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1. Introduction

In this contribution, we present our proposals for RRM requirements for inter-frequency / inter-PLMN discovery. 
· Transmission timing accuracy requirements: Agreed in R4-76bis [R4-156633]
· Interruptions when Tx/Rx Gaps are configured: Discussed in Section 2.1
· Cell reselection when using non-serving cell for discovery timing/power control: Discussed in Section 2.2
CR for eD2D RRM requirements for inter-frequency discovery (and requirements for multicarrier D2D) is provided in our companion contribution R4-157117.
2. Discussion for inter-freq / inter-PLMN discovery
2.1. Interruptions when Tx/Rx Gaps are configured
Further discussion on this topic is presented in our companion paper R4-157111 from the viewpoint of multicarrier D2D (that include inter-frequency Discovery as one of the scenario). 

As detailed in R4-157111, there are two UE behaviors supported for discovery:

· Behavior 1: Gaps are requested if (for example) a WAN Tx/Rx chain is reused for Discovery

· Behavior 2: Gaps are not requested if (for example) a spare Tx/Rx chain is available, i.e. Rel-12 operation. The turning ON/OFF of the spare chain will cause interruptions to PCell and SCell(s).

For UEs following behavior 2 (Rel-12 behavior), interruptions should be allowed as specified in Rel-12 (and extended to any activated Scell). 

For UEs following behavior 1, the question is if RAN4 is required to specify the interruptions due to retune / turning ON/OFF a chain if it has requested for Gaps. In our view, if RAN2 definition of Gaps allows the UE to include all overheads (including Tx/Rx chain retune and turning ON/OFF) and the Gaps can be requested separately for each of the activated carriers and Tx/Rx operation, then no further interruptions need to be allowed in RAN4. 
For completeness we repeat the proposal made in R4-157111 on this aspect:

Proposal 1: Pending RAN2 agreement on Tx/Rx gaps for discovery, interruptions during discovery (7.16.3.3) can be disallowed if Gaps are configured by the serving cell. This depends on the Gap definition (e.g. per activated cell, separate for Tx and Rx, all overheads can be included in Gaps).
2.2. Cell reselection when using non-serving cell for discovery timing and power control
For discovery transmission on non-serving carrier, the serving eNB also indicates the DL carrier that can be used for discovery synchronization. The signaled DL carrier may or may-not be the one paired with the carrier on which Discovery transmissions are being performed. The UE is expected to synchronize to a cell on the DL carrier indicated for Discovery synchronization, and RAN1 recommended using the principles of existing cell selection / reselection rules to associating with the cell on that carrier. 

RAN2 further discussed the procedure for cell selection/reselection for discovery synchronization. In particular, the Table below captures the email discussion on this topic over RAN2 reflector.
	Excerpt from RAN2 email discussion on inter-freq/inter-PLMN discovery [RAN2 email reflector]

	Question:
	Discuss the criteria the UE should meet in order be able to transmit on the other PS and commercial carrier (e.g. whether S criterion should be met)

	Rapporteur Summary
	Rapporteur Comment: Most companies prefer to use legacy intra-frequency cell selection/reselection mechanism as much as possible. Many companies also prefer to simplify the legacy procedure.

Proposal 1: Use “When UE is interested to perform sidelink discovery on non-serving frequency, it shall perform measurement on the relevant DL frequency and follow legacy cell selection and intra-frequency reselection” as base and discuss what relaxations can be provided (e.g. relaxed measurement performance requirements and/or  common parameters)


From the above summary, we note the following w.r.t. cell reselection requirements:

· If the procedure requires UE to read MIB and/or SIBs on the non-serving frequency for cell selection/reselection, then no minimum requirements can be defined. This is because the UE is not configured for Gaps for this purpose and hence MIB/SIB reading is left to best effort (e.g. during IDLE/DRX occasions).

· If all parameters required for cell selection and reselection are provided by serving cell, then RAN4 can define the ‘relaxed measurement performance requirements’ for cell reselection on the non-serving cell for Discovery Tx synchronization and DL measurements.

If all parameters are provided, then we propose to reuse the existing cell reselection requirements corresponding to paging cycle of 320ms and specify w.r.t. the number of discovery periods. This is because the synchronization is done only during the subframes requested for synchronization offset prior to the discovery subframes. Further, cell reselection here is only among that supports ProSe Direct Discovery as indicated by the serving cell.

Proposal 2: For inter-frequency discovery using a non-serving carrier is used for  downlink synchronziation and measurements for ProSe Direct Discovery transmission:

· If the cell reselection procedure requires UE to read MIB and/or SIBs on the non-serving frequency for cell selection/reselection, then no minimum requirements can be defined. This is because the UE is not configured for Gaps for this purpose and hence MIB/SIB reading is left to best effort (e.g. during IDLE/DRX occasions).

· If all parameters required for cell selection and reselection are provided by serving cell, then RAN4 can define the ‘relaxed measurement performance requirements’ for cell reselection on the non-serving cell for Discovery Tx synchronization and DL measurements.

Proposal 3: If all parameters required for cell selection and reselection are provided by serving cell, reselection requirements are proposed as follows, where reselection is among cells that support Discovery as indicated by the serving cell.

Tdetect,EUTRAN_ProSe_Intra, Tmeasure,EUTRAN_ProSe_Intra and Tevaluate, E-UTRAN_ProSe_Intra for cell reselection non-serving carrier used for inter-frequency Discovery synchronization
	Discovery Period [s]
	Tdetect,EUTRAN_ProSe_Intra [s] (number of discovery preiods)
	Tmeasure,EUTRAN_ProSe_Intra [s] (number of discovery preiods)
	Tevaluate,E-UTRAN_ProSe_Intra
[s] (number of discovery preiods)

	0.04≤Discovery Period≤10.28
	Note 1 (36)
	Note 1 (4)
	Note 1 (16)

	NOTE 1:
Time depends upon the configured Discovery period.


3. Conclusions

In this paper, we propose the following RRM requirements for inter-frequency / inter-PLMN discovery. 
(Interruptions when Tx/Rx Gaps are configured – repeat of proposal made in R4-157111)

Proposal 1: Pending RAN2 agreement on Tx/Rx gaps for discovery, interruptions during discovery (7.16.3.3) can be disallowed if Gaps are configured by the serving cell. This depends on the Gap definition (e.g. per activated cell, separate for Tx and Rx, all overheads can be included in Gaps).
(Cell reselection for inter-frequency Discovery when using non-serving frequency for Discovery synchronization)

Pending RAN2 finalization

Proposal 2: For inter-frequency discovery using a non-serving carrier is used for  downlink synchronziation and measurements for ProSe Direct Discovery transmission:

· If the cell reselection procedure requires UE to read MIB and/or SIBs on the non-serving frequency for cell selection/reselection, then no minimum requirements can be defined. This is because the UE is not configured for Gaps for this purpose and hence MIB/SIB reading is left to best effort (e.g. during IDLE/DRX occasions).

· If all parameters required for cell selection and reselection are provided by serving cell, then RAN4 can define the ‘relaxed measurement performance requirements’ for cell reselection on the non-serving cell for Discovery Tx synchronization and DL measurements.

Proposal 3: If all parameters required for cell selection and reselection are provided by serving cell, reselection requirements are proposed as follows, where reselection is among cells that support Discovery as indicated by the serving cell.

Tdetect,EUTRAN_ProSe_Intra, Tmeasure,EUTRAN_ProSe_Intra and Tevaluate, E-UTRAN_ProSe_Intra for cell reselection non-serving carrier used for inter-frequency Discovery synchronization
	Discovery Period [s]
	Tdetect,EUTRAN_ProSe_Intra [s] (number of discovery preiods)
	Tmeasure,EUTRAN_ProSe_Intra [s] (number of discovery preiods)
	Tevaluate,E-UTRAN_ProSe_Intra
[s] (number of discovery preiods)

	0.04≤Discovery Period≤10.28
	Note 1 (36)
	Note 1 (4)
	Note 1 (16)

	NOTE 1:
Time depends upon the configured Discovery period.
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