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1   Introduction
This contribution addresses a few different open issues on D2D:

· D2D prioritization and interest indication
· D2D indication during RRC connection establishment 
2   D2D prioritization and interest indication
In this section, we first address the D2D prioritization issue in Idle and Connected mode respectively. Then we further analyze the necessity of a D2D interest indication.
D2D prioritization

Prioritization for Idle Mode UEs
A UE in RRC Idle mode performs cell selection and reselection. The cell (re)selection process should take into account the priority of each applicable frequency of each applicable RAT. In addition to the normal (re)selection rules, a UE applies prioritization rules for the MBMS service. A UE receiving or interested to receive a MBMS service is allowed to consider the frequency of the cells providing MBMS services as of highest priority. Similar prioritization rules may also be applicable for D2D. For example, during the course of cell reselection, UE interested in D2D discovery/ communication may regard the cell or frequency which offers D2D service as of highest priority. 

RAN2#87 has already agreed that for D2D communication, an idle UE may reselect to the ProSe carrier once it detects a suitable cell there. This indicates that there should be a prioritization rule allowing the UE to reselect a cell supporting D2D cell when normal cells and cells supporting D2D are overlapping. Considering the change of UE interest in D2D communication, the frequency prioritization rules similar to the MBMS frequency prioritization need to be further specified for D2D communication, for example:
-
a UE which is performing D2D communication and can only perform D2D communication while camping on the frequency providing D2D communication resource is allowed to make this frequency of highest priority;

-
a UE which is interested or going to perform D2D communication and can only perform D2D communication while camping on the frequency providing D2D resource is allowed to make this frequency of highest priority;

-
when a UE is no longer interested in performing D2D communication, the UE no longer prioritises the frequency providing D2D resource;

To our understanding, the above frequency prioritization rules can also be applied to D2D discovery.
Proposal 1: For D2D communication and discovery, IDLE UEs applies the above prioritization rules for cell reselection.
However, the prioritization handing rules may conflict with each other [1]. For example, if the UE is interested in both MBMS and D2D services and different frequencies are used to provide the MBMS and D2D services, it is hard to decide which frequency should be considered as of highest priority. Similar conflicts were discussed for MBMS and CSG priority handling. And it was finally decided that the handling of prioritization conflicts should be left to UE implementation. In our understanding, the handling of prioritization conflicts among D2D and other services should also be left to UE implementation.
Proposal 2: For D2D communication and discovery, the handling of prioritization conflicts among D2D and other services should be up to UE implementation. 
Prioritization for Connected Mode UEs
D2D prioritization is also necessary for UEs in connected mode. In case a UE is interested in many services (e.g. D2D and unicast) and it is incapable of receiving all the interested services due to hardware limitations, it may prefer to receive the service that it prioritizes most. In this case, it is necessary for the UE to report its service prioritization to the eNB. Also the UE may at upper layers initiate release of a unicast service in order to perform D2D communication. In fact it may happen that not all of the eNBs support D2D services in a given area. During a handover procedure, if the UE previously informed the eNB about its prioritization between D2D and other services, the source eNB may use this information and try to find a target cell that supports the D2D service. 
Proposal 3: For D2D communication, It is up to the UE/ user to decide which service it prioritises i.e. a UE could prioritise D2D communication over unicast or prioritise one Prose carrier over others. A UE in Connected mode shall inform the eNB of its prioritization.
D2D interest indication
RAN2#87 agreed that a RRC CONNECTED UE interested (or no longer interested) in intra- or inter-frequency ProSe discovery reception indicates this by sending a “ProSe indication” to the eNB. Upon receiving such message, the eNB could consider the UE capabilities and take measures to avoid conflicts between cellular and D2D transmission/reception if necessary. In our opinion, the interest indication should be also applicable for UEs that want to perform D2D communication reception. In fact, simultaneous reception of D2D and cellular communication may lead to a reduction of the UE’s CA and MIMO capabilities [3]. Only if the eNB is made aware of the UE interest in performing D2D communication reception (as well as of the UE D2D capability), the eNB may properly configure the UE’s CA and MIMO functionality. 
Proposal 4: The UE should indicate the reception interest to the network when it wants to perform D2D communication reception.
Similar to the MBMS, we may define some restrictions for the transmission of the reception interest indication, as follows:
· The UE may indicate its interest when the serving cell provides information in SIB about Prose resources on other frequencies (both for the intra- and inter-PLMN cases).
· The UE may indicate its interest at RRC connection establishment (the UE does not need to wait until AS security is activated) when UE was already performing D2D discovery/communication reception in idle mode or when the UE is interested to perform D2D discovery/communication in connected mode.
· The UE may indicate its interest in case of a change of its D2D discovery/communication reception status (e.g. the UE changes the interested frequency or cancels D2D discovery/communication reception)
· For handover preparation, the source eNB may transfer the UE D2D interest, if available, to the target eNB. After handover, the UE reads SIB before updating its D2D interest. If D2D information is provided in SIB in the target cell but not in the source cell, the UE may indicate its D2D interest after handover.
Proposal 5: RAN2 is suggested to take these restrictions for D2D reception interest transmission into account.
 D2D prioritization and interest indication procedure
The UE may transfer the D2D interest and prioritization information to the eNB by a new RRC message or reuse the UEAssistanceInformation message. Figure 2 presents an example procedure for the utilization of D2D priority and interest indication information in case of inter-PLMN handover, characterized by the following steps:
1. A commercial eNB gets NSPS frequency information via inter-PLMN operation. The commercial eNB provides the ProSe frequency via SIB.
2. A UE is connected to the commercial eNB. Having already received the information in SIB, the sends interest indication and prioritization information to the serving eNB. The interest information indicates NSPS frequency as interested frequency. 
3. The serving eNB configures the UE with RRM measurements in order to handover the UE to the NSPS frequency.

4. The UE detects the NSPS cell and reports the measurement result to the serving eNB.
5. The serving eNB decides to trigger handover to the NSPS eNB and sends a handover request message to the NSPS eNB, including the UE’s interest and priority information.
6. The NSPS eNB responds with a handover request response message carrying the resource allocated for the UE.
7. The serving eNB sends the handover command and the UE handovers to the target.
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Figure 1. Example procedure for the utilization of priority and interest indication information
3   D2D indication during RRC connection establishment
It has already been agree that the RRC connection establishment procedure will be used by the UE to inform the eNB of the intention to initiate ProSe discovery/communication [2]. But how this is done in detail still needs to be defined. In this section we discuss how to realize a ProSe discovery/communication indication during the RRC connection establishment procedure.
The essential question is whether new establishment cause values in the RRCConnectionRequest message would be required to indicate the intention to initiate ProSe discovery/communication, or whether the existing establishment causes can be reused.
In case of new establishment cause values, two new values could be introduced to indicate the intention to initiate ProSe direct discovery and ProSe direct communication respectively. In this way the eNB could recognize that the RRC connection request is for the purpose of ProSe discovery/communication immediately. However, as discussed a few other times in the past, there are not that many spare values left in the establishment cause and we should be very cautious with the introduction of new values. 
A simpler approach would be to reuse the existing establishment causes values. In this case it is worth mentioning that the legacy establishment cause “highPriorityAccess” is linked to the five special Access Classes (11 to 15) which are allocated to specific high priority users according to TS 22.011. 
	4.2 
Allocation

All UEs are members of one out of ten randomly allocated mobile populations, defined as Access Classes 0 to 9. The population number is stored in the SIM/USIM. In addition, UEs may be members of one or more out of 5 special categories (Access Classes 11 to 15), also held in the SIM/USIM. These are allocated to specific high priority users as follows. (The enumeration is not meant as a priority sequence):


Class
15
-
PLMN Staff;


  -"-
14
-
Emergency Services;


  -"-
13
-
Public Utilities (e.g. water/gas suppliers);


  -"-
12
-
Security Services;

  -"-
11
-
For PLMN Use


It can be noted that Access Classes 12, 13 and 14 are already allocated to services that could be utilized by public safety UEs. More in general, although it is not yet clear which Access Classes will finally be assigned to public safety UEs, it seems quite likely that they will be characterized by one of the special Access Classes from 11 to 15. In this case the establishment cause value for public safety UEs should probably be “highPriorityAccess”. 
Proposal 6: For public safety UEs, the establishment cause in the RRC Connection Request message shall be set to ‘highPriorityAccess’, to indicate the intention to initiate either  ProSe direct discovery or communication.
When it comes to non-public safety UEs (which can only perform ProSe direct discovery), it seems reasonable that they could have the same access priority as normal “MO data” access.
Proposal 7: For non-public safety UEs, the establishment cause in the RRC Connection Request message shall be set to ‘mo-data’, to indicate the intention to initiate ProSe direct discovery.
Since these two proposals anyway have an impact on the NAS layer, it is believed that they should be checked by SA2 and CT1 as well. 
Proposal 8: (if proposal 6 and 7 are agreeable by RAN2) send a LS to SA2 and CT1 to confirm RAN2 understanding on the setting of the establishment cause values for ProSe direct communication and discovery.

4   Conclusion
In this contribution we discussed several issues related to D2D UE capability, D2D prioritization and interest indication and D2D indication during RRC connection establishment. Several proposals have been suggested:
Proposal 1: For D2D communication and discovery, IDLE UEs applies the above prioritization rules for cell reselection.
Proposal 2: For D2D communication and discovery, the handling of prioritization conflicts among D2D and other services should be up to UE implementation. 
Proposal 3: For D2D communication, It is up to the UE/ user to decide which service it prioritises i.e. a UE could prioritise D2D communication over unicast or prioritise one Prose carrier over others. A UE in Connected mode shall inform the eNB of its prioritization.
Proposal 4: The UE should indicate the reception interest to the network when it wants to perform D2D communication reception.
Proposal 5: RAN2 is suggested to take these restrictions for D2D reception interest transmission into account.
Proposal 6: For public safety UEs, the establishment cause in the RRC Connection Request message shall be set to ‘highPriorityAccess’, to indicate the intention to initiate either  ProSe direct discovery or communication.
Proposal 7: For non-public safety UEs, the establishment cause in the RRC Connection Request message shall be set to ‘mo-data’, to indicate the intention to initiate ProSe direct discovery.
Proposal 8: (if proposal 6 and 7 are agreeable by RAN2) send a LS to SA2 and CT1 to confirm RAN2 understanding on the setting of the establishment cause values for ProSe direct communication and discovery.
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