3GPP TSG RAN WG1 NB-IoT Ad-Hoc Meeting #2
R1-162060
Sophia-Antipolis, France, March 22-24, 2016
Agenda Item:
2.3.1
Source:
Huawei, HiSilicon

Title:
Summary of NB-PUSCH Subcarrier Allocation
Document for:
Discussion and decision
1 Introduction
This document summarizes views on subcarrier indication according to the submitted papers for 3GPP RAN1 NB-IoT Ad-Hoc #2. 
2 Summary of NB-PUSCH subcarrier allocation
The subcarrier indication for NB-PUSCH transmission with 15 kHz subcarrier spacing is summarized in Table 1.
Table 1 Summary of subcarrier indication for 15 kHz subcarrier spacing

	Company
	Huawei [1]
	Ericsson [2]
	Nokia [3]
	ZTE [4]
	MTK [5]
	Samsung [6]
	Sony [7]
	Sharp [8]

	Indication bits
	5
	5
	5
	5
	4 (Pre-configured available subcarriers by RRC signalling)
	6
	6
	5

	Details

(Number of index)
	Single tone
	12
	12
	12
	12
	9
	12
	similar to type 0 allocation
	12

	
	3-tone
	10
	4
	4
	4
	4
	10
	
	10/4

	
	6-tone
	7
	2
	2
	2
	2
	7
	
	7/2

	
	12-tone
	1
	1
	1
	1
	1
	1
	
	1

	
	TPSK (2-tone)
	
	
	
	
	
	11
	
	

	
	TPSK (4-tone)
	
	
	
	
	
	9
	
	


According to Table 1, it is seen that more companies prefer limited resource configurations for subcarrier indication of multi-tone transmission, which can be indicated by 5 bits in UL grant. 
Proposal 1: 5 bits in UL grant are used to jointly indicate the subcarrier number and starting subcarrier for NB-PUSCH transmission with 15 kHz subcarrier spacing. The total number of valid NB-PUSCH allocations for {12, 6, 3, 1} tone transmission formats and 15 kHz numerology is the sum of
1. One allocation of all 12 tones: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12}

2. Two non-overlapping allocations of 6 tones: {0, 1, 2, 3, 4, 5} and {6, 7, 8, 9, 10, 11}

3. Four non-overlapping allocations of 3 tones: {0, 1, 2}, {3, 4, 5}, {6, 7, 8} and {9, 10, 11}

4. Twelve non-overlapping single-tone allocations: {0}, {1}, {2}, {3}, {4}, {5}, {6}, {7}, {8}, {9}, {10}, {11} and {12}

The subcarrier indication for NB-PUSCH transmission with 3.75 kHz subcarrier spacing is summarized in Table 2.
Table 2 Summary of subcarrier indication for 15 kHz subcarrier spacing
	Company
	Huawei [1]
	Ericsson [2]
	Nokia [3]
	ZTE [4]
	MTK [5]
	Samsung [6]
	Sony [7]
	Sharp [8]

	Bits
	5
	6
	6
	6
	5
	6
	6
	5 or 6

	Details
	Limiting schedulable subcarriers
	
	
	
	Configuring 32 schedulable subcarriers by RRC signaling
	
	
	Limiting schedulable subcarriers


According to Table 2, it is seen that more companies prefer to use 6 bits in UL grant to indicate the index of scheduled subcarrier within the full set of 48 subcarriers for NB-PUSCH transmission with 3.75 kHz subcarrier spacing.
Proposal 2: 6 bits in UL grant are used to indicate the subcarrier index for NB-PUSCH transmission with 3.75 kHz subcarrier spacing.
3 Conclusion
In this contribution, summary of NB-PUSCH subcarrier allocation is provided, and the following proposals are given:
Proposal 1: 5 bits in UL grant are used to jointly indicate the subcarrier number and starting subcarrier for NB-PUSCH transmission with 15 kHz subcarrier spacing. The total number of valid NB-PUSCH allocations for {12, 6, 3, 1} tone transmission formats and 15 kHz numerology is the sum of
1. One allocation of all 12 tones: {0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12}

2. Two non-overlapping allocations of 6 tones: {0, 1, 2, 3, 4, 5} and {6, 7, 8, 9, 10, 11}

3. Four non-overlapping allocations of 3 tones: {0, 1, 2}, {3, 4, 5}, {6, 7, 8} and {9, 10, 11}

4. Twelve non-overlapping single-tone allocations: {0}, {1}, {2}, {3}, {4}, {5}, {6}, {7}, {8}, {9}, {10}, {11} and {12}

Proposal 2: 6 bits in UL grant are used to indicate the subcarrier index for NB-PUSCH transmission with 3.75 kHz subcarrier spacing.
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