3GPP TSG-RAN Meeting #49bis                                                                R4-090328
Ljubljana, Slovenia, Jan. 12-16, 2009

Source: 

Motorola

Title: 

NS_07 Emission Table

Agenda Item:
6.2.2

Document for:
Discussion 

1
Introduction

NS_07 emission table for Band 13 is currently specified in TS36.101 for 3 regions with values to be defined as shown below in Table 6.2.4-2. This document proposes a methodology for populating these values, so work can be completed by the next RAN4 meeting for REL 8.  Values are also proposed for Region A and Region B.
Table 6.2.4-2: A-MPR for “NS07”

	 
	Region A
	Region B
	Region C

	[RB_start]
	TBD
	TBD
	TBD

	[Max. L_CRBs] 
	TBD
	TBD
	TBD

	 A-MPR (dB)
	TBD
	TBD
	TBD


2
Background

UE Additional Maximum Power Reduction for Band 13 through NS_07 signalling is used to manage the UE emissions for Option 1 (over provisioned the PUCCH allocation) into the adjacent Public band. This option is shown in Figure 2-1 together with the key emission contributor (shown in red) for the different regions into the Public Safety Band. 
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Figure 2-1: Deployment scenarios for Band 13

Three RB_start regions are specified as in TS36.101 (Region A, B and C). In all cases the emission requirement is –[60]dBm/6.25KHz (-48dBm/100kHz) for any RB allocation. Based on the above deployment scenario the following observations can be made:

2.1
Region A

RB_start location 0 – 12 could be considered as Region A as shown in Figure 2.1-2. 
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Figure 2.1-2: Region A Deployment scenarios for Band 13

· For low RB allocations the 3rd order Image and LO emissions are the key contributors to interference to the PS Band. In this case, the worst case scenario is 12-15dB MPR for a 1RB allocation. 15dBm MPR would imply a (23dBm → 8dBm) transmit power excluding any power tolerance accuracy 
· For larger allocations, the ACLR/OOB emission is the key contributor to interference to the PS Band. In this case, 12-15dB MPR would also be needed in the case of larger allocation (10RB → 50 RB). Full allocation (50 RB) may not be a typical scenario since RBs may be needed to be reserved for PUCCH transmission to avoid inter-cell interference. However this possible scenario could be addressed in the table.
· If contiguous RBs are only allocated in this Region A, it is possible to reduce the required MPR. In the case of L_CRB = 6 then the MPR needed to meet the emission requirements would be reduced to 8dB. In this case the transmitted power would be (23dBm → 15dBm excluding power tolerance accuracy). Therefore it may be useful to specify this additional sub-set for Region A. Now Region A (13 RB ~ 2.5MHz) could now be more attractive due to lower MPR, to provide capacity and throughput gain for future network enhancement.  We note from TS36.942 that 15dBm transmit power would be within the mean and 95% CDF UE power distribution. Finally a 6RB allocation is also aligned with PRACH RV.

· The number of possible L_CRB options should be limited since this would lead to an excessive number of test points.  
Therefore, it is proposed Region A could be defined for two scenarios as shown in Table 2.1-1
1. One scenario for exactly [6] RB which allows for [8] dB MPR

2. All other RB allocations which allow for up to [15] dB MPR

Note the use of 6 RB is shown as an example but could be in range of 5, 6, 8, and possibly 10 as these L-CRBs all fall within Region A
	Table 6.2.4-2: A-MPR for “NS07”

	 
	REGION A 
	REGION B 
	REGION C

	RB_Start1
	[0]  - [12]
	 
	 

	L_CRB2
	[6]
	> [6] , < [6]
	 
	 

	A-MPR3
	≤ [8] 
	≤ [15] 
	 
	 

	Note
	 

	1
	RB_Start indicates the lowest RB index of transmitted resource blocks

	2
	L_CRB is the length of a contiguous resource block allocation

	3
	Does not include power accuracy tolerance for A-MPR


Table 2.1-1: RB_start 0 to 13 for L_CRB of 6 and >6, <6 L_CRB
2.2
Region B

Region B provides a more complex scenario to specify to account for different PUCCH allocation widths. These widths may vary between 1 and 6. (Figure 2.2-1 illustrates a width of 3) which limit the maximum L_CRB that can be supported. 
There are three variables that can be used to define the requirements in this region. These are the start position R_Start, L_CRB and MPR.  Our view it more useful to specify the maximum L_CRB that can be supported for 0 MPR for specific R_Start location. This scenario would be similar to a normal operation where the network can schedule an UL PRACH, PUCCH, SRS or PUSCH knowing there are no or small MPR constraints 
Figure 2.2-1: Region C deployment scenarios for Band 13
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The following issues need to be addressed, please refer to Figure 2.2-1:
· 5th order Image and LO emission into PS band. Such emissions are a function of modulator LO and Image requirement as well as the RF PA ACLR requirement. For 1 RB allocation on PUCCH regions;

· Worst case is 1dB MPR needed for 1RB allocation in RB_Start 13-15 which normally allocated to PUCCH for Option 1 (over–provisioned PUCCH) 
· PUCCH allocations for RB_Start 34-36 do not need any MPR as they are not 3rd , 5th order Image and LO limited.
· PUCCH allocations. Figure 2.2-1 illustrates a 2x3 PUUCH allocation that limits the maximum L_CRB to 18RB. Increasing or decreasing the PUCCH allocation would modify this value –so this needs to be addressed in the table. 
· ACLR/ OOB Limitations. 

· A larger L_CRB value would benefit any frequency scheduling scenario and PUSCH and PRACH allocations. Also in this case a higher peak throughput can be supported. However, the ACLR/OOB emission would increase with L_CRB and would place an upper bound for the L_CRB in order to meet the emission target.
· ACLR /OOB emission for large PUSCH RB allocations is also a function of RB location (RB_Start). Worst case is RB_Start closest to PS. So a smaller PUCCH allocation (e.g. 2x 3 PUCCH) would not imply an increase in L_CRB since RB_Start for a PUSCH or PRACH allocations would decrease.
· Specific allocation size for PUSCH. Only specific L_CRB allocations in the range of 10, 12, 15, 16, 18 etc are allowed in the RAN1 specifications.

In order to address these different issues it is proposed to define a range of RB_Start values which would support the maximum L_CRB at an associated MPR value. Ideally, in this case, the MPR should be close to 0 to ensure edge of cell coverage is not impacted for PUSCH, PUCCH, PRACH and SRS transmissions. In the following section we investigate optimum RB_Start scenarios for L_CRB of 16, 14 and 12
a)
L_CRB 16

Based on measured data as shown in Figure 2.2-2 using an 800 MHz RF power amplifier (with 3 dB tighter ACLR specification) we note that a L_CRB of 16 cannot be supported without MPR even if we increase the RB_Start location away from the PS band to RB_Start 23.

Figure 2.2-2: RB_start 19 to 23 for L_CRB of 16

b)
L_CRB 14

L_CRB of 14 is not supported in the RAN1 specification. So this scenario was not investigated.

c)
L_CRB 12

Based on measured data, as shown in Table 2.2-1 we note that for an RB_start of 19 then the maximum L_CRB that can be supported is 12 RB and this would meet the PS emission requirements. 
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Table 2.2-1: RB_start 15 to 21 for L_CRB of 12

Note an RB_Start of 21 is proposed to allow ALCR/OOB margin for the –[60]dBm/6.25KHz (-48dBm/100kHz requirement. Figure 2.2-4 shows the possible L_CRB for different PUCCH configurations.
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Figure 2.2-4: RB_start 21 for L_CRB of 12

In order to support a maximum L_CRB of 12 with no MPR, the following entries for Region B could be considered to take into account the impact of 5th order Image and LO emission (RB_start 13) and the impact of ACLR/OOB (RB_Start 21) as shown in Table 2.2-2
	Table 6.2.4-2: A-MPR for “NS07”

	 
	REGION A 
	REGION B 
	REGION C

	RB_Start1
	
	[13] - [TBD] 
	TBD 
	[21] -[TBD]
	 

	L_CRB2
	
	≤ [ x ] 
	TBD 
	≤ [ 12 ] 
	 

	A-MPR3
	
	[1]
	TBD 
	[0]
	 

	Note

	1
	RB_Start indicates the lowest RB index of transmitted resource blocks

	2
	L_CRB is the length of a contiguous resource block allocation

	3
	Does not include power accuracy tolerance for A-MPR


Table 2.2-2: RB_Start 15 to 21 for L_CRB of 12

2.3

Region C

Currently two possibilities for RB_Start exist for Region C. This could be either RB_Start 37 or 44 as shown below in Figure 2.3-1.
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Figure 2.3-1: Region C deployment scenarios for Band 13

· RB_start 44 could align with the RBs needed to address 3rd order LO and Image products which fall within the PS band. The MPR needed for these RB assignments would depend on the assumptions for ACLR, and LO and Image requirements as specified in TS36.101. Taking into account typical UE implementation L_CRB would need to be specified as >2 with an associated A-MPR of 3dB for the 3rd order Image and LO emissions. 
· RB_Start 37 could be symmetrical to Region A and needs further analysis. In particular we need to address if any additional spurious emissions from the Tx mixer would make this a better RB_Start for Region C.

 Therefore, it is proposed that Region C is left for further investigation. 

2.4
Power Tolerance 

The proposed MPR does not include any power accuracy tolerance. Power tolerance is the ability of the UE to configure its Tx power over the transmit dynamic range. +23 dBm to -40 dBm. We note that the power accuracy would decrease as the transmit power is reduced as in the case of MPR. In this case, the actual transmit power would be the MPR value minus the power accuracy tolerance. 

Currently RAN4 has not defined the power tolerance in TS36.01 (Table 6.2.5.-1) for values below 21dBm, however, it is expected this would be in the range of 5-8 dB and this would need to be included in the NS-07 table or referenced to the applicable section in TS36.101. 
In order to minimise the impact of power accuracy, one approach would be to define L_CRB as a function of the lowest MPR needed to meet the emission requirements as described in the document. Ideally, in this case, the MPR should be close to 0 to ensure edge of cell coverage is not impacted for PUSCH, PUCCH, PRACH and SRS transmissions. Also, in the case of a low MPR this should not impact the tolerance requirements defined for UE output power dynamics.

3.0
Conclusion

This contribution discusses some of the open issues that need to be considered in defining the NS_07 MPR table due to 3rd  and 5th order Image and LO  and ACLR/OOB emission into PS band. 
Based on the goal of minimizing the required MPR and maximising the allowed L_CRB transmission configuration the following values are proposed for NS_07 table for RAN49bis as shown below in Table 3-1. Based on this step approach the remaining elements for Region B and C can be concluded in RAN50. 
	Table 6.2.4-2: A-MPR for “NS07”

	 
	REGION A 
	REGION B 
	REGION C

	RB_Start1
	[0]  - [12]
	[13] - [TBD] 
	 TBD
	[21] -[TBD]
	TBD 

	L_CRB2
	[6]
	> [6] , < [6]
	≤ [ x ] 
	 TBD
	≤ [ 12 ] 
	TBD 

	A-MPR3
	≤ [8] 
	≤ [15] 
	[1]
	TBD 
	[0]
	TBD 

	Note

	1
	RB_Start indicates the lowest RB index of transmitted resource blocks

	2
	L_CRB is the length of a contiguous resource block allocation

	3
	Does not include power accuracy tolerance for A-MPR


Table 3-1: Proposed Table 6.2.4-2: A-MPR for NS07
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