be limited to large values of Lcrb with small gaps; correspondingly, small values of A and large values of B.  For example, allowing for small values of Lcrb is questionable if the value proposition is to preserve large allocations.  At the same time, to enable scheduling flexibility, it would be beneficial to allow for the gap to be located slightly offset from the middle of the allocation if necessary.  Thus, a third variable C can be considered that describes the allowed offset of the gap from the middle of the allocation.  The conditions describing an almost contiguous allocation can then be

1. Lcrb > LCRB_max/A

2. Gap size < Lcrb/B

3. RBstart + Lcrb/2 - Lcrb/C  < Center of gap <  RBstart + Lcrb/2 + Lcrb/C
Proposal 1:  An addition parameter allowing for offsetting the location of the gap should be considered in the definition of almost contiguous waveforms.
Once values of A, B, and C are determined, the almost contiguous waveforms should be verified for all channel bandwidths, SCS, and modulation.  Moreover, any future work on MPR and/or A-MPR would now also require evaluation with almost contiguous waveforms.  For example, there is ongoing work on defining A-MPR for UTRA ACLR.  This work would now also have to carry the additional burden of verifying that the almost contiguous waveforms can also fulfil the UTRA ACLR requirements with the given A-MPR.  Similar additional work would be required for PC2 MPR if it is expected that almost contiguous waveforms would also apply to PC2.  And, any band-specific work, for example NS_35 for Band n71 or NS_41 for Band n41 would require this additional work as well.  We suggest that RAN4 consider whether the benefit of defining almost contiguous waveforms into the specifications outweighs against the additional work and delay it may incur to all other specifications, particularly for bands and band combinations requiring A-MPR study.
Observation:  Almost contiguous waveforms will require additional RAN4 verification work for all future cases of MPR and A-MPR and may cause delay in the completion of NR band and band combinations that require A-MPR.

Proposal 2:  It is proposed to weigh the benefits of almost contiguous waveforms against the additional work and resulting delay in PC2 MPR and A-MPR for NR and NR band combinations.  Whether almost contiguous waveforms should be specified in Rel-15 timeframe or deferred for consideration to a later release should be discussed.

3. Conclusion

A cursory analysis of almost contiguous waveforms has been conducted and reported in this contribution.  It is proposed that in addition the parameters governing the minimum length of allocation and the maximum puncture gap size, a parameter allowing for offset of the center gap is also evaluated.  However, it is observed in this contribution that the introduction of almost contiguous waveforms into the specification also introduces a significant amount of extra work.  In particular, for all future work in defining NR bands and band combinations that involve A-MPR, the almost contiguous waveforms would also need to be verified to ensure that they can be accommodated by MPR and A-MPR.  This would likely cause a delay in the completion of new NR bands and band combinations.  It is therefore proposed to discuss whether the benefits of almost contiguous waveforms justify inclusion into the Rel-15 specifications.
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