
3GPP TSG-RAN WG3 #70
R3-103438
15th – 19th November 2010
Jacksonville (FL), USA
Source:                    
NTT DOCOMO, INC., KDDI
Title:  
Discussion on SPS support for VoLTE capable UE
Document for:        
Discussion
Agenda Item:         
20.1
1. Introduction
At RAN #49 way forward on Rel-8 FGI handling in Rel-9 was agreed in [1]. In the agreed way forward, FGI bit 3 (semi-persistent scheduling (SPS) and TTI bundling) was categorized as “C”, i.e., features for which IOT availability is not anticipated before the end of June 2011. However, the original proposal from eight operators [2] was to make FGI bit 3 mandatory to be set to 1 for a VoLTE capable UE. This paper addresses operator’s concern if SPS is not supported and also proposes possible network based solutions if SPS is not mandated for a VoLTE capable UE. 
2. Discussion
2.1. Concern on VoLTE without SPS
If SPS is not supported by a VoLTE capable UE, the eNB can apply dynamic scheduling for VoLTE traffic of such a UE. However, this will increase PDCCH signalling overhead and reduce VoLTE capacity. 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.
2.2.  Network based solutions
Although making SPS mandatory (i.e., mandating IOT testing for FGI bit 3 features) is the most desirable, if this is not possible, alternative solutions can be considered:
Alternative 1:

CSFB to legacy RAT if UE does not support SPS
If the network can learn that a UE attaching to the network does not support SPS somehow, the network can initiate CS fallback when such UE originates voice sessions, given that the UE supports CS fallback. For instance, this can be done by setting the Voice domain preference for E-UTRAN to “CS voice preferred, IMS PS Voice as secondary”. The MME can acquire the voice domain preference from the ATTACH REQUEST or the TRACKING AREA UPDATE REQUEST message. This preference can be configured to a UE statically or by OMA-DM after the attach procedure. In the latter case, the MME can acuire the preference in the first TAU procedure after the initial attach procedure. 
Alternatively, the IMS voice over PS (IMS VoPS) session indicator can be used by setting to “not supported” [3]. This IE is included in the ATTACH ACCEPT and TRACKING AREA UPDATE ACCEPT messages. Several ways can be considered how the MME can acquire knowledge on the UE’s SPS capability:
Alternative 1-1:
NAS signalling to indicate SPS support
SPS support indication is signalled by a NAS message, e.g., ATTACH REQUEST. If the received attach request indicates that SPS is not supported, the MME can apply CS fallback. 
Alternative 1-2:
UE radio capability stored at MME

After the attach procedure, the UE radio capability information is stored in the MME. If the MME looks into this information, SPS capability information can be obtained. However, this will be a layer violation. In addition, the MME can apply CS fallback only after the first TAU procedure, since the MME cannot obtain the UE radio capability information before sending the ATTACH ACCEPT message as illustrated in Fig.2. If the MME is to apply CS fallback before the first TAU procedure, further enhancements will be needed so that the MME can acquire the UE capability information before sending the ATTACH ACCEPT message. 
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Fig.2
Attach procedure

Alternative 1-3:
SPS support indication in S1-AP messages

SPS support indication is included in S1-AP messages, e.g., the UE CAPABILITY INFO INDICATION message [4]. By obtaining this indication, the MME can apply CS fallback towards this UE. Similar to Alt.1-2 the MME can start to apply CS fallback only after the first TAU procedure. 
Alternative 2:

SRVCC to legacy RAT if UE does not support SPS
When the UE originates an IMS voice session in LTE, DRBs can be established initially for the VoLTE session with only dynamic scheduling. Then, immediately (or after some time when cell loading becomes high), the voice session can be diverted to a legacy RAT (UTRAN/GERAN/1xRTT) by using SRVCC. This can be initiated by the source eNB, since the source eNB is aware of the SPS capability of the UE by obtaining UE radio capability from the MME (or directly from the UE). However, the IOT availability of SRVCC (FGI bit 27) is also not anticipated before the end of June 2011 [1].
3. Summary and proposal
Operator’s concerns on VoLTE without SPS were addressed. Possible network based solutions were discussed, if SPS is not supported by all VoLTE capable UEs as in the original proposal by operators [2]. Needless to say, the most desirable solution is to support SPS for Rel-9 VoLTE capable UE. Nevertheless, alternative solutions need to be investigated, if it is not mandated. In conclusion, the following is proposed:
Proposal:
If SPS is not mandated for Rel-9 VoLTE capable UE, network based solutions to divert such UEs to a legacy RAT should be standardised in Rel-10. 
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Annex: Simulation results on SPS and dynamic scheduling

Table  Simulation parameters [5].
	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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