
3GPP TSG-RAN WG2 #72






     Tdoc-R2-106629
Jacksonville, FL, USA, 15th – 19th November 2010
Agenda item:

6.7.2
Source:


NTT DOCOMO, INC.
Title:


Mandating SPS for VoLTE capable UE
Document for:

Discussion
1.  Introduction
At RAN #49 way forward was agreed on Rel-8 FGI handling in Rel-9 [1]. In the agreed way forward, FGI bit 3 (SPS and TTI bundling) was categorized as “C”, i.e., features for which IOT availability is not anticipated before June 2011. However, the proposal from eight operators [2] was to mandate FGI bit 3 to be set to 1 (i.e., mandatory to be implemented and IOT tested) for VoLTE capable UEs. This paper presents some simulation results that show importance of SPS. Since decisions with regard to FGI settings are rather to take place at the RAN plenary, this paper is only intended to raise awareness on this potential issue at the coming RAN #50.
2. Discussion
Simulation results on VoLTE capacity are shown in Fig.1 (simulation parameters are shown in the annex). As shown in Fig.1, SPS provides VoLTE capacity of about 260 UEs (ISD 500 m) or 220 UEs (ISD 1732 m), whereas with dynamic scheduling only, the capacity is merely about 80 UEs (ISD 500 m or 1732 m). Although traffic in reality is likely to consist of a mixture of VoLTE and other data traffic, from these results SPS is expected to consume less resource and enable larger throughput for other data traffic.
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Fig.1  VoLTE capacity with/ without SPS for (a) ISD 500 m and (b) ISD 1732 m.
Although the basic approach for FGI handling in Rel-9 is to mandate FGI bit settings when IOT availability becomes evident, whether to couple certain FGI features to another feature is an independent discussion. For a network, handling of both UEs with and without SPS support for VoLTE is undesirable, as it needs to support both approaches for the same service. From this perspective mandating SPS is highly desirable for VoLTE capable UEs.

To mandate SPS for VoLTE capable UEs under the current FGI definition, TTI bundling also needs to be implemented and tested, as SPS and TTI bundling are grouped together in FGI bit 3. If the bar is higher for TTI bundling, FGI separation can be considered. In this case, to maintain backward compatibility, SPS can be allocated a new FGI bit (bit 28) while FGI bit 3 can be redefined just to cover TTI bundling.

3. Conclusions
As shown by the simulation results in this paper, SPS is an important feature to provide VoLTE capacity in LTE. Hence, the followings are proposed:
Proposal 1
Mandate SPS to be implemented and tested for VoLTE capable UEs.

Proposal 2
If the bar for TTI bundling is higher, define SPS as a new FGI bit (bit 28) and redefine FGI bit 3 to include TTI bundling only.
Proposal 3
If the proposal is not acceptable, define an alternative network solution so that a UE without SPS support can be diverted to legacy RATs, e.g., using CS fallback [3].

Proposal 4
Discuss and conclude this issue at RAN #50.
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Annex
Table  Simulation parameters (aligned to those in [4]).
	System bandwidth
	5 MHz

	Cell layout
	7 sites, 3 cells per site

	Inter site distance
	500 m/ 1732 m

	Distance-dependent path loss
	128.1 + 37.6log10(r) dB

	Penetration loss
	10 dB

	Shadowing standard deviation
	8 dB

	Shadowing correlation
	0.5 (inter-site)/ 1.0 (intra-site)

	Maximum transmit power
	43 dBm

	eNB antenna pattern
(antenna gain)
	Horizontal
	70 deg sector beam (14 dBi)

	
	Vertical
	10 deg beamwidth
with down tilt

	UE antenna gain
	0 dBi

	Number of receiver antennas
	2

	Noise figure
	5 dB

	Channel model
	6-path Typical Urban,
30 km/h UE speed

	Sub-frame length (= TTI length)
	1 ms
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