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Introduction
When UEs allow non-contiguous RB allocations (allowing gaps among allocated RBs) in UL CP-OFDM waveform, they can coexist with other UEs that only transmit UL signals within the gaps. This allows the spectrum of the assigned channel is fully used in UL direction without disabling any part of segmented RB allocations for transmission. In [1,2], the ‘almost contiguous UL CP-OFDM’ was proposed. The main idea is to limit the gap percentage and to not allow additional MPR on top of MPR derived for contiguous RB allocations. 
Discussion
The ‘almost contiguous UL CP-OFDM’ was introduced and discussed in [1,2] and summarized below.
From [1]If CP-OFDM allocation satisfies following conditions it is considered as almost contiguous allocation and MPR is defined in Table xxx (normal MPR)
· Lcrb > LCRBmax /FFS of the given channel bandwidth
· Number of resource blocks which are not transmitted within transmission bandwidth are less than or equal to Lcrb/FFS
First bullet can be used to limit the almost contiguous cases to allocations of certain sizes if needed.
Second bullet can be used to limit the number of not transmitted RB’s to small/moderate amount.

and from [2]1) Almost contiguous allocation is such that gap ration is < 20 % and maximum number of gaps is 10, where
gap ratio = (number of gap RBs) / ( (number of allocated RBs) + (number of gap RBs) )
 2) Almost contiguous UL CP-OFDM does not require extra back off on top of MPR 

 It can be seen from [1], the gaps are only applicable when RB length Lcrb > LCRBmax /FFS. And also the simulation performed in [1] used only 1 gap in the middle. In [2], the restriction of number of gaps was revised up to 10 and their allocations were not restricted and also there is no length restriction on LCRB.
During the on-line discussions, several companies expressed different views on the concept of ‘almost contiguous UL CP-OFDM’. In this contribution, we provide our views using a Q&A format.
Q1: Can ‘almost contiguous allocation’ be used for UEs in UL transmission?
[Answer] Yes. CP-OFDM by nature allows any percentage of gaps in RB allocations which can be generalized by using the term of non-contiguous RB allocations. The gap ratio theoretically can be in the range of (0,1]. It is preferred to focus on small percentage of gaps since allowing a small percentage of gaps in a large chunk of RB allocations can significantly increase spectrum usage without dropping a large amount of RBs separated by gaps. On the contrary, with large gap ratio, in an extreme case of two separate PRBs, the third order and fifth order of harmonics will significant affect IBE, ACLR and SEM. 
Observation 1: The benefit of transmission with large gap ratio comparing with the transmission with the same amount of RBs in a contiguous allocation diminishes. 
Proposal 1: Gap ratio  20%.
We understand that although number of gaps can be multiple, but more than one gap does not bring significant gain since the main purpose of gap is to allow other UEs with long PUCCH transmissions to coexist. On the other hand, with multiple gaps allowed, the simulation time will be exponentially increasing and lends the evaluation work has no complete coverage. So we propose to limit the number of gaps to 1 but to allow the location of gap floating.
Proposal 2: Allow one floating gap in the allocated RBs.
Furthermore, we notice that when considering almost contiguous allocation in a small chuck of PRBs relative to almost contiguous allocation in the full RB allocation its benefit is not significant. Scheduler still can make smarter scheduling in former case to avoid gaps for each UE while allowing multiple UEs doing simultaneous UL transmissions in the shared spectrum. So introducing gap in small chuck of PRBs is not needed, also due to the same reason for the BW smaller than 20MHz, almost contiguous allocation is not needed. 
Proposal 3: Almost contiguous allocation should be only considered when PRB span of almost contiguous allocation (number of allocated RBs + number of gap RBs) is greater than 30% of NRB where NRB is the maximum allowed number of resource blocks in given BW.
Proposal 4: Almost contiguous allocation is applicable for BW  20MHz.
Q2: Is additional MPR needed on top of MPR for ‘almost contiguous UL CP-OFDM’?
[Answer] Yes. MPR was defined based on the assumption of contiguous RB allocations. For SEM limited cases, creating gaps in contiguous RB allocations without extra power back off results in higher PSD. The corresponding spectrum emission level will violate SEM if a UE has marginal SEM performance. Requiring no extra back off on top of MPR actually asks more stringent PA requirements than what current MPR allows and forces UE to have MPR margin in design. Of course, in EVM limited cases, it is possible to have no additional MPR if EVM still dominates MPR after gaps are created. But it will depend on gap ratio. When gap ratio is large, the EVM limited cases can become SEM limited cases and additional MPRs still needed. So it is also important to set gap ratio  20% to prevent spectrum from significant growing in out-of-band region. 
Proposal 4: If almost contiguous UL OFDM is allowed, the additional MPR should be defined. 
Q3: Is IBE test needed in gap to determine additional MPR?
[Answer] No. Gap is created within contiguous RB allocations, and the main purpose of gap is to allow other UEs with long PUCCH transmissions to coexist. PUCCH is with QPSK modulation at most. While IBE test is defined in non-allocated RBs outside of contiguous allocated RBs to allow UEs with same level modulations to coexist, so we propose no IBE test for non-allocated RBs within the gap.
Proposal 5: No IBE test is defined for PRBs within the gap.
For IBE test, how to calculate LCRB in general equation needs to be determined.

  ------ General requirement
Proposal 6: Gap is included in LCRB count.
We see the possibility to introduce the “almost contiguous UL CP-OFDM”. When to introduce it in the specifications depends on 1) if RAN4 can reach an agreement to the definition of “almost contiguous UL CP-OFDM” and 2) the values of required A-MPR. 
Proposal 7: A-MPR work should be performed based on above proposals. 
Conclusion
In this contribution, we present our views on the “almost contiguous UL CP-OFDM”, it can be introduced the “almost contiguous UL CP-OFDM” once RAN4 reaches consensus. We provide the following proposal for consideration.
Proposal 1: Gap ratio  20%.
Proposal 2: Allow one floating gap in the allocated RBs.
Proposal 3: Almost contiguous allocation should be only considered when PRB span of almost contiguous allocation (number of allocated RBs + number of gap RBs) is greater than [30%] of NRB where NRB is the maximum allowed number of resource blocks in given BW.
Proposal 4: Almost contiguous allocation is applicable for BW  20MHz.
Proposal 4: If almost contiguous UL OFDM is allowed, the additional MPR should be defined. 
Proposal 5: No IBE test is defined for PRBs within the gap.

  ------ General requirement
Proposal 6: Gap is included in LCRB count.
Proposal 7: A-MPR work should be performed based on above proposals. 
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