Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _GoBack]3GPP TSG-WG RAN4 Meeting #NR3	R4-1710961
Nagoya, Japan, Date 18th  – 21st Sept, 2017

Source: 	Nokia, Nokia Shanghai Bell
Title: 					Almost contiguous allocation MPR for CP-OFDM
Agenda Item: 			9.4.3.3.2
Document for:	Discussion
1	Introduction
This paper is a continuation for [1] which was submitted to previous RAN4 meeting but not treated as contiguous MPR is prioritized based on earlier asgreement. This this contribution we added more results compared to [1]. Once the contiguous MPR for range 1 is agreed we expect RAN4 to work on almost contiguous MPR concept as it is very important for NR system performance as discussed in [2]. RAN4 has time until June 2018 to complete this task as it relates to NR SA operation.
[bookmark: _Toc286177644]2	Discussion
To recap the purpose of this exercise we present picture 1 from [2] from which can be seen that it may not be possible to allocated fully contiguous spectrum to a UE#3 as some RB’s needs to be reserved for PUCCH transmissions from UE#1 and 2.
[image: ]
Figure 1: Almost contiguous PUSCH scenarios from [2], option 1
RAN1 has already agreed non-contiguous resource allocation for CP-OFDM. TS 38.800 V1.0.0 section 6.1.2.2.1 specifies the uplink resource allocation type 0 bitmap, from which a UE reads the RBs that are allocated to its uplink transmission.
In [3] we concluded that with CP-OFDM based waveforms, a wide PUSCH allocation can have gaps e.g. at the PUCCH resource blocks assigned to other users, without significant impact to the achievable total output power.
In this contribution we present further simulation results in Table 1.
Simulation method that was used is as follows:
 - Check large allocations starting at RB#0 (channel lower edge due to smallest guard band)
 - Determine MPR for contiguous allocation
 - Determine MPR for almost-contiguous allocation spanning the same total width, with 1 gap in the middle (different gap sizes). The total amount of allocated RBs is smaller by the amount of the gap size.
Table 1: MPR for almost contiguous allocation
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From Table 1 it can be seen that gaps can be actually very large without impacting the necessary MPR. However as stated earlier the scope of this work is to allow only small/moderate gaps to CP-OFDM signal to enable wideband operation in presence of gaps due to PUCCH. Tolerable gap size depende on the actual transmission bandwith.
The intention is to define limits for gaps such way that the contiguous CP-OFDM MPR can be used and no new MPR requirement is necessary. This could be captured into the specification for example in following manner
If CP-OFDM allocation satisfies following conditions it is considered as almost contiguous allocation and MPR is defined in Table xxx (normal MPR)
· Lcrb > SU/FFS of the given channel bandwidth
· Number of resource blocks which are not transmitted within transmission bandwidth are less than 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.
In our view this kind of approach allows RAN4 to define MPR requirements also for almost contiguous allocations and still meet the timeline of NR. No RAN1 specification impact is seen.
3	Conclusion
In this contribution we have further elaborated the concept of almost contiguous MPR definition.
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Contiguous Almost-contiguous, MPR vs. gap size

RB_startRB_size MPR 1 2 4 6 8 10 12 15 20 25 30 40 50 60 70 80 90 100

0 106 2.3 2.2 2.3 2.3 2.3 2.3 2.3 2.3 2.4 2.3 2.4 2.3 2.3 2.3 2.5 2.9 3.3 3.9 4.7

0 80 2.1 2.1 2.2 2.2 2.2 2.2 2.2 2.2 2.3 2.3 2.3 2.3 2.3 2.2 2.6 4.3

0 60 2.2 2.2 2.2 2.2 2.2 2.2 2.3 2.3 2.3 2.3 2.3 2.3 2.2 2.4 Gating factor

0 40 2 2 2.1 2.2 2.2 2.2 2.3 2.3 2.2 2.4 2.2 2.5 ACLR

0 30 1.9 2 2 2.1 2.1 2.2 2.2 2.3 2.3 2.2 2.2 SEM

0 20 1.6 1.7 1.8 1.9 2 2.2 2.2 2.3 2.3 EVM

0 15 1.3 1.3 1.5 1.7 1.9 2.3 2.3 2.3 IBE

0 10 1.4 1.5 1.4 1.7 2.3 2.3 Spur


