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Indication of UL Interference and Noise Level
JueJun Liu and Zhigang Rong
Huawei Technologies Co., Ltd.
Explanation

For open-loop power control, an indication of the UL interference and noise level is broadcast to the mobile stations using the UL Interference and Noise Level IE. The NI values indicate the estimated average power level (dBm) per subcarrier in a particular region. In current 16e, the BS may assign multi-regions of the same permutation type. For FDD mode or TDD mode when longer frames are used, BS tends to assign multiple regions with the same permutation type. For example, when the BS assigns two PUSC regions in one UL subframe, the PUSC region NI indicates the average power level per subcarrier in both PUSC regions. The BS cannot separately indicate the exact noise and interference level for each PUSC region. The same problem exists when the BS assigns multiple AMC, AAS, CQI/ACK/PeriodicRanging, Optional PUSC, Sounding, or MIMO regions. This will affect the open loop power settings of MSs in different PUSC region.
We propose BS should separately indicate the exact NI for each region, which have same permutation type. For example, When the BS assigns multiple PUSC regions, the PUSC region NI in the UL Noise and Interference Level IE indicates the average power level per subcarrier for the first PUSC region. The NI of first PUSC region is used as base value. The exact interference and noise level of other PUSC region is then defined as follows.    NIexact  =   NIbase + NIoffset. NIoffset can be transmitted using the reserved bits in the UL zone IE. Other permutations are similar to PUSC. AAS UL zone IE need also to be modified.
Proposed Text Changes

8.4.5.4.6 AAS UL IE format
Page 761 Line 60 add NIOffset description
NIOffset


Define the offset value of NI in the defined AAS UL zone. This is a comparative value to NI of field in the UL Noise and Interference Level IE with same permutation type. The exactly NI is equal to NI + NIOffset.
Modify table 370 as following
Table 370—OFDMA AAS UL IE format
	Syntax
	Size(bits)
	Notes

	AAS_UL_IE {
	 
	 

	Extended UIUC
	4
	AAS = 0x02

	Length
	4
	Length = 0x03

	Permutation
	2
	0b00: PUSC permutation

0b01: Optional PUSC permutation
0b10: Adjacent subcarrier permutation
0b11: Reserved

	UL_PermBase
	7
	－

	OFDMA symbol offset
	8
	－

	AAS zone length
	8
	Number of OFDMA symbols in AAS zone 

	Uplink_preamble_config
	2
	0b00: 0 symbols

0b01: 1 symbols
0b10: 2 symbols
0b11: 3 symbols

	NIOffset
	4
	0000：0 dB；0001：+1 dB；0010：+2 dB；0011：+3 dB；0100：+4 dB；0101：+5 dB；0110：+6 dB；0111：+7 dB；1000：－1 dB；1001：－2 dB；1010：－3 dB；1011：－4 dB；1100：－5 dB；1101：－6 dB；1110：－7 dB；1111：－8 dB；

	Reserved
	1
	Shall be set to zero


8.4.5.4.7 UL Zone Switch IE format
Page 762 Line 58 add NIOffset description
NIOffset

Define the offset value of NI in the defined UL zone. This is a comparative value to NI of field in the UL Noise and Interference Level IE with same permutation type. The exactly NI is equal to NI + NIOffset.
Modify table 371 as following
Table 371—OFDMA UL Zone IE format
	Syntax
	Size(bits)
	Notes

	UL_Zone_IE {
	 
	 

	Extended UIUC
	4
	UL_Zone = 0x04

	Length
	4
	Length = 0x03

	OFDMA symbol offset
	7
	－

	Permutation
	2
	0b00: PUSC permutation

0b01: Optional PUSC permutation
0b10: Adjacent subcarrier permutation
0b11: Reserved

	UL_PermBase
	7
	－

	AMC type
	2
	Indicates the AMC type in case permutation

type = 0b10, otherwise shall be set to 0.
AMC type (NxM = N bins by M symbols):
0b00: 1x6
0b01: 2x3
0b10: 3x2
0b11: Reserved

	Use All SC indicator
	1
	0: Do not use all subchannels

1: Use all subchannels

	Disable subchannel rotation 
	1
	Only applies to PUSC permutation (see section

8.4.6.2.6)
0 = subchannel rotation enabled
1 = subchannel rotation disabled

	NIOffset
	4
	0000：0 dB；0001：+1 dB；0010：+2 dB；0011：+3 dB；0100：+4 dB；0101：+5 dB；0110：+6 dB；0111：+7 dB；1000：－1 dB；1001：－2 dB；1010：－3 dB；1011：－4 dB；1100：－5 dB；1101：－6 dB；1110：－7 dB；1111：－8 dB；


Backward compatibility
Legacy mobile station will use the existing NI level and will ignore the reserved bits in the UL Zone IE and the AAS UL IE. New mobile stations will interpret the reserved bits in the UL Zone IE and the AAS UL IE as described above, thereby resulting in improved performance with respect to legacy mobile stations.
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