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“Out of network coverage” mode of operation

Definition of “out of network coverage” mode of operation
One of the initial discussions that will take place in SA2 in order to define the procedures for ProSe is what we mean by “out of E-UTRAN coverage” or “out of network coverage”?  These terms are interchangeable in SA1 TR 22.803 and there is an on-going effort to clarify in SA1#61 what they mean.
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Figure 1: Possible cases of “out of network coverage”

From SA2 point of view we see that there are four cases that we may consider roughly corresponding to “out of network coverage” requirements:

Case 1: The UEs are out of coverage of any RATs. In this case the UEs cannot obtain any location reference and timing signals from the network. 
Case 2: The UEs are in coverage of a RAT, camp on a cell, but cannot register in a PLMN. This case can be considered similar to “limited service state” for the UE as defined in TS 23.122. In this case the UEs could potentially obtain a location reference and possibly timing signals from the network
Case 3: The UEs are out of coverage of any ProSe capable E-UTRAN, it can though be in coverage of GERAN/UTRAN or E-UTRAN pre-rel.12. In this case the UEs have CS and possibly PS connectivity but not access to radio configuration for ProSe in this PLMN.
Case 4: The UE is in coverage of “ProSe enabled E-UTRAN” but the other UE (peer) that ProSe is intended to be used with it, is out of coverage of any ProSe capable RAT. ProSe can still be performed in a different band. This covers the public safety case of CPR.21 (…shall be able to discover other discoverable public safety UEs when some or all of the UEs involved in ProSe Discovery are out of network coverage) but also cases of commercial ProSe when the two UEs are in different RATs/frequency bands or PLMNs.
It is clear that for public safety all the above cases are relevant and the public safety UE should be able to use ProSe in any of the aforementioned cases. On the other hand since “out of network” operation determines the distinction and differentiating factor between commercial/consumer and public safety use of ProSe it is important to determine what the “commercial UE” should consider “out of coverage” and act accordingly. In this respect TR 22.803 is not very clear. For example in PR.80 and CPR.21 in TR 22.803 it is stated: 

[PR.80] ProSe services are not available to ProSe-enabled UEs out of E-UTRAN coverage except in the following case:

ProSe-enabled public safety UEs can use ProSe services when operating on public safety spectrum dedicated to ProSe services even when not under E-UTRAN coverage. In this case, at least a one-time pre-authorization to use ProSe services is needed. 

CPR.21 [PR.55, PR.56, PR.80] ProSe services are not available to ProSe-enabled UEs out of E-UTRAN coverage, except in the following cases:

· ProSe-enabled public safety UEs can use ProSe services when operating on public safety spectrum dedicated to ProSe services even when not under E-UTRAN coverage. In this case, at least a one-time pre-authorization to use ProSe services is needed. 

· 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 network coverage.
For cases 1 and 2 the commercial UE is not supposed to perform any service other than emergency calls. Therefore it is reasonable to consider that for these cases also ProSe will not be used and is not needed. 
For cases 3 and 4 though it is not clear from technical point of view why the UE cannot perform certain ProSe services if it is capable and authorised by the PLMN involved even in the case the UE is not camped on a “non ProSe enabled” E-UTRAN (e.g. GERAN, UTRAN or pre-rel.12 E-UTRAN).
For example a common use case where such operation may be needed is when roaming to VPLMN that is not upgraded or does not allow ProSe whereas other PLMNs in the area do allow ProSe for this particular UE. Another use case is that even though the VPLMN can authorise the UE to use ProSe and despite E-UTRAN being available in the area, due to certain inter-RAT policies (e.g. voice centric UE with CSFB) the UE may happen to camp to GERAN/UTRAN. Another use case is that ProSe and other WAN communication are deployed in different frequency bands. Arguably in this case the UE may be in coverage of E-UTRA band that is used for ProSe but not able to camp on an E-UTRAN cell in the area. 

With regards to the technical complexity: Especially discovery services are not heavy for the UE and potentially do not require an additional RF chain since the UE can periodically (every few secs) go off and monitor the band configured for ProSe in the same or other PLMN. In any case this is not a special functionality that is required by the UE since it would anyway have to do that if it has the capability to monitor other bands in the area from other PLMNs if authorised. It is also not unique case that the UE has to monitor other bands since it is necessary when performing measurements on other RATs, CA, MBSFN etc.
Therefore it is not that important to which RAT and frequency band the UE is camped at the time it performs ProSe procedures assuming it has HPLMN and VPLMN authorisation. 
ProSe communication has a variety of requirements in TR 22.803 involving path switching between ProSe and infrastructure mode. Given that ProSe is not desired to affect GERAN/UTRAN it is not required to support path switching between ProSe path and infrastructure path when the UE is camped in UTRAN/GERAN and is using ProSe. The control of the path switch can be through operator policies. Additionally if an operator may consider that this affects the user experience to disable ProSe communication when the UE would be camped in GERAN/UTRAN via the authorisation policies that will be provisioned to the UE.
Proposal

It is proposed that for the Public Safety enabled UEs it is clarified that ProSe should be supported in all 4 cases mentioned in this discussion paper. For commercial UEs it is proposed that the restriction for NOT using ProSe applies for cases 1 and 2. For cases 3 and 4 it is proposed that it would depend on UE capabilities and relevant authorisation policies from the PLMNs involved whether the service can be supported or not. 
It is proposed to reflect this understanding in the normative SA1 requirements by replacing all instances of the term “out of E-UTRAN” coverage with “out of network” coverage or with “out of E-UTRA coverage”.

In SA2 it is proposed to adopt the above analysis as assumption in TR 23.703.
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