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1. Overhead Assessment

The way forward on uplink power control includes estimating the overhead of the different mechanisms for sending the closed loop corrections, i.e. periodic and a-periodic. Table 1 (editable Excel sheet) contains a simple method to assess the overhead, and some preliminary figures. The mechanisms compared are:

a) Periodic multi-rate PC: Periodic PC where PC commands can be sent with different periods, e.g. depending on user activity.
b) A-periodic PC: PC commands are sent in UL grant and DL assignment. For simplicity in this assessment, and to get an upper bound on the associated overhead, it is assumed that the PC commands are sent in every grant and assignment.
Note that the uplink sounding reference signal overhead is listed under the periodic mechanism. Although not required, they may of course also be used in the a-periodic case.
2. Discussion and Proposal

Although based on preliminary figures, it is seen that the overhead associated with periodic closed loop corrections is large, especially in the uplink. This motivates the a-periodic solution, as e.g. proposed in ‎[1]. 

3. References

[1] R1-071591, “Intra-cell Uplink Power Control for E-UTRA – Comments on Open Issues and Proposed Mechanism”, Ericsson.

Table 1. Overhead assessment


[image: image1.emf]System parameters Definition

Bandwidth [Hz] BW 4,5E+06

Total No of Resource Elements per TTI  NREpTTI = BW/15e3*14 4200

Periodic multi-rate PC

PC Sub-state 1 2 3 4 CPC Total

Number of UEs per state Nue 200 200 200 200 200 1000

PC Rate [Hz] Rpc 200 100 50 25 0

PC period [TTIs] Tpc = 1000/Rpc 5 10 20 40

Number of closed loops (CCH/TCH) Nloops 1

Downlink (power commands)

Number of PC bits Nbits 2 2 2 2 0

Code rate Rcode 0,33 0,33 0,33 0,33 0,33

Modulation level [bits/symbol] M 2 2 2 2 2

Number of REs per TTI NRE = Nloops*(Nue/Tpc)*Nbits/(Rcode*M) 120 60 30 15 0 225

Relative DL overhead OHdl = NRE/NREpTTI 2,86% 1,43% 0,71% 0,36% 0,00% 5,36%

Uplink (sounding reference signals)

Number of SRSs per TTI Nsrs = Nue/Tpc 40 20 10 5 0 75

Number of REs per SRS (FDM, 1RE/RB) NREsrs 25 25 25 25 25

Number of SRS REs per TTI NREsrsTTI = Nsrs*NREsrs 1000 500 250 125 0 1875

Relative UL overhead OHul = NREsrsTTI/NREpTTI 23,81% 11,90% 5,95% 2,98% 0,00% 44,64%

Power consumption

How model??

A-periodic PC

Number of PC bits Nbits2 2

Code rate Rcode2 0,33

Modulation level [bits/symbol] M2 2

Number of L1/L2 CCHs (UL grants + DL assignments)Nscch = 2*BW/(60*15e3) 10

Number of resource elements NRE2 = Nscch*Nbits2/(Rcode2*M2) 30

Relative DL overhead OHdl2 = NRE2/NREpTTI 0,71%


_1235465171.xls
Sheet1

		System parameters		Definition

		Bandwidth [Hz]		BW		4.5E+06

		Total No of Resource Elements per TTI		NREpTTI = BW/15e3*14		4200

		Periodic multi-rate PC

		PC Sub-state				1		2		3		4		CPC		Total

		Number of UEs per state		Nue		200		200		200		200		200		1000

		PC Rate [Hz]		Rpc		200		100		50		25		0

		PC period [TTIs]		Tpc = 1000/Rpc		5		10		20		40

		Number of closed loops (CCH/TCH)		Nloops		1

		Downlink (power commands)

		Number of PC bits		Nbits		2		2		2		2		0

		Code rate		Rcode		0.33		0.33		0.33		0.33		0.33

		Modulation level [bits/symbol]		M		2		2		2		2		2

		Number of REs per TTI		NRE = Nloops*(Nue/Tpc)*Nbits/(Rcode*M)		120		60		30		15		0		225

		Relative DL overhead		OHdl = NRE/NREpTTI		2.86%		1.43%		0.71%		0.36%		0.00%		5.36%

		Uplink (sounding reference signals)

		Number of SRSs per TTI		Nsrs = Nue/Tpc		40		20		10		5		0		75

		Number of REs per SRS (FDM, 1RE/RB)		NREsrs		25		25		25		25		25

		Number of SRS REs per TTI		NREsrsTTI = Nsrs*NREsrs		1000		500		250		125		0		1875

		Relative UL overhead		OHul = NREsrsTTI/NREpTTI		23.81%		11.90%		5.95%		2.98%		0.00%		44.64%

		Power consumption

		How model??

		A-periodic PC

		Number of PC bits		Nbits2		2

		Code rate		Rcode2		0.33

		Modulation level [bits/symbol]		M2		2

		Number of L1/L2 CCHs (UL grants + DL assignments)		Nscch = 2*BW/(60*15e3)		10

		Number of resource elements		NRE2 = Nscch*Nbits2/(Rcode2*M2)		30

		Relative DL overhead		OHdl2 = NRE2/NREpTTI		0.71%

		Terminology

		RE - Resource Element

		SRS - Sounding Reference Signal
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