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1 Introduction

Among the enhancements for ProSe within the scope of the current WI [1] are a number of provisions for service continuity for ProSe UEs. It is worth noting that, from a RAN perspective, service continuity may be positively impacted if it is possible to minimize the service disruption (if any) that may be encountered during mobility events for a ProSe UE. This can be achieved by increasing the level of coordination among eNBs with respect to D2D radio resource allocation. This aspect was briefly mentioned in [2] and some related aspects were discussed in [3] some time ago. At the last meeting some further ideas were presented in [4]. 
2 Discussion
Concepts related to inter-eNB coordination of D2D resources were already introduced in early discussions on ProSe
.This concept was further explored in [3]. D2D radio resources used by a specific UE (e.g. for Type 2 Discovery or Mode 1 Communications) could be signaled to neighbor eNBs using UE-associated signaling (e.g. at X2 handover), while D2D radio resources used “in pool” (e.g. for Type 1 Discovery) could be signaled using non-UE-associated signaling.

2.1 UE-Specific D2D Radio Resources

UE-specific D2D radio resources may be signaled with no specification impact: this information can be included in the RRC Context IE signaled in the HANDOVER REQUEST message to the target eNB (see Figure 1 below
). If possible according to e.g. traffic load and interference at the target cell, the target eNB may try to configure the incoming ProSe UE with the same set of D2D radio resources assigned by the source eNB: this will prevent the ProSe UE from losing its ProSe connection(s), thereby minimizing ProSe service disruption (if any).

Notice that all of the above relies on eNB implementation, without any standards impact.
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Figure 1 Signaling configured D2D radio resources to the target eNB at X2 HO [3].

Observation 1: Information on D2D resources configured for the UE may be included in the RRC Context IE signaled in the HANDOVER REQUEST message to the target eNB, without any standards impact.
Observation 2: If information on D2D resources configured for the UE is signaled to the target eNB at X2 HO and the target eNB is able to configure the UE with the same set of resources, this will help to minimize ProSe service disruption (if any), thereby contributing to ProSe service continuity.
Observation 3: Minimizing ProSe service disruption at HO is even more critical in Rel-13, where a ProSe UE could be authorized to act as a UE-to-network relay.

It seems beneficial for an eNB to compile and maintain a “D2D radio resources neighborhood map” with the resource information received at HO in order to assist future radio resource allocation (e.g. avoiding scheduling certain traffic in some resources heavily affected by D2D transmissions etc.). All neighbor eNBs will eventually have the same information as it is propagated thanks to mobility events.

Observation 4: It seems beneficial for an eNB to maintain a “D2D radio resources neighborhood map” with the information received at HO; this information propagates to all neighbor eNBs thanks to mobility events. 
Proposal 1: It is already possible to signal UE-associated D2D radio resources at handover.
2.2 Non-UE-Specific D2D Radio Resources
Non-UE-specific D2D radio resource information is already signaled by each cell using SIB18 and SIB19 [5].

2.2.1 ProSe Direct Discovery

Resources used for ProSe direct discovery are broadcasted on SIB19 within the SL-DiscResourcePool and SL-SyncConfig IEs [5]. For each RX pool, the SL-DiscResourcePool IE carries an index to one of 16 possible discovery synchronization configurations (syncConfigIndex-r12) present in the SL-SyncConfig IE. There the UE can read the neighbor cell ID associated with the RX parameters of the RX pool.

2.2.2 ProSe Direct Communication
Resources used for ProSe direct communication are broadcasted on SIB18 within the SL-CommResourcePool IE [5]. Similarly to the direct discovery case, this IE carries a pointer to syncConfigIndex-r12 which includes the cell ID associated with each resource pool.
Observation 5: Non-UE-specific information on allocated D2D radio resources is broadcasted by each cell in Rel-12.
2.3 Further Observations

We might consider whether it is beneficial to e.g. exchange non-UE-specific information on allocated D2D radio resources also over X2. We should consider, however, that D2D resources allocated to one or more UEs might not be used continuously in a certain time period (i.e. their “activity factor” is likely very low). For this reason, signaling the D2D resource pool to a neighbor eNB will likely provide “pessimistic” information.

Observation 6: Due to the low “activity factor” of allocated D2D radio resources, signaling the D2D resource pool to a neighbor eNB will likely provide a “pessimistic” picture.
Increasing the frequency of information exchange over X2 might provide a more accurate characterization, but this would increase X2 signaling and the information would seem to duplicate what can be already obtained through handover signaling. Notice that handover signaling also conveys the authorization information for each ProSe UE, informing eNBs about ProSe service(s) that the UE may carry (i.e. more detailed information). Notice also that relying on handover signaling seems to better reflect the more “dynamic” nature of D2D communications.
Observation 7: Relying on handover signaling to convey D2D resource information seems better suited to the “dynamic” nature of D2D communications.
Observation 8: Envisaging a frequent D2D resource information exchange over X2 might provide a more accurate characterization, but this would increase X2 signaling and provide seemingly duplicate information with respect to what can be obtained through handover signaling.

Proposal 2: Exchanging D2D resource information over X2 does not seem necessary (also considering that inter-eNB coordination is not mentioned in [1]).
Proposal 3: RAN3 should discuss whether and how to capture the observations above.
3 Conclusions and Proposals
ProSe service continuity can be greatly enhanced from RAN side by exchanging information about configured D2D resources across neighbor eNBs. This concept had been identified very early throughout discussions on D2D, and we believe it is beneficial that RAN3 should work on this in the scope of the Rel-13 service continuity enhancements for ProSe. Our observations and proposals are summarized below.
Observation 1: Information on D2D resources configured for the UE may be included in the RRC Context IE signaled in the HANDOVER REQUEST message to the target eNB, without any standards impact.
Observation 2: If information on D2D resources configured for the UE is signaled to the target eNB at X2 HO and the target eNB is able to configure the UE with the same set of resources, this will help to minimize ProSe service disruption (if any), thereby contributing to ProSe service continuity.

Observation 3: Minimizing ProSe service disruption at HO is even more critical in Rel-13, where a ProSe UE could be authorized to act as a UE-to-network relay.

Observation 4: It seems beneficial for an eNB to maintain a “D2D radio resources neighborhood map” with the information received at HO; this information propagates to all neighbor eNBs thanks to mobility events.
Proposal 1: It is already possible to signal UE-associated D2D radio resources at handover.
Observation 5: Non-UE-specific information on allocated D2D radio resources is already broadcasted by each cell in Rel-12.
Observation 6: Due to the low “activity factor” of allocated D2D radio resources, signaling the D2D resource pool to a neighbor eNB will likely provide a “pessimistic” picture.
Observation 7: Relying on handover signaling to convey D2D resource information seems better suited to the “dynamic” nature of D2D communications.
Observation 8: Envisaging a frequent D2D resource information exchange over X2 might provide a more accurate characterization, but this would increase X2 signaling and provide seemingly duplicate information with respect to what can be obtained through handover signaling.

Proposal 2: Exchanging D2D resource information over X2 does not seem necessary (also considering that inter-eNB coordination is not mentioned in [1]).

Proposal 3: RAN3 should discuss whether and how to capture the observations above.
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� One of the general design assumptions in � REF _Ref415067440 \r \h ��[2]� was that “It may be beneficial for eNodeBs to signal each other over backhaul E-UTRAN interfaces (e.g. X2 interface) the resources used for D2D”.


� Notice that D2D radio resources are not ”negotiated” but ”configured” by the serving eNB.





