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Introduction
The stage 1 work for ProSe is developing a large number of use cases and requirements. Some of the requirements are straightforward to meet once a basic Device to Device (D2D) concept has been developed; however, other requirements and aspects may pose considerable technical challenges.

To assist with the planning of future work, this document attempts to identify some of the areas where work will be necessary. This document is not meant to cover every topic, and doubtless, some critical areas have been overlooked.
1
Out of Coverage?
Public Safety Communications (PSC) users need the D2D communication to work when out of LTE network coverage (e.g in remote countryside or in tunnels). 

However, what should happen when in 3G coverage but out of LTE coverage? Can the UMTS infrastructure be used, e.g. to provide greater range and/or provide communication to more group members? 

Similarly what should happen when in 2G coverage? And when in 2G coverage is the CS or PS domain infrastructure used? 
2
Confidentiality/Integrity protection when in D2D mode

Owing to the use of integrity protection for NAS and AS messages the early involvement of SA3 would seem to be useful.
3
Operation straight “out of the box”?

Is it required that D2D mode can be used without the device having had some form of IP connectivity with the VPLMN (e.g. to receive configuration data)?

4
Device to MULTIPLE Devices, not D2D

When considering the use cases for PSC while out of coverage, it becomes highly likely that there are more than 2 users in the ‘out of coverage group’, and in general it can be imagined that a small team is involved. 
However, it is not clear whether the team size is small enough that group communications can normally be provided by multiple D2D links (and the design optimised for this), or, whether the group will normally be so large that out-of–coverage multicast is needed. While there will undoubtedly be use cases for the latter large group, are they what the design needs to be optimised for?

If using a multicast mode when out of coverage, is one UE the master (c.f. a base station in eMBMS) to which the individual UEs send their talk spurt for distribution, or, can every device multicast to all the other devices?
5
Communication at layer 2 or layer 3?

In D2D mode, there is no P-GW to allocate IP addresses, nor any network to perform Session Management functionality: also, the devices can be visualised as being on the same LAN. Consequently the IP layers/functions could be avoided. 
Conversely, to facilitate movement into and out of coverage, and to minimise other changes, the radio overhead of IP headers could be maintained and the D2D device NAS software extended to handle the extra Session Management tasks.

Suggestion: retain the IP layer in the user plane and enhance Session Management for D2D.

6
“Repeaters” [Bridge]
In many ‘out of coverage’ situations, the PSC users will need a unit to bridge the team that is out of coverage with the group members who are in coverage (e.g. a device, and/or one of the team, is left at the tunnel entrance, or, positioned on an in-coverage-hill overlooking the out-of-coverage valley). 
The architectures need to accommodate this type of device.
The terms Relay node and Repeater are already used by 3GPP WGs. This type of device needs to be given a name that does not confuse other groups. One suggestion is to call it a “bridge” node – but alternative suggestions are welcomed.

7
Unsynchronised switching between D2D and infrastructure modes
If the (normal) devices can only operate in either D2D mode or in infrastructure mode, a PSC team can end up split into two sub-teams when the command to switch mode is not received by all team members. This is highly undesirable for any isolated team member that needs to push a panic/emergency alert button !
Architectures that facilitate simultaneous D2D and infrastructure modes of operation should be encouraged (unless RAN indicates that such a device would be impractical ?).
8
Simplicity vs radio efficiency for D2D mode
The PSC community is likely to make up only a small proportion of the LTE device market (especially if M2M users migrate to LTE). Hence the complexity of the changes made for the PSC users needs to be carefully considered.
While traditionally, 3GPP has placed great emphasis on radio efficiency, areas where there is no cellular network coverage are not areas where networks are spectrum limited. 
Consequently, 3GPP should be prepared to imagine low complexity solutions for D2D that sacrifice radio efficiency.
9
Proposal
The above areas should be discussed and taken into account in the development of the 3GPP system level work on ProSe.
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