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Discussion
1 Introduction
This paper discusses introduction of gap that can be created by UE for D2D discovery reception to reflect RAN1 agreement. 
2 Discussion

The Table1 captures RAN1 agreements made at the previous RA1 meeting. 
	· For FDD carriers:
· At least for UEs with a single Rx chain (FFS subject to the UE capability discussion whether this also applies for UEs with a shared D2D/cellular Rx chain), a UE that is receiving D2D discovery signals on an UL carrier is not expected to read DL signals on the DL carrier paired to such UL carrier during the subframes belonging to the D2D discovery pools on that UL carrier as well as one subframe preceding and following these subframes 
· The discovery pools are configured by the eNB by broadcast or UE-specific signaling
· FFS: For RRC_CONNECTED UEs, 1 bit may be signalled using RRC signaling indicating whether this rule applies or not (on a per UE basis)
· Cellular measurement gaps subframes are excluded from this rule
· Paging reception is prioritized over D2D reception 
· For TDD carriers:
· A UE configured by the eNB to monitor D2D on a certain carrier is expected to read DL signals on that carrier according to legacy procedures.



Observation1
 
UE in RRC_CONNECTED is allowed to create some gap in order to receive intra-frequency D2D discovery on the discovery subframes.
Even though the yellow part is against the previous RAN2 agreement, this RAN1 decision could be acceptable if network can control whether UE is allowed to create such gap or not. The use of gap for D2D discovery reception should be restricted to avoid unacceptable degradation of the cellular reception performance. When introducing the gap for D2D discovery reception, it is important that network should be able to enable or disable the creation of the gap via dedicated signaling. So, if operator wants to promote D2D discovery performance, then it can allow the gap creation for the UE, and otherwise it can disable it.   

Proposal 1
UE in RRC_CONNECTED is allowed to create gap in order to receive D2D discovery on its primary carrier, if network allows the UE to do so via dedicated configuration.   

Proposal 2
Network can disable gap creation. 

In addition to enable/disable network control for the gap, we may have to discuss further, considering that there can be multiple reception pools signaled by a serving cell and the occurrences of each reception pool may not be fully overlapped. If we allow UE to create gap on any subframe belongs to the occurrence of max 16 RX resource pools, the UE may create too many gaps so non-trivial performance loss of cellular DL reception may be incurred. To prevent such performance loss, some restriction on creation of the gap needs to be applied. For example, we consider:
· 
Option1) UE is allowed to create gap on subframes belonging to a limited number of RX resource pools.  
To realize this option, network should be able to indicate for which resource pool(s) UE can create gap. Upon receiving this indication, UE should be only allowed to create gap on discovery subframes belonging to the indicated resource pool(s). So this is basically per resource pool gap control. 

Proposal 3
Network configures UE with resource pool(s) for which UE can create gap for D2D discovery reception

To assist network to provide proper indication that allow UE to create gap for interesting resource pool(s), UE may need to indicate to eNB, in UEProSeInformation, which resource pool(s) the UE wants to monitor. Upon change of the preferred resource pool for monitoring, UE needs to update the eNB by sending the UEProSeInformation again. In case network only configures UE to allow gap creation without specifying resource pool, then UE should be only allowed to create gap only for the resource pool(s) that UE previously indicated in UEProSeInformation. 
Another option is a bit simpler one which is similar to what we adopted for IDC-Config. Network configures UE with upper bound which restricts the max amount of gaps UE can create:

· 
Option2) UE considers that it is allowed to create gaps if it has used fewer subframes for gaps than indicated by the max number configured by network during a defined time. 
More specifically, the UE behaviors based on the option2 are as follows (reusing the wording used for autonomousDenial in IDC)

UE considers that it is allowed to create gaps if during the number of subframes indicated by the threshold1_subframes configured by network, preceeding and including this particular subframe it used fewer subframes for gaps than indicated by the threshold2_subframes configured by network.
With option2, network can finely control creation of gap, so this would be taken as restriction mechanism for creation of gap for D2D discovery reception. Basically this is per UE gap control. This is simple and in many cases sufficient. However, eNB may not exactly know when the UE creates the gap or not. Option2 requires addition of discRxResources
–
ProseDiscConfig
The IE ProseDiscConfig specifies the dedicated configuration information for Prose Direct Discovery.
ProseDiscConfig information element
-- ASN1START

ProseDiscConfig-r12 ::=




SEQUENCE {


discTxResources-r12





CHOICE {



release







NULL,



setup







CHOICE {




-- FFS whether dedicated signalling is needed for ProseDiscGeneralConfig




scheduled-r12




SEQUENCE {




discTxResourceReference-r12

ProseDiscResourcePool-r12
OPTIONAL, -- Need ON




discSF-Index-r12




INTEGER (1.. Nt-1)

OPTIONAL, -- Need ON




discPRB-Index-r12




INTEGER (1.. Nf-1)

OPTIONAL, -- Need ON




discHoppingConfig-r12



Prose-HoppingConfigDisc-r12















OPTIONAL
-- Need OR



},



ue-Selected-r12




SEQUENCE {





discTxPoolDedicated-r12


ProseDiscPoolList4-r12 
OPTIONAL,
-- Need ON




-- eNote: introduce delta signalling i.e. option to add/ rel an pool entries





discTxPowerInfoDedicated-r12

ProseDiscTxPowerInfoList-r12 
OPTIONAL
-- Need OR




-- FFS whether dedicated signalling is needed for discTxPowerInfoDedicated



}



}


}















OPTIONAL,
-- Need ON


discRxResources-r12



SEQUENCE {



gapForDiscRx-r12




ENUMERATED {setup} 

OPTIONAL, 
--Need OR


gapForDiscRxParameters-r12


SEQUENCE {




gapForDiscRxSubframes-r12


ENUMRATED {n2, n5, n10, n15,













n20, n30, spare2, spare1},



gapForDiscRxValidity-r12


ENUMERATED {














sf200, sf500, sf1000, sf2000, 














spare4, spare3, spare2, spare1}

}


OPTIONAL, 

-- Need OR
...

}

-- ASN1STOP

We can combine the option1 and option2 such that the restriction enabled by option2 is also applied to option1  
· 
Option3) UE is allowed to create gap on subframes belonging to a limited number of RX resource pools configured by network. UE considers that it is allowed to create gaps on subframes belonging to a limited number of RX resource pools, if it used fewer subframes for gaps than indicated by the max number configured by network
Proposal 4
Network can configure UE with gapForDiscRxValidity and gapForDiscRxSubframes that restricts the maximum amount of gap UE can create.
3 Conclusion
Proposal 1
UE in RRC_CONNECTED is allowed to create gap in order to receive D2D discovery on its primary carrier, if network allows the UE to do so via dedicated configuration.   

Proposal 2
Network can disable gap creation for a UE 

Proposal 3
Network can configure UE with resource pool(s) for which UE can create gap for D2D discovery reception.

Proposal 4
Network can configure UE with gapForDiscRxValidity and gapForDiscRxSubframes that restricts the maximum amount of gap UE can create.
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