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[bookmark: _Ref291680302]Introduction
During RAN1 #72 meeting, the working assumption of LTE Device to Device Proximity Services is shown as follows：
· Define general and public safety specific scenarios
· General scenarios for in NW coverage
· Applicable for both public safety and non-public safety
· One additional public safety specific scenario for out of NW coverage and partial NW coverage cases

In order to clarify simulation scenario and the associated simulation efforts under the requirement from TS 22.278 [9], this paper discusses necessary scenarios for LTE device to device communications. Two main ideas are shown as follows：

· ProSe Discovery will be considered for commercial and public safety use cases.
· ProSe Communication will be evaluated for the usage of public safety dedicated spectrum and dedicate carrier.

Scenario Discussions
ProSe Discovery Requirements in TS 22.278 [9] 

Commercial and public safety use cases introduce different evaluation scenarios for ProSe Discovery. Table 2 highlights couple features for ProSe Discovery and we compared their requirements differences between both use cases.

Range class is the most important feature for Proximity Discovery. This feature is highlighted as a General Requirements for Proximity Services as shown item 1 in Table 2. This feature comes from range-based charging for operator to acquire extra revenues. Especially for commercial scenarios the range class can be used to limit UE capability and to support various charging policies.  The impact of range class should be taken into account when RAN1 studies and evaluates the feasibility and efficiency of ProSe Discovery. 

Impact minimization of ProSe Services on radio usage, network usage and battery consumption should be carefully addressed for commercial scenario as shown in TS 22.278 section 7A.1 “The impact of ProSe Discovery, ProSe Communications and ProSe-assisted WLAN direct communications on E-UTRA radio usage, network usage and battery consumption should be minimized.” and item 2 in Table 2. From commercial operator point of view, operator may not use standalone carrier to deploy ProSe services and in-band scenario would be necessary to be considered in our performance evaluation. When the ProSe service is widely-adopted in the market, a dedicate carrier then be possibly considered for ProSe service. Therefore, network utilization and the associated interference to eNB serving in-band uplink transmission UE shall be carefully addressed. Item 3 in Table 2 (from TS 22.279 section 9.4) further highlights that the ProSe Discovery shall not adversely affect other E-UTRAN services and interference between ProSe Discovery and E-UTRAN services shall be minimized. For public safety scenario, a dedicate carrier will be allocated and interference to E-UTRAN service could be ignored. A dedicate carrier could be considered for public safety scenario.

Potentially large number of devices is considered in commercial use case as shown item 4 in Table 2 (TS 22.278 section 7A.1) General Requirements for ProSe Services. This requirement introduces a major constraint, capacity, to ProSe Discovery. The capacity shall be extreme high at least comparing to WiFi, otherwise, ProSe Discovery might not be meaningful for operator to spare their luxury radio resource for ProSe Discovery. The transmission range shall exceed 250m and large number of UEs could be reachable. Given such transmission range, large number of devices could be expected. In metropolitan, mixed discovery usage for users and stores would lead more than 1000 devices given on 250mx250m area. This requirement leads extreme dense device deployment. However, thousands devices could discover each other within such small area but the radio resource is very limited for ProSe Discovery. This is the challenge for ProSe Discovery but also the key value for operator-managed Discovery Service.

Inter-eNB coordination is considered as shown item 5 in Table 2. This requirement highlights the radio resource usage is managed by different eNBs. This requirement facilitates our simulation with assumption that interference mitigation could be managed among eNBs.

Out of network coverage is the key difference to commercial use case as shown item 1a and 1b in Table 2. A ProSe-enabled public safety UE shall be able to discover other discoverable public safety UEs. As for out of network coverage, it may lead different evaluation assumptions. Furthermore, less number of devices comparing to commercial use case. A dedicate carrier would be also considered according to this rquirement.

[bookmark: _Ref352626108]Table 2：Highlights of Requirements for Commercial and Public Safety Use Case.[9] 
	Commercial
	Public Safety

	1. ProSe Discovery shall support a minimum of three range classes – for example short, medium and maximum range.
2. The impact of ProSe Services (Discovery and Communications) on radio usage, network usage and battery consumption should be minimized.
3. ProSe Communication and ProSe Discovery shall not adversely affect other E-UTRAN services.
4. ProSe Discovery and Communication shall take into account the potentially large numbers of concurrently participating ProSe-enabled UEs.
5. ProSe services are available to ProSe-enabled UEs that are registered to a PLMN, and are under coverage of the E-UTRAN of said PLMN, potentially served by different eNBs. In this case E-UTRAN resources involved in ProSe services will be under real time 3GPP network control.
	1a. A ProSe-enabled public safety UE with ProSe Discovery enabled shall be able to discover other discoverable public safety UEs when some or all of the UEs involved in ProSe Discovery are out of E-UTRAN coverage whether or not ProSe Communication is used.
2a. A user of a ProSe-enabled public safety UE shall be able to activate or deactivate the UE’s ProSe Discovery feature when out of E-UTRAN coverage whether or not ProSe Communication is used.




Figure 1 draws the consideration for commercial scenario and public safety scenario. For commercial scenario, co-existed in-band deployment between ProSe service and E-UTRAN service is the main scene. More than 1000 devices will be considered within 250mx250m area. It could be enlarged to 1kmx1km as ProSe Discovery could be reachable more than 500m. Range class shall be further considered to distinguish discovery range. Interference mitigation shall be considered to enhance the density of ProSe Discovery. Public safety further requires dedicate carrier scenario without network coverage. Less number of devices will be considered for ProSe Discovery. 


[bookmark: _Ref352665450][bookmark: _Ref352665445]Figure 1：Commercial vs. Public Safety Scenario consideration for ProSe Discovery

Porposal 1：For commercial scenario, ProSe Discovery shall consider range class, in-band deployment, capacity of ProSe discovery, utilized radio resource.
Proposal 2：For public safety scenario, dedicate carrier, out of network coverage shall be considered. 

ProSe Communication

ProSe Communication is very tricky for RAN1 works. Please refer to items 2, 3 in Table 2, ProSe Services shall not adversely affect other E-UTRAN services and radio usage shall be minimized. For ProSe Discovery, it might be feasible to accommodate 1000 devices but ProSe communication may not be feasible. Please also refer to cited texts from TR 22.803 [1], a public safety spectrum is allocated for public safety purpose. At current stage, we might consider ProSe communication over dedicate carrier or public safety spectrum. 

“In the United States, LTE has been selected by the FCC as the technology [2][3][4] for the Public Safety Network. In Europe, there is an ongoing discussion on spectrum to be chosen for broadband Public Safety held by CEPT ECC WG FM PT 49 [8]. Additionally, a variety of Public Safety over ProSe requirements have been defined [5][6][7]. The requirements raise the following points for consideration in developing the ProSe requirements for Public Safety use.
A Public Safety UE can operate in Public Safety spectrum for Public Safety service and in MNO commercial spectrum, for general service (e.g. voice call), however, only Public Safety spectrum is used for Public Safety ProSe.
Public Safety UEs using ProSe communicate with each other even though they belong to different HPLMNs.
A Public Safety UE can automatically use ProSe when E-UTRAN coverage is not available, or the user can manually set the UE to use direct discovery and communication even when E-UTRAN coverage is available.
In addition, the following assumptions are made for Public Safety ProSe:
· All Public Safety users utilize ProSe-enabled UEs
· ProSe supports both UE discovery and UE Communication
If and when other regional and/or regulatory requirements are raised, they will be taken into account.”

Lawful interception is another issue for commercial operator to mandate ProSe communication. Refer to [CPR.44] in TR 22.803, regional or national regulatory requirements are considered. Lawful interception is under consideration. Honestly speaking, this feature is still not 100% feasible to be performed under RAN1 scenario. However, regulatory issue will defer the deployment of complete ProSe services and market timing. Once the market timing is deferred, the related public safety market still wait for some time. For ProSe Discovery, it could be performed by “pre-loading” and lawful interception issue disappears.

“[CPR.44] [PR.82 & 115] When operating ProSe, the EPS shall be able to support regional or national regulatory requirements, (e.g. lawful interception, PWS).”
”

Proposal 3: Data path of ProSe communication might be only considered over dedicate carrier or public safety spectrum.

Figure 2  from TR 22.803 [1] indicates the public safety scenario for ProSe communication. A Public safety radio resource controller is shown when eNB can not serve the UE. When a UE is out of network coverage, there would be an entity, public safety radio resource controller, to coordinate radio resource usage. There might be a UE to handle to coordinates radio resource and  implies that there might be a super UE handles the radio resource management work.



[bookmark: _Ref352670100]Figure 2：Example control path for Public Safety ProSe Communication for UEs without network support. [1]

Proposal 4: Public Safety Radio Resource Controller shall be considered for ProSe communication in out of network coverage scenario.
Proposal 5: An LS might be necessary to SA1 and SA2 to invite comments if we allow a super UE or Public Safety Radio Resource Controller to handle the role of radio resource controller.

The last issue to be confirmed is as follows:
“Will public safety operator mandate their public safety spectrum through E-UTRAN?”
It’s still a question to be clarifieds. If public safety operator preferred E-UTRAN operated in public safety band, some issues related to co-existence between E-UTRAN services and ProSe services shall be highlighted again. 

Proposal 6: An LS might be necessary to SA1 to invite comments if public safety operator will use a dedicate band using non-LTE technology?

Conclusions

This paper discusses evaluation scenario for commercial and public safety scenarios. ProSe Discovery should be considered for both commercial and public safety scenarios including range class, in-band deployment, capacity of ProSe discovery and utilized radio resource. Public safety further considers out of network coverage. We suggest ProSe Communication to consider under dedicate carrier and public safety spectrum only.

Proposal 1：For commercial scenario, ProSe Discovery shall consider range class, in-band deployment, capacity of ProSe discovery, utilized radio resource.
Proposal 2：For additional public safety scenario, dedicate carrier, less number of devcies and out of network coverage shall be considered. 
Proposal 3: Data path of ProSe communication might be only considered over dedicate carrier or public safety spectrum.
Proposal 4: Public Safety Radio Resource Controller shall be considered for ProSe communication in out of network coverage scenario.
Proposal 5: An LS might be necessary to SA1 and SA2 to invite comments if we allow a super UE or Public Safety Radio Resource Controller to handle the role of radio resource controller.
Proposal 6: An LS might be necessary to SA1 to invite comments if public safety operator will use a dedicate band using non-LTE technology?
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