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1 Introduction

In the last RAN2 #76 meeting, we discussed DL scheduling restriction problem for different traffic characteristics of IM, Gaming and VoIP [1]. 
In this contribution, we will provide DL control channel resource estimation for background traffics and draw some concerns for further study.

2 Discussion
According to [2], we have PDCCH CCE distribution situation for Case 1 in Table 1. 
Table 1. CCE aggregation level distribution (%)
	
	1 CCE
	2 CCE
	4 CCE
	8 CCE

	Case 1 
	55.72
	28.66
	12.33
	3.29


Assuming a system with 5MHz downlink bandwidth, there are 25RBs and we consider PDCCH recourse is configured with 3 OFDM symbols. Numbers of REGs available for PDCCHs is 193 and it is 20 CCEs (4 REGs for PCFICH and PHICH is mapped to the first three OFDM symbols). From Table 1 it is easy to figure out that the number of CCEs used for a particular PDCCH transmission in average is about 2. Assuming symmetric DL/UL PDCCH occupation, the number of PDCCHs for DL scheduling per subframe is 5.
Background traffic scenarios we intend to estimate the downlink capacity are collected in Table 2.[3] 
Table 2 Traffic characteristics of Background applications
	Trace ID
	Description
	Mean DL Packet Interval(ms)
	Mean UL Packet Interval(ms)
	Mean DL Packet Size (Bytes)
	Mean UL Packet Size (Bytes)

	8
	Background (MSN)
	8091
	5405
	186
	67

	15
	Background (multi-app: skype/gtalk/twitter/weather/stock) – C
	17730
	11751
	98
	119

	24
	Background (nimbuzz gtalk android)
	156250
	149254
	67
	69

	35
	Background (B3) – facebook, youtube, email, weather, maps, appn store
	3472
	2151
	253
	117


Moreover, we consider each UE has fixed packet interval and size, and the system (two antenna ports) uses QPSK and 2/3 code rate to all RBs. Therefore, the maximum number of users can be scheduled with limitation of PDCCH and PDSCH resource can be given by:[1]
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Table 3 PDCCH and PDSCH capacity estimation for Background traffics
	Trace ID
	Description
	PDCCH Capacity (half for DL, half for UL)
	PDSCH Capacity
	PDCCH Capacity (considering packet ratio between DL & UL)

	8
	Background (MSN)
	40455
	26968
	31074

	15
	Background (multi-app: skype/gtalk/twitter/weather/stock) – C
	88650
	118203
	70671

	24
	Background (nimbuzz gtalk android)
	781250
	1562500
	763359

	35
	Background (B3) – facebook, youtube, email, weather, maps, appn store
	17360
	5787
	13282


According to the results from Table 3 we observe that DL PDCCH recourse is insufficient for trace 15 and 24, especially for trace 24 PDCCH is only half the capacity of PDSCH. Thus, for some background applications, DL efficiency of background traffics becomes worse due to small DL packet size. 
Proposal: For some background traffic scenarios, PDCCH restriction may bring limitation to the affordable system capacity with PDSCH and this influence should be taken in account in further discussion.
The observation above is obtained through a generally evaluation and it should be further examined through more practical study and traffic modelling.
3 Conclusion

This contribution poses a preliminary evaluation for PDCCH scheduling limitation problem of background traffics and conclude with the following proposal:
Proposal: For some background traffic scenarios, PDCCH restriction still brings limitation to the affordable system capacity with PDSCH and this influence should be taken in account in further discussion.
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