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1. Introduction

In [10] SA-2 informs RAN2 that “the preconfigured configuration may include an optional area configuration. If included, the preconfigured resources are only valid in the configured area.” It is clear from the SA-2 decision that the mechanisms RAN4 needed for regulatory compliance are not going to be present in all UE’s that are operating in out of network coverage mode. The SA-2 decision greatly complicates RAN4’s efforts to define core specifications because for the first time has RAN4 cannot assume that a D2D operating in out of coverage mode is constrained to a geographic region nor is it guaranteed that the parameters in [11] are available to be provisioned by an operator.   
2. Discussion

TR36.877 section 5.1 states – 

D2D is designed to support two associated features D2D_discovery and D2D_communications in three possible coverage scenarios; in network coverage, partial network coverage and out of network coverage. . These deployment scenarios are summarized in Figure 5.1-1 below. In Rel-12, D2D_discovery operation is limited to in network coverage, while D2D communications is possible in all three coverage scenarios. Further, D2D_communications is limited to PS use in Rel-12.
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Figure 5.1-1: D2D co-existence / network scenarios
The SA-2 decision in [10] still permits Both Network Coverage and Partial Network coverage scenarios, however it the SA-2 decision makes RAN4’s ability to develop core requirements that meet mandatory regulatory requirements for the Out of Network coverage scenario very challenging or in some cases, impossible.  
The 3GPP standard must include mandatory mechanisms to ensure that the UE meets local regulatory requirements. The most critical of these is prevent the UE from operating illegally in areas and on frequencies where it is not authorized by the Operator/ local regulatory body.  Also, the standard must ensure the appropriate out of band emissions are met everywhere that the UE is or could be operating.  To meet these requirements, the UE needs to know its location and whether the network operator permits D2D operations or use globally available unlicensed bands.  If the device defaults to D2D operations when no network is present, then it must have recent network information authorizing the device to operate in the band in that location.  Without such safeguards, a device enabled with band 26, or any other overlapping band, might try to operate in an area where there is no LTE network, causing interference to legacy RAT’s or legacy public safety systems that are operating in the same frequency band in that area.  Furthermore, the device could inappropriately operate in violation of licensing and regulatory requirements which can vary widely by location and frequency.  FirstNet is focusing on public safety users for D2D devices, and we would note for example that there are no public safety users that have licenses with sufficient bandwidth to operate in Band 26.  While permitting D2D off network capability in Band 14 for public safety devices might seem appropriate, we question whether non-US regulators would have concerns with those devices crossing the border.  We would certainly have concerns about D2D devices designed for other country’s band plans being imported into the US without adequate safeguards to insure the device won’t cause harm to US commercial or PS operators. 
There has been discussion around applying the requirements exclusively to Public Safety UE’s, however there is no clear definition in the standard as to what constitutes a Public Safety UE.   When a UE supports multiple bands and one of the bands is exclusively dedicated to public safety in one region and has commercial operations in another is that UE a commercial or a PS UE? A similar problem with the definition arises when a UE supports multiple bands and one or more of the bands supported by the UE has commercial applications and at least one of the bands is restricted to PS use.  Sprint would be open to relaxing the requirement if FirstNet could get 3GPP to agree to a definition for PS UE that ensures that the UE operating in off network mode will not use spectrum assigned the commercial operators. 
The SA-2 decision effectively creates a class of UE’s that don’t have the ability to determine their location nor the ability for network operators to provision key core RF requirements ie. MPR, AMPR, Max Transmit power, OOBE etc. Given there is no way in the RAN4 core requirements to distinguish between a UE supporting the optional area configuration and those that don’t support the optional area configuration. The lack of configuration information requires RAN4 to develop core requirements able to meet the licensing requirements on all licensed bands in every geographic location.  This simply is not possible which leaves two options, one is for SA-2 to make area configuration a mandatory requirement or the other is to restrict D2D OOC operation to globally available unlicensed bands.   

For Approval 1: Based on the decision in [10] assume that the UE does not support location and is not provisioned with the parameters needed to abide by regulatory requirements. 
For Approval 2:  Based on the SA-2 decision [10] it is not possible to restrict D2D out of coverage operation to a geographic area and thus the core requirements in TS 36.101 need to meet the most stringent of all of the regulatory requirements.  
For Approval 3:  Until SA-2 makes location and configuration information mandatory,  on a UE, RAN4 will restrict D2D out of network coverage operation to bands other than licensed bands. 

For Approval 4:  Send Liaison to SA-2 informing SA-2 of the spectrum limitation due to [10] and request SA-2 to reconsider the decision in [10] See R4-150893 

For Approval 5:  Approve TP in Section 4.  
3. Conclusions

RAN4 is charged with developing core requirements that enable the use of licensed spectrum.  3GPP has taken the unprecedented step in the history of cellular mobile telecommunication of developing a feature which allows a UE to operate in licenses spectrum without being connected to the network and without the ability to guarantee that the UE meets mandatory regulatory requirements.  Most licensed spectrum grants exclusive use to the licensee so that the licensee is able to provide the best possible service.   In this circumstance unlicensed bands are the appropriate solution. 
For Approval 1: Based on the decision in [10] assume that the UE does not support location and is not provisioned with the parameters needed to abide by regulatory requirements. 

For Approval 2:  Based on the SA-2 decision it is not possible to restrict D2D out of coverage operation to a geographic area and thus the core requirements in TS 36.101 need to meet the most stringent of all of the regulatory requirements.  
For Approval 3:  Until SA-2 makes location and configuration information mandatory,  on a UE, RAN4 will restrict D2D out of network coverage operation to bands other than licensed bands. 
For Approval 4:  Send Liaison to SA-2 informing SA-2 of the spectrum limitation due to [10] and request SA-2 to reconsider the decision in [10] See R4-150893 

For Approval 5:  Approve TP in Section 4.
4. Text Proposals to TR 36.877

---- START OF TP ---
5.2 Operating bands

Background

The standard must include mandatory mechanisms to ensure that the UE meets local regulatory requirements. The most critical of these is prevent the UE from operating illegally in areas and on frequencies where it is not authorized by the Operator/ local regulatory body.  Also, the standard should ensure the appropriate out of band emissions are met everywhere that the UE operates.  To meet these requirements, the UE needs to know its location and whether the network operator permits D2D operations or use globally available unlicensed bands.  If the device defaults to D2D operations when no network is present, then it must have recent network information authorizing the device to operate in the band in that location.  Without such safeguards, a device enabled with band 26, or any other overlapping band, might try to operate in an area where there is no LTE network, causing interference to legacy RAT’s or legacy public safety systems that are operating in the same frequency band in that area.  Furthermore, the device could inappropriately operate in violation of licensing requirements, which can vary widely by location and frequency.  
3GPP ProSe development is focusing on public safety users for D2D devices, and we would note for example that there are no public safety users that have licenses with sufficient bandwidth to operate in D2D off network mode in Band 26.  While permitting D2D off network capability in Band 14 for public safety devices might seem appropriate, it is questionable whether non-US regulators would have concerns with those devices crossing the border.  Operators would certainly have concerns about D2D devices designed for other country’s band plans being imported into the US without adequate safeguards to insure the device operating in off network mode won’t cause harm to US operators.

There has been discussion around applying the requirements exclusively to Public Safety UE’s, however there is no clear definition in the standard as to what constitutes a Public Safety UE.   So if a UE supports multiple bands and one of the bands is exclusively dedicated to public safety in one region and has commercial operations in another is that UE a commercial or a PS UE? A similar problem with the definition arises when a UE supports multiple bands and one or more of the bands supported by the UE has commercial applications and at least one of the bands is restricted to PS use.  It would be acceptable to agree to relax the requirement if 3GPP agreed to a definition for PS UE that ensures that the UE will not use spectrum assigned the commercial operators. 
SA-2 decision effectively creates a class of UE’s that don’t have the ability to determine their location nor the ability for operators to provision key core RF  requirements ie. MPR, AMPR, Max Transmit power, OOBE etc. Given there is no way in the RAN4 core requirements to distinguish between a UE supporting the optional area configuration and those that don’t support the optional area configuration. The lack of configuration information means that RAN4 must develop core requirements able to meet the licensing requirements on all licensed bands in every geographic location.  This simply is not possible which leaves two options, one is for SA-2 to make area configuration a mandatory requirement or the other is to restrict OOC to globally available unlicensed bands.   

The propagation characteristics of frequencies between 470 MHz and 1 GHz are attractive for wide area, nationwide deployment of both PS and commercial mobile broadband systems. This aspect has been recognized in the following forums particularly in the case of PS deployment.

a)
From a ITU perspective: 

-
ITU–R M.2015 recommendations; we observe bands below 1 GHz as identified in Resolution 646 (Rev.WRC-12) for PS in certain regions in terms of guidance on frequency arrangements 

-
ITU-R M.2033 we observe, in some countries commercial broadband networks are currently used by Public Safety organizations to supplement their own narrow band systems, or in some cases to provide all their broadband communications requirements, but not necessarily all PS (also called PPDR) specific features as identified in ITU-R M.2033 Table 2 (PPDR applications and examples) and Table 3 ( User requirements)
b)
From a national / regulatory perspective: 

-
Currently USA, Australia, Canada, Mexico, Brazil, Qatar and other countries have all allocated dedicated PS broadband Spectrum in 700 or 800 MHz.

-
European Union set up FM 49 which shortlists 400 and 700 MHz as options for PS broadband. 

-
CITEL has made two recommendations for PS broadband spectrum allocations: the US 700 MHz Plan and the APT700 (B28) band plan (with a suggestion to use the lower part of the sub-band).

c)
From a 3GPP perspective: 

-
Analysis and co-existence work is based on bands using 700 MHz as an example for both D2D_discovery and D2D communications for PS scenarios. D2D_discovery and D2D communications also in B3 and B7 for PS.

-
Commercial deployment to provide D2D_discovery in B2, B4 and B41.
Therefore taking into account the above factors as the RF work is still ongoing in R4; it was suggested that a subset consisting of B3, B7, B14, B20, B26 and B28 for PS deployment of D2D_discovery and D2D_communications and B2, B4, and B41 for commercial D2D_discovery. The proposed bands will be included in the D2D TR in brackets, so that a running CR can be developed based on these bands. As the work progress we can then update Annex A to remove the brackets and/also include additional bands. This bracket approach will help to focus the work in R4 to meet the rel-12 timescales but also ensure D2D bands are not included in the specification until all the RF work is completed for the particular ProSe supported band. 
D2D operating bands for in network coverage and partial network coverage
E-UTRA D2D is designed to operate in the operating bands defined in Table 5.2-1.

Table 5.2-1: E-UTRA D2D operating bands

	E‑UTRA D2D Band
	E‑UTRA Operating Band
	D2D UE transmit
	D2D UE receive
	D2D Duplex Mode
	D2D Mode

	
	
	FUL_low  – FUL_high
	FDL_low – FDL_high
	
	Disc.
	Comm.

	2
	2
	1850 MHz
	–
	1980 MHz
	1850 MHz
	–
	1980 MHz
	HD
	[Yes]
	

	3
	3
	1710 MHz
	–
	1785 MHz
	1710 MHz
	–
	1785 MHz
	HD
	[Yes]
	[Yes]

	4
	4
	1710 MHz
	–
	1755 MHz
	1710 MHz
	–
	1755 MHz
	HD
	[Yes]
	

	7
	7
	2500 MHz
	–
	2570 MHz
	2500 MHz
	–
	2570 MHz
	HD
	[Yes]
	[Yes]

	14
	14
	788 MHz
	–
	798 MHz
	788 MHz
	–
	798 MHz
	HD
	[Yes]
	[Yes]

	20
	20
	832 MHz
	–
	862 MHz
	832 MHz
	–
	862 MHz
	HD
	[Yes]
	[Yes]

	26
	26
	814 MHz
	–
	849 MHz
	814 MHz
	–
	849 MHz
	HD
	[Yes]
	[Yes]

	28
	28
	703 MHz
	–
	748 MHz
	703 MHz
	–
	748 MHz
	HD
	[Yes]
	[Yes]

	31
	31
	452.5 MHz
	–
	457.5 MHz
	452.5 MHz
	–
	457.5 MHz
	HD
	[Yes]
	[Yes]

	41
	41
	2496 MHz
	–
	2690 MHz
	2496 MHz
	–
	2690 MHz
	HD
	[Yes]
	


. 
D2D operating bands for Out of Network Coverage

For out of network coverage D2D is restricted  from use in licensed bands. 
---- END OF TP ---
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