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1 Introduction
In last RAN plenary, a new WID for LTE RAN enhancements [1] was approved. One of the objectives is:
· More efficient management of system resources (e.g. UL control channel resources) for connected mode UEs that are temporarily inactive, facilitating potentially larger user populations in connected mode.
We understand the evaluations for existing functionality are invited and will be captured in the TR36.822 section 5 [2]. In the contribution [3], an initial evaluation on the UL control channel resources (e.g. PUCCH) is performed. 

We propose to capture the evaluation on PUCCH resource in [3] to the TR36.822 section 5. the TP is provided in section2
2 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 resource
The PUCCH channel is used for SR, CQI/PMI/RI reports, ACK/NACK. Amount of PRBs would be occupied by PUCCH due to different kinds of usage.

· 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 
[image: image2.wmf])

(

)

18

(

ms

CqiPeriod

sPerPRB

NumberofUE

s

NumberofUE

PUCCH

CQI

ú

ú

ù

ê

ê

é

=


· A/N for SPS: Can be calculated by 
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· 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)).
· A/N Repetition: Because the number of UEs which require PUCCH ACK/NACK repetition is limited, 1 PRB should be sufficient.
Based on above formulas, the following figure shows the allocated PRBs for the PUCCH due to different kinds of usage assuming there are 300 connected UEs in a 5MHz bandwidth cell
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Predictably, there may be more UEs keeping in connected state in the future, and then more PUCCH resources will be consumed accordingly, it is observed that the PUCCH resources are mainly allocated for SR and CQI/PMI/RI reporting. 

A UE would used the allocated SR only when there is a scheduling requirement which further depends the traffic type, The usage of PUCCH SR resource is further evaluated for different data application, wherein the models refers to standard model in NGMN[4]:For VoIP, we consider 160ms for SID frames, 50% activity factor, and dynamic scheduling is used. For HTTP, the Delayed Tcp Ack mechanism is Segment/Clock based and the Maximum Ack delay is set to 50ms with 60Mbps available data rate for this UE, and assuming that the RRC connection is released if there is no data to transmit for more than 60s.
The following table shows the PUCCH SR resource usage ratio for different traffic model as well as different SR periods.
	Traffic Type
	Mean Packet Interval(ms)
	SR  usage ratio

	
	
	10ms period
	5ms period
	1ms period

	Gaming
	44
	22.7%
	11.4%
	2.3%

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

	Video Telephony
	40
	25%
	12.5%
	2.5%

	Web Browsing
	2000
	0.04% 
(3.3% for 80ms period)
	0.02%
	0.004%

	FTP
	1000
	1.9%
(15% for 80ms period)
	0.96%
	0.19%


It can be observed that the usage ratio of PUCCH allocated for SR is very low. 
The UE will only send SRS during active time and sent CSI during active time or on duration only depending on if the CQI-mask is setup, so the usage ratio of PUCCH allocated for SRS/CSI is equal the active ratio or on duration ratio.
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