3GPP TSG-RAN WG4 (Radio) Meeting #65
R4-126445
New Orleans, LA, 12 – 16 November 2012
Agenda Item:
6.22.1
Source: 
Alcatel-Lucent, Verizon
Title: 
Recommendations on ACLR for Public Safety Broadband High Power UE
Document for:
Discussion
1.
Introduction

The WI proposal to specify the Public Safety Broadband High Power UE for Band 14 (B14) for Region 2 requirements was approved in RAN#55 [1]. One objective of the WI is to take into account the co-existence and compatibility of LTE systems deployed in the 700MHz band.
The Adjacent Channel Leakage Ratio (ACLR) requirement of the B14 High Power (HP) UE was discussed in RAN4#64bis [2] but no conclusion was made. Companies were asked to study the case with a lower HP UE maximum output power (MOP) of 31 dBm as an alternative.

In this paper, we provide our simulation results using the agreed simulation assumptions in the TR 36.837 [3], except with HP UE MOP of 31 dBm. We show here the impact of the ACLR of the B14 HP UE on the uplink (UL) throughput of the coexisting Band 13 (B13) E-UTRA network, and provide our recommendations on the ACLR requirement of the B14 HP UE. 
2.
Simulation results and discussions
The impact of the ACLR offset of the B14 UE on the UL throughput of the coexisting B13 E-UTRA network are shown in the figures below. For the purpose of comparison, we show here the simulation results with both HP UE MOP of 31 dBm and 33 dBm in finer resolution (2 dB per step).

The UL throughput Vs ACLR offset with PC algorithm parameter set 1A and set 2A are shown below in figures 1 and 2, respectively.
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Figure 1: Band 13 UL throughput loss Vs ACLR offset of the Band 14 UE (PC set 1A)
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Figure 2: Band 13 UL throughput loss Vs ACLR offset of the Band 14 UE (PC set 2A)
The UL throughput Vs ACLR offset with PC algorithm parameter set 1B and set 2B are shown below in figures 3 and 4, respectively.
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Figure 3: Band 13 UL throughput loss Vs ACLR offset of the Band 14 UE (PC set 1B)
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Figure 4: Band 13 UL throughput loss Vs ACLR offset of the Band 14 UE (PC set 2B)
The ACLR offsets of the 31 dBm and 33 dBm B14 UE which cause the same B13 UL throughput loss as 23 dBm B14 UE (with 0 dB ACLR offset) are summarized below in table 1. Note that the PC algorithm parameters used in the simulation for the 31 dBm B14 UE are the same as those for the 33 dBm B14 UE. This means that the PC algorithms (including set 1B and set 2B) for the 31 dBm B14 UE are 2 dB less aggressive than those for the 33 dBm B14 UE.
Table 1: ACLR offsets of 31 dBm and 33 dBm UE causing same throughput loss as 23 dBm UE
	PC parameter set
	31 dBm UE ACLR offset [dB] with the same average throughput loss
	31 dBm UE ACLR offset [dB] with the same 5%-tile throughput loss
	33 dBm UE ACLR offset [dB] with the same average throughput loss
	33 dBm UE ACLR offset [dB] with the same 5%-tile throughput loss

	PC set 1A
	3
	3
	7.5
	6.5

	PC set 2A
	1
	1.5
	4
	5.5

	PC set 1B
	12.5
	8
	>15
	>15

	PC set 2B
	6
	7.5
	13
	>15


It can be seen from table 1 the required ACLR offsets of the 31 dBm and 33 dBm B14 UE to cause the same B13 UL throughput loss as 23 dBm B14 UE (with 0 dB ACLR offset) largely depend on the PC algorithm parameters used by the networks. Since UE would be roaming among networks that use different PC algorithm parameters, we propose to specify an additional ACLR offset of 8 dB (i.e. ACLR of 38 dB) for the 31 dBm B14 UE, or an additional ACLR offset of 10 dB (i.e. ACLR of 40 dB) for the 33 dBm B14 UE, in order to protect the B13 networks with different PC algorithm parameters settings. Note that with the proposed ACLR offsets, even in the worst case scenario (i.e. the B14 UE transmit at MOP with 80 dB MCL to the B13 BS), the emission level from the B14 UE into the B13 UL (i.e. MOP – ACLR – MCL) will be the same among the different UE MOP (23dBm, 31 dBm or 33 dBm).
3.
Conclusions
In this paper, we have provided the simulation results showing the impact of the ACLR of the 31 dBm and 33 dBm B14 UE on the UL throughput of the coexisting B13 E-UTRA network.  The simulation results have shown that the required ACLR offsets of the 31 dBm and 33 dBm B14 UE to cause the same B13 UL throughput loss as 23 dBm B14 UE (with 0 dB ACLR offset) largely depend on the PC algorithm parameters used by the networks. Therefore, we propose to specify an additional ACLR offset of 8 dB (i.e. ACLR of 38 dB) for the 31 dBm B14 UE, or an additional ACLR offset of 10 dB (i.e. ACLR of 40 dB) for the 33 dBm B14 UE, in order to protect the B13 networks with different PC algorithm parameters settings.
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