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Discussion
1 Introduction 
SA1 has specified 3 different RAN sharing deployment scenarios in TS 22.101 [1] while indicating the standardisation requirements arising from such deployments. RAN3 took this as a base and refined the third deployment scenario in RAN3 #84 – this is captured in TR 36.856 [2]. In RAN3 #85bis, there was an argument in terms of what could be the realistic RAN Sharing deployment scenario. Given that future work under RSE WI depends heavily on deciding on the realistic deployment scenario, the objective of this contribution is to discuss the importance of considering all 3 Scenarios while bearing the following:

· RAN3 is not the Appropriate group to challenge on SA1 specification
· Cellular Operators service requirements change per time of a day and/or geographical location – hence, Operators should be given the freedom to choose the right Scenario as and when needed.
· RAN2 has already agreed to execute Access Class Barring per PLMN-ID
2 Discussion

2.1 Deployment Scenarios:
TR 36.856 [2] includes the following in terms of deployment scenarios to be considered as part of RSE work:
The Hosting E-UTRAN Operator shall be able to specify the allocation of E-UTRAN resources to each of the Participating Operators in the following cases:

Case A)
static allocation, i.e. guaranteeing a minimum allocation and limiting to a maximum allocation,

Case B)
static allocation for a specified period of time and/or specific cells,

Case C)
first UE come first UE served allocation, namely an equal access by sharing operators to available resources in the cell.

-
per PLMN resource limitation, taking place when the cell reaches an overloaded status, may be enforced.

Cellular Operators provides services to different geographical areas that vary in terms of population (e.g., cities and remote villages) during peak and off-peak hours. Hence, their service requirements will definitely be different depending on the time of a day and place. This means an operator cannot simply rely on a single deployment scenario; instead has to rely on more than one to suit its operational requirements. 
2.2 Case A: Static Allocation:

Providing cellular service in a given geographical location does not happen over-night. Operators normally carry out traffic planning while considering a worst-case scenario (i.e., peak-hours) and based on this they dimension the network. Further, cellular operators have Service Level Agreements with customers and based on this an Operator can roughly know how much traffic, especially of GBR type, can be expected in a given location at a given time of a day. Further Operators have the obligation to serve their subscribers (especially business customers). This is why quota agreement based on traffic planning is coming into place. 
Observation 1: Sharing quota is based on traffic planning.

Proposal 1: RAN3 is requested to Assess the importance of deployment Scenario A.

2.3 Case B: Static Allocation for a Specified period of time and/or Specific cells:

As mentioned, operators’ service requirement change depending on time and/or location. Operators should have the freedom to choose the right deployment scenarios dynamically based on time and location.
Proposal 2: RAN3 is requested to Assess the importance of deployment Scenario B.

2.4 Case C: First-come First-Serve Grabbing:

This deployment scenario can be applicable during off-peak hours and/or in a remote village, as the purpose is to maximize the revenue. For the reasons mentioned, it cannot be the right deployment model in a congested city during peak-hours as operators are obliged to serve their business customers based on SLA – for instance, it is not Appropriate for an operator A to tell its customers that because of another greedy operator B, Operator A is not able to serve them.
Observation 2: Deployment Scenario C is most suited for Service provisioning during off-peak hours and/or in remote locations.
2.5 Access Class Baring per PLMN-ID:

RAN2 has already realized the importance of executing ACB per PLMN-ID to ensure fair RAN Sharing. In the light of this, RAN3 also needs to consider all 3 Scenarios.

Proposal 3: Given that Operators Should be given the freedom to choose the right deployment model depending on time and/or location, all 3 Scenarios need to be considered.
3 Conclusion and proposals
This paper discusses the need to consider all 3 deployment Scenarios while considering Operators varying service requirements depending on time and location of operation. Based on this it makes the following observations and proposals:
Observation 1: Sharing quota is based on traffic planning.

Proposal 1: RAN3 is requested to Assess the importance of deployment Scenario A.

Proposal 2: RAN3 is requested to Assess the importance of deployment Scenario B.

Observation 2: Deployment Scenario C is most suited for Service provisioning during off-peak hours and/or in remote locations.

Proposal 3: Given that Operators Should be given the freedom to choose the right deployment model depending on time and/or location, all 3 Scenarios need to be considered.

4 Annex

Base on the survey of GSMA in 2012 on mobile infrastructure sharing, one of the key drivers of RAN sharing in mature markets is to reduce operational network costs in a climate of increasing downward pressure on ARPU. Sharing part, or all, of the RAN network produces substantial savings for operators and it has been estimated that cost savings could increase free cash flow by up to 20% for a typical European operator.

RAN sharing may also be commercially appealing in rural and peripheral areas with lower subscriber density and low ARPU users. In dense urban areas such as city centres, operators need to have much denser antenna locations to ensure minimum quality standards. This increases the cost of equipment and roll-out, which encourages sharing.

Table: Country Examples in Mobile Infrastructure Sharing.
	Country
	Operators
	Details of sharing agreement
	Regulatory position

	Australia
	Telstra and H3G
	Commercially negotiated 3G site and RAN sharing. Telstra purchased 50% ownership of H3G network assets. 3GIS, an administrative group, was established to own and operate H3G’s existing RAN and funds future network roll-out plans as agreed with Telstra and H3G.
	Regulator approved sharing of RAN.

	Brazil
	Various
	Country is split into 11 licensing areas with 4 operators licensed in each. These operators are encouraged to share both passive and active infrastructure, particularly in rural areas that may be uneconomic to serve otherwise.
	Sharing permitted provided standalone roll-out obligations are met

	Channel Islands 


	All operators
	Arquiva owns sites and towers and rents access to any 2G or 3G operator who requests access.
	Passive sharing is permitted but not mandated. Recognised that a reduction in the number of sites needing to be built was positive.

	Cyprus
	Vodafone and Areeba
	Site sharing and national roaming arrangements.
	Mandated co-location and national roaming.

	Germany
	T-Mobile and 02
	Site sharing of 3G networks. 02 uses T-Mobile network for national roaming.
	Site sharing permitted as it encourages faster roll-out and expansion into rural areas. It does not restrict competition as is limited to basic infrastructure.

National roaming exempted from competition rules.

	Hungary
	
	
	MNOs have no access-related obligations as the NCAH did

not find operators with SMP in the mobile access market in 2005.

There are no MVNOs established in Hungary.

	India
	All operators
	Commercially negotiated agreements, with 30% - 40% of sites currently shared. Sites generally shared on a 1-for-1 basis, with the exception of those funded by the USF. 

Bharti Infratel owns over 20,000 sites and holds an approximately 42% stake in Indus Towers, the recently announced joint venture between Bharti, Vodafone and Idea, which has over 70,000 sites.

Bharti Infratel and Indus Towers will provide site and mast services to all wireless telecom operators in India on a non-discriminatory basis.
	Regulator approved sharing of cell sites and is currently consulting on sharing of RAN and other network elements.

Site and mast sharing is mandated in Delhi and Mumbai. This was opposed by the MNOs.



	Italy
	
	The first commercially negotiated wholesale access agreement was recently signed by one mobile operator with a large distribution company, and other agreements are currently under negotiation.
	There is no obligation for mobile network operators to sign wholesale access agreements.

	Latvia
	
	
	Access and origination market was notified to the Commission in November 2006.

However, no national roaming obligations on the two leading operators imposed on the grounds that the new entrant was

obliged by its licence conditions to affect certain levels of network investment.

	Luxembourg
	Three mobile operators
	The strict security and health rules imposed would make it difficult to carry out facility-sharing and co-location. This seems to have delayed the development of third generation mobile networks in Luxembourg.
	3G network roll-out has been slightly delayed, partly due to the procedures for obtaining planning permissions for mobile masts and antennas.

National regulation came into force in January 2006 setting out the procedures for applying for such permissions, and imposes legal time limits for each step of the three-step procedure. However, the three-month time limits imposed under the law do not seem to be observed in practice, and the procedure therefore would be long.

	Malta
	Vodafone and Go Mobile
	As per regulatory requirements.
	Both operators jointly held to have SMP, obligations with regard to cost-orientated and non-discriminatory access, including full MVNO access and national roaming.

	Netherlands
	Albert Heijn on KPN 
Debitel on KPN and Vodafone

Easy Mobile on KPN

Hema on KPN

Scarlet on Orange

UPC on Orange

Versatel on KPN

Tele2 on KPN

T-mobile and Orange


	Commercial MVNO agreements
Co-operation in building UMTS infrastructure (estimated to have saved the companies up to $785 million each)
	OPTA does not regulate MVNO agreements directly.
NMa and OPTA allowed collaboration in the construction of UMTS network components on the condition competition existed between each party.

	Norway
	Telenor (single dominance) and TeliaSonera’s NetCom plus a small number of MVNOs
	A number of commercially negotiated and regulated agreements between the main operators and MVNOs.
Commercial agreements between Telenor and TeliaSonera.
	Telenor is obliged to provide national roaming and MVNO access, publish tariffs and reference offers, implement accounting separation, and is subject to price and accounting controls for national roaming.
Telenor also has an obligation for co-location.

All operators may share sites and masts, RNC (Radio

Network Controllers) may be shared physically, but operators must retain logical control over their networks and spectrum.

All transmission routes, i.e. optic fibre, cables, P-P radio lines may be shared. As regards core networks: The MSC (Mobile Switching Centre) may not be shared.

The Ministry of Transport and Communications may, subject to an individual consideration, allow fulfilment of the coverage requirements through roaming in networks based on other technologies than UMTS (W-CDMA) provided such networks can offer sufficient capacity and that the arrangement is without substantial disadvantage to subscribers.

	Pakistan
	Telenor, Ufone and Warid
	Telenor and Ufone announced a commercial agreement to share sites and towers in 2006. The cited aim was to reduce network roll-out costs and make rural network roll-out more viable. Warid later joined the sharing agreement.
Mobitel, the largest operator by coverage and subscribers, opted not to join the consortium.
	National telecoms policy encourages infrastructure sharing. Currently, the regulatory environment in Pakistan does not oblige the licensees to share infrastructure with their competitors. Each licensee is expected to build or lease the infrastructure it requires, although the licence they own allows them to share their infrastructure on commercial arrangements. PTA, so far, has not issued any guidelines to regulate the matter.

	Spain
	Orange and Yoigo (Telia Sonera)
Yoigo and Vodafone Spain
	In January 2008, commercial agreement to share transmission infrastructure and sites for a 5 year period. Yoigo, the 4th licensed operator using W-CDMA, has commercially negotiated national roaming agreement to use Vodafone’s network. This provides it with coverage despite its own network being limited principally to urban areas.


	Regulator has not currently objected to the proposed arrangement.

All Spanish MNOs, TME, Vodafone and Amena may be facing commercially negotiated national roaming agreement to obligatory MVNO access arrangements although the national regulator’s joint-dominance finding is currently under appeal by Vodafone.

	Sweden
	All licensed operators
	There are five operators, four of whom have formed two separate consortiums of two operators each. Each consortium has built out a joint network.
	Regulator permitted this level of sharing, but required each operator to maintain 30% of its network separately.

	UK
	Vodafone and Orange

H3G on O2
	In July, announced plans to share radio access network. 

Commercially negotiated national roaming.
	EU commission approved all sharing models, no mandated infrastructure sharing.

	USA
	Various including AT&T Wireless and Cingular.
	Various operators engage in the sharing of both passive and active elements. This includes the joint network sharing deal of AT&T Wireless and Cingular.
	The FCC has assessed a number of infrastructure cases but has taken a non-interventionist approach.


5 References

[1] TS 22.101 “Technical Specification Group Services and System Aspects; Service aspects; Service principles”, Rel-13.

[2] TR 36.856, “Study on RAN Sharing Enhancements – Release 12”, V1.0.0 (2014-04).
[3] GSMA, “Mobile Infrastructure Sharing”, (2012-09)
9
1

