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Introduction
In RAN4 #83, a proposal on how to handle non-contiguous resource allocation in NR[1], and one concern was also launched on  a larger signaling overhead in large BW case in order to support non-continous allocation [2].
In this contribution, we make a calculation of signalling overhead for resource allocation in NR by assuming the enumeration method similar in LTE, and based on the calculation we further propose that non-contiguous allocation should not be specified in Rel-15 NR.
Discussion
[bookmark: OLE_LINK5][bookmark: OLE_LINK6]Signaling overhead for type 2 resource allocation in LTE
In LTE, signaling for resource allocation of both DL and UL is carefully designed and optimized since this signaling is one of the most frequently transmitted over the air from BS to UE, up to one signaling per UE per TTI. In type 2 resource allocation, contiguous RBs are allocated, and an enumeration method is introduced in order to reduce the signaling overhead. In this method, the total number of possible different contiguous resource allocation is enumerated as:

Where  is the maximum number of RBs. The following table shows K values of DL and UL respectively for different channel bandwidth.
	
	1.4 MHz
	3 MHz
	5 MHz
	10 MHz
	15 MHz
	20 MHz

	NRB
	6
	15
	25
	50
	75
	100

	K for UL
	10
	91
	276
	1176
	2701
	4851

	Num of bits required for UL resource allocation
	4
	7
	9
	11
	12
	13

	K for DL
	21
	120
	325
	1275
	2850
	5050

	Num of bits required for DL resource allocation
	5
	7
	9
	11
	12
	13



Signaling overhead for resource allocation in NR
Compared with the resource allocation in LTE, there are mainly two differences: 1) multiple sub-carrier spacing introduced: it is agreed that that sub-carrier spacing 15kHz /30kHz /60kHz should be supported for sub-6GHz; 2) larger bandwidth supported, although spectrum utilization is still under discussion in RAN4. 
One example for the possible spectrum utilization for different combinations of SCS and channel bandwidth can be found in [3]: 
	 
	CH BW [MHz] 

	SCS [kHz] 
	5
	10
	15
	20
	30

	
	NRB 
	K
	NRB 
	K
	NRB 
	K
	NRB 
	K
	NRB 
	K

	15
	25
	325
	52
	1378
	79
	3160
	106
	5671
	161
	13041

	30
	[12]
	78
	25
	325
	38
	741
	52
	1378
	79
	3160

	60
	N.A
	 
	N.A
	N.A
	N.A 
	N.A 
	25
	325
	38
	741



	 
	 

	SCS [kHz] 
	40
	60
	80
	100

	
	NRB 
	K
	NRB 
	K
	NRB 
	K
	NRB 
	K

	15
	216
	23436
	N.A.
	N.A
	N.A
	N.A
	N.A
	N.A

	30
	106
	5671
	162
	13203
	217
	23653
	273
	37401

	60
	52
	1378
	80
	3240
	107
	5778
	135
	9180



The maximum K value is 37401 which correspond to 16 bits, and if considering a 3-bit SCS choice, the total number of signaling bits in the resource allocation could be up to 19 bits in NR.
Observation 1: Due to the support of multiple SCS and larger bandwidth, signaling overhead for resource allocation in NR may be up to 19 bits.
From signaling overhead prospective, each non-contiguous allocation could be split into multiple independent contiguous allocations; therefore the straightforward estimate on the signaling overhead for non-contiguous allocation is multiple times of that for a contiguous allocation.
Observation 2: Each non-contiguous allocation could be split into multiple independent contiguous allocations thus the signaling overhead for non-contiguous allocation is multiple times of that for a contiguous allocation.
As discussed above, the total required signaling overhead for supporting non-contiguous allocation could be huge. Further study should be conducted aiming at an effective signaling compressing method. Obviously it seems not feasible in Rel-15 time frame. Therefore we propose that non-contiguous allocation should not be specified in Rel-15 NR. 
Proposal 1: Non-contiguous allocation should not be specified in Rel-15 NR.
Conclusion
Based on the above discussions, we have the following observations and proposal:
[bookmark: _GoBack]Observation 1: Due to the support of multiple SCS and larger bandwidth, signaling overhead for resource allocation in NR may be up to 19 bits.
Observation 2: Each non-contiguous allocation could be split into multiple independent contiguous allocations thus the signaling overhead for non-contiguous allocation is multiple times of that for a contiguous allocation.
Proposal 1: Non-contiguous allocation should not be specified in Rel-15 NR.
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