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1. Introduction

In RAN1#74, following agreement was achieved for interference mitigation in TDD eIMTA[1]
· In UL, 
· Up to two sets of subframes  will be UE-specifically signaled per serving cell
· A potential UL subframe  will belong to one of the above mentioned sets

· Up to two sets of open-loop power control parameters (Po and alpha) are defined

· These parameters are applicable to PUSCH and SRS channels

· TPC commands are accumulated separately for each subframe set
· FFS on
· whether the subframe set is signaled in semi-static or dynamic manner
· details of how to determine the parameters of each PUSCH and SRS transmission 
· whether to enlarge TPC steps assuming the same number of TPC bits as in current specification
· PHR operation
In this contribution, we further evaluate the performance of separate closed loop power control (CLPC) with current absolute TPC step in macro-pico adjacent channel scenario and with enlarged TPC steps assuming two TPC bits as in current specification, and show the corresponding performance gains.
2. Absolute CLPC
As described in [2], the absolute CLPC should also be running in two separate subframe sets, because of the default TPC value selection in case no TPC command is received. eNB measures the IoT or SINR fluctuation in one subframe set, then decides the TPC commands for subframes in this subframe set. If UE does not receive TPC command for one UL subframe, it applies the same TPC command as in the last subframe belonging to the same subframe set. Two simulation cases are studied:

·  Case 1: The macro-cell SIB-1 is configured with TDD UL/DL configuration #1; two CLPC processes are independently run upon two subframe sets {2,3,7,8} and {4,9}, respectively. 

·  Case 2: The macro-cell SIB-1 is configured with TDD UL/DL configuration #2; two CLPC processes are independently run upon two subframe sets {2,7} and {3,4,8,9}, respectively.

More detailed description of the simulation assumptions are given in Appendix. 
The pico uplink performance comparisons between separate absolute CLPC with enlarged TPC steps and separate absolute CLPC with legacy TPC steps are given in Figure 1 for Case 1 and in Figure 2 for Case 2. Here, the ‘legacy TPC step’ is {-4, -1, 1, 4}[3] and the ‘enlarged TPC step’ is {-4,0,4,8}. The performance of OLPC without CLPC is also given for comparison. 
It is observed from Figure 1 that, when macro-cell SIB1 is set to TDD configuration #1, 
· The pico uplink performance gain of separate OLPC+CLPC with enlarged TPC step over separate OLPC is 13.1% for UE average throughput, 10% for 5%-ile UE throughput and 26% for 50%-ile UE throughput.

· The pico uplink performance gain of separate OLPC+CLPC with enlarged TPC step over the legacy step is 6.2% for UE average throughput, 6.5% for 5%-ile UE throughput, and 11.5% for 50%-ile UE throughput. 
It is observed from Figure 2 that, when macro-cell SIB1 is set to TDD configuration #2, 
· The pico uplink performance gain of separate OLPC+CLPC with enlarged TPC step over separate OLPC is 11% for UE average throughput, 36.4% for 5%-ile UE throughput and 14.4% for 50%-ile UE throughput.
· The pico uplink performance gain of separate OLPC+CLPC with enlarged TPC step over the legacy TPC step is 4% for UE average throughput, 17.1% for 5%-ile UE throughput, and 3.5% for 50%-ile UE throughput.
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Figure 1 Pico uplink performances given macro cell SIB1 as TDD configuration #1
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Figure 2 Pico uplink performances given macro cell SIB1 as TDD configuration #2
Observation: Separate absolute CLPC with enlarged TPC steps could improve the performance of pico uplink.
Proposal: Enlarged (or configurable) TPC steps should be supported in absolute CLPC.
3. Conclusions

This contribution shows that
Observation: Separate absolute CLPC with enlarged TPC steps could improve the performance of pico uplink.
It is therefore proposed that
Proposal: Enlarged TPC steps should be supported in absolute CLPC.
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Appendix
Table 1 Simulation assumptions
	Parameters
	Assumptions

	Scenario
	Multi-cell, macro-pico adj-channel

	Traffic model
	· FTP model 1, 0.5Mbytes file size
· traffic generation per macro area 
· ratio of DL and UL arriving rate = 2/1, λ for DL is 2.5

	Time scale for reconfiguration
	D/U configuration is fixed as D/U configuration #1 for macro cell in case 1 and D/U configuration #2 for macro cell in case 2.

For pico cell, time scale is 10ms, seven D/U configurations defined in Rel-8 are used

	Macro eNB Tx power
	46dBm

	Pico eNB TX power
	24 dBm

	UE power class
	23 dBm

	UE Power Control
	Po = -82dBm, alpha = 0.9 and Po = -72dBm, alpha = 0.9 for two subframe sets

	Macro antenna configuration
	2Tx, 2Rx

	Pico antenna configuration
	2Tx, 2Rx

	UE antenna configuration
	1Tx, 2Rx

	Small scaling fading channel
	Not modelled

	PDCCH symbol number
	2

	PUCCH PRB number
	2

	Scheduler
	FIFO

	DL CSI feedback period
	10ms

	UL CSI feedback period
	10ms

	HARQ retransmission scheme
	CC

	Max retransmission times
	4

	ACIR BS-BS
	43dB

	ACIR BS-UE
	33dB

	ACIR UE-BS
	30dB

	ACIR UE-UE
	28dB
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