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1 Introduction
This is an updated for the PUCCH evaluation based on the [6]:
In section 2, some detail information related to the evaluation is provided. The intention is to clarify the evaluation, and it is can be used in the case companies want to add more information into the TP.
Section 3 is an update for the TP, the evaluation results for SR usage ratio w. r. t. IM and background are added, and some content is removed for simplicity.
2 Assumption and methodology
The PUCCH channel is used for SR, CSI reports, ACK/NACK. 
First, The Amount of PRBs occupied by PUCCH due to different kinds of usage is calculated as following, assuming one PRB can accommodate 18 SR, 18 A/N or 12 CQI, the result can be found in the figure 1 in section 3:
· SR can be calculated by 
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,where, 

· NumberofUEs is the number of UEs in connected state which may use PUCCH SR for uplink grant;
· NumberofUEsPerPRB is the maximum number of UEs who share the same PRBs in the same subframe
· Period(ms) is the SR period configured for the UE, here we assume all the UEs has the same SR period for simplicity.
· CQI can be calculated by 
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· A/N for SPS can be calculated by 
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· Regarding the A/N for DS: Because the PUCCH ACK/NACK for DS is calculated by
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[5], assuming maximum 3 OFDM symbols can be used for L1 signalling, that means almost 43 CCEs can be used for PDCCH, so the maximum reserved PUCCH ACK resource for Dynamic-scheduling will be less than 3 PRBs(Ceil(43/18)).
· Regarding the A/N Repetition: Because the number of UEs which require PUCCH ACK/NACK repetition is limited, 1 PRB should be sufficient.
Further more, the usage ratio of SR resource is evaluated based on following assumptions, the result can be found in the table 1 in section 3:
· The trace of the IM and background can refers to appendix of [7]; Except the IM and background, the models for all applications refers to the standard model in NGMN [4], 

· For HTTP, the Delayed TCP ACK mechanism is Segment/Clock based and the Maximum ACK delay is set to 50ms
· The RRC connection and the PUCCH resouce are released if there is no data to transmit for more than 60s.
For the usage ratio of CSI, we think it is roughly equal to the active ratio if the CQI mask is not setup, which can be evaluated along with the DRX evaluation as in [8], otherwise, the usage ratio is 100%.
3 Text proposal to TR 36.822
5
Evaluation of existing EUTRAN functionality

Editor’s note:  Intention is to include evaluations for existing functionality in Rel-8/9/10
5.x
Evaluation of PUCCH resources
5.x.1
PUCCH Resource allocation
The PUCCH channel is used for SR, CQI/PMI/RI reports, ACK/NACK.
In this evaluation, the amount of resources (number of PRBs) occupied by PUCCH due to different kinds of usage has been derived per the following, assuming one PRB can accommodate MPUCCH1 =18 SR or A/N or MPUCCH2 = 12 CQI reports.

· For D-SR: 
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· For CQI: 
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· For SPS A/N: 
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· For Dynamic Scheduling A/N: PUCCH resources for A/N are implicitly allocated by the presence and CCE location of the corresponding DL grant on PDCCH (
[image: image8.wmf])
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 [ref 36.213]).  A maximum of 3 OFDM symbols is assumed for L1 signalling, resulting in almost 43 CCEs for PDCCH.  The maximum reserved PUCCH A/N resource will be less than 3 PRBs (ceil(43/18)).
· For A/N Repetition:  The number of UEs which require PUCCH ACK/NACK repetition is limited, hence 1 PRB is assumed to be sufficient.
Figure 5.x.1-1 shows the allocated PRBs for the PUCCH due to different kinds of usage assuming there are NUE = 300 connected UEs in a 10MHz bandwidth cell.
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Figure 5.x.1-1 PRBs allocated for PUCCH

The number of consumed PRBs for PUCCH resources increases for short SR/CQI periods.
5.x.2
PUCCH resource utilisation ratio

5.x.2.1
PUCCH resource usage for SR

A UE uses the PUCCH resources allocated for SR only when there is a scheduling request, therefore the utilisation ratio of the allocated resource depends on the traffic type. The utilisation of PUCCH SR resource has been evaluated for different data applications and different SR periods: 
For most traffic, the usage ratio of PUCCH allocated for SR is very low.
Table 5.x.2.1 – PUCCH utilisatioin ratio for SR
	Traffic Type
	Mean Packet Interval(ms)
	SR  usage ratio

	
	
	80ms period
	10ms period
	5ms period
	1ms period

	Background of IM
	6253
	0.67%
	0.008%
	0.04%
	0.008%

	IM
	1905
	2.46%
	0.31%
	0.15%
	0.03%

	Gaming
	44
	N/A
	22.7%
	11.4%
	2.3%

	VoIP
	20(160ms for SID frame, 50% activity factor is assumed)
	N/A
	31.3% 
	15.5% 
	3.1%

	Video Telephony
	40
	N/A
	25%
	12.5%
	2.5%

	Web Browsing
	2000
	3.3%
	0.04% 

	0.02%
	0.004%

	FTP
	1000
	15%
	1.9%

	0.96%
	0.19%


5.x.2.2
PUCCH resource usage for CQI

[TBD]

5.x.2.3
PUCCH resource usage for A/N

[TBD]
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