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1 Introduction

In Release 12, ProSe discovery procedures have been specified for in-coverage scenario.  Range classes for ProSe discovery have been specified and the transmission power of different range classes are broadcasted in SIB19.  In this contribution, we discussed the processing load of UE for ProSe discovery to monitor certain number of discovery resource pools.  We also provide our proposed solution to address this issue for Release 12.
2 Analysis
Referring to the latest agreements reached in RAN2#88[1], one IE in SIB19 about discovery resource configuration is specified as follows.
SystemInformationBlockType19 information element
-- ASN1START

SystemInformationBlockType19-r12 ::= SEQUENCE {


discConfig-r12





SEQUENCE {



discRxPool-r12





ProseDiscPoolList16-r12,



discTxPoolCommon-r12



ProseDiscPoolList4-r12 


OPTIONAL,
-- Need OR



discTxPowerInfo-r12




ProseDiscTxPowerInfoList-r12 
OPTIONAL,
-- Need OR



discSyncConfig-r12




ProseSyncConfigList16-r12

OPTIONAL
-- Need OR


}

















OPTIONAL,
-- Need OR


discInterFreqList-r12



ProseCarrierFreqInfoList-r12

OPTIONAL,
-- Need OR


lateNonCriticalExtension


OCTET STRING





OPTIONAL,


...

}

Referring to the agreements above, for discovery monitoring, UE need to monitor up to 16 resource pools and for discovery transmission which is corresponding to the transmission resource pools configured for serving cell and neighbouring cells.  For ProSe discovery transmission, in each cell there can be up to 4 resource pools configured.  Figure 1 and Table 1 below give an example of NW topology and ProSe discovery pool configuration respectively.  In Table 1, Px means Pool x for ProSe discovery.
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Figure 1  Example NW topology
	Cell #
	Tx Resource Pools

	A
	{Pa, Pb, Pc, Pd}

	1
	{Pa, Pe, Pf, Pg}

	2
	{Pb, Pc, Pd, Ph}

	3
	{Pc, Pg, Ph, Pi}

	4
	{Pd, Pe, Pf, Pg}

	5
	{Pa, Pf, Pg, Ph}

	6
	{Pb, Pg, Ph, Pi}


Table 1 Example resource pool configuration
Basically, we think it is true that that for Release 12, it can simply the monitoring procedures for ProSe discovery to make the UE monitor multiple resource pools as much as possible. However, we think that in some cases, UE may not need to monitor so many pools configured in SIB.  For example, for UE1 in Figure 1, as the UE doesn’t locate in cell edge area and if it is in low mobility state, the UE will most likely receive discovery signalling transmitted in Pa, Pb, Pc and Pd corresponding to the pools configured for serving cell.  For UE2 in Figure 1 which is in cell edge, if UE is in low mobility state, it will most likely receive discovery signals transmitted in Pa, Pb, Pc, Pd, Ph.
Observation 1:  Depending on UE’s location and mobility state, UE may most-likely receive discovery signals transmitted in part of the resource pools configured in SIB.
Basically, we think it is necessary to consider the processing load for the UEs for discovery pool monitoring.  To be more specifically, although in the specification the maximum number of resource pools UE can monitor is 16, we think it still beneficial if the number of resource pools to monitor can be reduced without breaking the discovery service.
Observation 2:  It is beneficial for the ProSe discovery monitoring UE if the number of ProSe discovery resource pools can be reduced without breaking the discovery service.
3 Consideration on the solution
Based on the observations above, there can be some considerations about the potential solution.  We assume that for both idle and connected mode UEs, UE can know its mobility state and the solutions to reduce the resource pools for monitoring are applied to low mobility UEs.  The way to reduce the number of resource pools can be realized by prioritization of resource pools to monitor by the UE in certain discovery period.  For example, referring to Figure 1, after UE1 acquired the SIB19 from the serving cell, it is aware of the resource pools configured for ProSe discovery transmission for the serving cell.  Then UE can increase the monitoring frequency for these pools and reduce the resource pools for monitoring of the other resource pools.  For a UE which locates in cell boundary are like UE2 in Figure 1, when it approaches the cell edge, if it can be aware of the discovery transmission resource pools of the neighbouring cell(s) it will mostly likely to be handed over to, the UE can then prioritize the discovery transmission resource pools of serving cell and certain neighbouring cell(s) like Cell2.  Thus one solution is needed to enable the UE get the discovery transmission resource pool information from its serving cell via RRC message.  Here it is assumed that the serving eNB can acquire neighbouring cell’s resource pool information by OAM.  
Basically, for discovery resource pool monitoring, we think in Release 12, UE should be allowed to reduce the number of resource pools to monitor for ProSe discovery in certain discovery period, i.e., UE is not force to monitor all the resource pools configured in SIB19.  Instead, UE can decrease the monitoring frequency of most unlikely used resource pools and increase the monitoring frequency of most likely used resource pools considering the processing load.   Thus we have the following proposal:
Proposal 1: RAN2 to agree the UE is allowed to reduce the number of resource pools to monitor for ProSe discovery in certain discovery period.  It is up to UE implementation if all or part of discovery resource pools to be monitored in certain discovery period.
In Annex part, the impact to TS 36.331 running CR is provided.
4 Conclusion
In this contribution, we have the following observations and proposals.
Observation 1:  Depending on UE’s location and mobility state, UE may most-likely receive discovery signals transmitted in part of the resource pools configured in SIB.
Observation 2:  It is beneficial for the ProSe discovery monitoring UE if the number of ProSe discovery resource pools can be reduced without breaking the discovery service.
Proposal 1: RAN2 to agree the UE is allowed to reduce the number of resource pools to monitor for ProSe discovery in certain discovery period.  It is up to UE implementation if all or part of discovery resource pools to be monitored in certain discovery period.
5 References
[1] R2-145302,  TS 36.331 Running CR, Samsung
6 Annex: Changes to R2-145302
<start of change>
5.X.5
Direct Discovery monitoring
A UE capable of Prose Direct Discovery that is configured by upper layers to monitor ProSe Direct Discovery announcements shall:

1>
receive Prose Direct Discovery announcements without affecting normal operation i.e. receive during idle periods or by using a spare receiver;

NOTE 1:
The requirement not to affect normal UE operation also applies for the acquisition of system information from the Prose carrier.
1> For each frequency the UE is configured to monitor Prose Direct Discovery announcements on, prioritising the frequencies included in discInterFreqList, if included in SystemInformationBlockType19: 

2>
monitor Prose Direct Discovery announcements using the pool of resources indicated by discRxPool in SystemInformationBlockType19, as specified in TS 36.321 [6];
NOTE 2:
It is up to UE implementation to decide whether a cell is sufficiently good to be used to monitor Direct Discovery announcements.
NOTE 3:  It is up to UE implementation whether all or part of the resource pools to be monitored in certain discovery period.  UE can adjust the frequency to monitor certain resource pools. 
<end of change>
3GPP


_1484118816.vsd
�






Cell A


Cell 4


Cell 5


Cell 6


Cell 1


Cell 2


Cell 3



