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1 Introduction

VoLTE and Semi-Persistent Scheduling (SPS) support have been extensively discussed in the context of Dual Connectivity (DC). At RAN2#85 meeting, an agreement was achieved [1], as follows:

=>
Voice service allowed in SeNB.
One of the main drivers for SPS functionality in LTE is to efficiently support some service (e. g. VoIP) by reducing the PDCCH signalling overhead. However, there is still no clear consensus on whether SPS should be supported in SeNB. One of the main concerns discussed is the motivation of SPS support in a small cell. 
This paper addresses this concern and moves forward this discussion.
2 Discussion 

2.1 Hotspot traffic statistics in operator’s real-life network
The main intention of small cell deployment is to offload the traffic in hotspot. Firstly, we provide a typical busy time traffic statistics, Table 1, observed in a hotspot in our real-life 2G/3G network in Beijing, China.
Table 1. Busy time traffic statistics in hotspot @CMCC, Beijing, China
	
	Busy time traffic per cell
	Traffic range per user
	Estimated number of users

	2G/3G
	161 ERL
	0.02（min.）
0.13（max.）
	8050（max.）
1238（min.）


One main argument for not supporting SPS in small cell is that there are no many active users served by the small cell and hence there is no challenge. From the above table, however, it is obvious that the traffic in hotspot is quite high and hence the number of uses active in a small cell in hotspot might be still very large. Besides, we also observe that the traffic in hotspots has been increasing continuously. From operator’s point of view, small cells are expected to accommodate an ever increasing amount of traffic and number of userss.  
Observation 1: There may be a big number of traffic and users served by a small cell in hotspot.
2.2 SPS needed to improve the network capacity
Another argument for not supporting SPS is that there is no problem in PDCCH capacity in small cell case. According to our estimation, however, it is problematic for the small cell to serve the abovementioned hotspot traffic (as Table 1) without SPS configuration. Below the Table 2 shows the approximate PDCCH capacity in 20ms for VoLTE in our real-life TDD LTE network estimation and planning.
Table 2. PDCCH capacity for VoLTE
	PDCCH Capacity for VoLTE
(3 OFDM symbols configured in normal subframe)
	2DL: 2UL
(10:2:2)
	3DL: 1UL

(3:9:2)

	Ideal case (Note1)
	364
	288

	Normal case (Note2)
	121
	96


Note 1: In ideal case only one CCE is occupied by each grant.

Note 2: In normal case more than one CCE are occupied by some grants and that can be simply normalized to an approximate coefficient e.g. 3 for convenience.
The Table 2 shows the initial limitation of the PDCCH capacity for VoLTE in a small cell, in which some case (e.g. 96) may not satisfy the traffic observed in current 2G/3G network. If re-transmissions are considered, the limitation of PDCCH capacity may be more severe. Note other traffic than VoLTE is not considered in this estimation (e.g. the machine-type-communication traffic may consume more PDCCH resource).
Actually, even if the small cell is deployed to serve only a few UEs, it is still possible that the PDCCH is the bottleneck since the PDCCH configuration could free as many symbols as possible for accommodate more traffic.

Therefore, in our real-life network, there is a strong motivation to introduce the SPS functionality in order to avoid the potential PDCCH capacity limitation.

Observation 2: SPS functionality is needed in the small cell to improve the network capacity.
Therefore, we think the motivation to introduce SPS functionality in small cell should be identified, and hence we have the following proposal:
Proposal: SPS functionality is needed in small cell.
3 Conclusions
In this contribution, we present our motivation to introduce SPS function in small cell and give our proposal as follows:
Proposal: SPS functionality is needed in small cell.
In light of the above proposal, we further propose a way forward to address the potential details aspects in R2-142686 [3].

4 References
[1] R2-14xxxx UP note_RAN2_85bis_Valencia
[2] R2-140127. SPS support in dual connectivity. CMCC

[3] R2-142686. Way forward on SPS support in small cell enhancement. CMCC, NSN, ZTE, CATT

3/3


