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1	Introduction 
During previous RAN TSG and WG4 meetings, several operators expressed an interest in enabling more efficient utilization of "non-standard" channel bandwidths, i.e. the ones which are not present now in TS 38.101 specifications. Referring to the corresponding operator requests, the following channel bandwidths were suggested by operators: 6, 7, 11, 12, 13, 33, 35, 45. After the RAN#88 meeting, a new WI was agreed to add explicitly 35 and 45MHz channel bandwidth into the 3GPP specifications [1]. At the same time, for "non-standard" channel bandwidths, which are not multiple of 5MHz, a new SI was agreed at the RAN#89 meeting aiming to study further which existing solutions can be used and whether new mechanism should be devised [2]. 
Most solutions and methods can be coarsely classified into the ones that require introduction of new channel bandwidths (either to the BS side only, or both to the UE and BS specifications) and the ones that leverage existing mechanism. In this paper we provide a text proposal for the "using next larger channel" solution. 

2	Text proposal
6.1	Study of larger Channel BW than licenced BW 
The premise idea is that the system is configured with the larger channel bandwidth, but the actual number of scheduled RBs is restricted so that it matches actual spectrum allocation ensuring sufficiently large guard bands. Using the next larger channel bandwidth is preferable when the operator’s spectrum size is close to it, for example when the operator has 13MHz and the next larger channel is 15MHz. 
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Figure X-1: Using the next larger channel bandwidth (example for 7MHz).

One of the first critical aspects for this approach is the size of guard bands and the anticipated number of schedulable RBs. As for the standard channel bandwidths, both values are captured in the corresponding specification to avoid any misinterpretation on how many RBs can be configured and scheduled. Following the same principle for every irregular channel bandwidth is feasible, but that will create same amount of technical specification work as if the corresponding irregular channel bandwidth were explicitly added to the specifications. Thus, the number of "available" RBs can be calculated based on certain assumptions. For instance, the number of available RBs can be calculated by taking the actual spectrum allocation size and guard bands from the next lager standard channel. Using the next lower channel guard bands is in principle possible, but it will most likely result in violated requirements for legacy implementations. Table X-1 below presents exemplary number of RBs for several non-standard channel bandwidths based on the corresponding next larger channel guard bands. As can be seen from the table, this approach works for 15kHz SCS resulting in a relatively good channel utilisation, especially for larger channel bandwidths.
Table X-1: Exemplary number of RBs based on the next larger channel guard bands (15kHz SCS).
	Channel (MHz)
	Next larger channel (MHz)
	Next larger channel guard band (kHz)
	Next larger channel Nrb
	Channel Nrb
	Channel guard bands (kHz)
	Utilisation (%)

	6
	10
	312,5
	52
	29
	382,5
	87

	7
	10
	312,5
	52
	35
	342,5
	90

	11
	15
	382,5
	79
	56
	452,5
	91,6

	12
	15
	382,5
	79
	62
	412,5
	93

	13
	15
	382,5
	79
	67
	462,5
	92,8



Table X-2 below presents similar calculations for 30kHz SCS, from which one can see that combination of 30kHz SCS and the next larger channel is not generally a good approach for small channel bandwidths. The main reason is that 30kHz SCS has much larger guard bands, which immediately impacts number of available RBs.
Table X-2: Exemplary number of RBs based on the next larger channel guard bands (30kHz SCS).
	Channel (MHz)
	Next larger channel (MHz)
	Next larger channel guard band (kHz)
	Next larger channel Nrb
	Channel Nrb
	Channel guard bands (kHz)
	Utilisation (%)

	6
	10
	665
	24
	12
	825
	72

	7
	10
	665
	24
	15
	785
	77,1

	11
	15
	645
	38
	26
	805
	85,1

	12
	15
	645
	38
	29
	765
	87

	13
	15
	645
	38
	32
	725
	88,6




Theoretically speaking, RX blocking and ACS may be an issue for each "non-standard" channel bandwidth. Although one can assume that there is no issue for a case of a small difference between the actual spectrum size and the next larger channel, it requires further consideration when e.g. the actual spectrum size is 13MHz and the system is configured with 15MHz. If a UE RF is configured with the 15MHz channel and the operators wants to use 13MHz, there will be almost no impact to the UE reception, since in that case most of a potential interferer falls into the guard band. Furthermore, for frequencies within the passband of the channel filter, the UE will not be blocked by an adjacent interferer since the UE has also some in-band filtering due to the FFT. Even if there is an interferer in the adjacent channel, a usual UE receiver will by design not be completely blocked but continue to work, although the ACS performance may be degraded compared to a UE designed for the operator’s spectrum. 
As for the UL direction, one of the key questions is to how ensure all the emission requirements when the configured channel is effectively larger than the actual allocation. It is possible to leverage the existing masks, otherwise this would basically be the same as specifying a new channel bandwidth. In principle, if the network schedules the corresponding number of RBs, then the resulting mask will scale to the used bandwidth, as when scaling down the number of RBs, also the width of the transmitted spectrum is reduced by the same factor.  Nevertheless, it is worth emphasising that it becomes quite crucial to define/specify how many RBs the network can use and the size of guard bands so that the resulting mask does not exceed anticipated emissions. Another critical issue is that a UE is typically tested for a set off standard channel bandwidths, so it is not possible to assume that that all the emission requirements can be guaranteed for any arbitrary non-standard channel size. Thus, using next lager channel in the UL direction might require the corresponding UE capability so that the latter can either apply the corresponding masks and/or is allowed to use A-MPR to ensure all the emission requirements.

3	Conclusions
In this discussion paper we have presented the TP for TR 38.844 describing the key details of the "using next larger standard channel" solution. 
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