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1 Introduction
This paper attempt to resolve the open issue on reference carrier/cell selection for non-primary frequency discovery
2 Discussion
2.1 Reference cell for synchronization and DL measurements
In Rel-12, discovery transmission happens only on serving frequency. In this case, serving cell is always the reference cell that can be used for sidelink synchronization, sidelink power control, RSRP-based pool selection for sidelink discovery, etc.
In Rel-13, we now introduce discovery on non-primary frequency, and in this case we should decide which carrier frequency/cell should be taken as reference cell. RAN1 discussed this issue and made the following agreements:
	RAN1 agreements

· When a UE transmits D2D discovery in non-primary carrier:

· If the UE has the activated serving cell in non-primary carrier, then the activated serving cell is always used for DL measurements and synchronization 

· Otherwise, one single DL carrier is used for DL measurements and synchronization for a given SL transmission.

· This single DL carrier is signalled (details left to RAN2) as either:

· The DL carrier paired to the carrier on which the UE performs SL transmission, or 

· A DL carrier not paired to the carrier on which the UE performs SL transmission

RAN1 suggests that existing cell selection/reselection procedures apply for selecting which cell on the DL carrier is used, to be confirmed by RAN2


According to the RAN1 agreements, for discovery transmission on non-primary frequency, it should be possible for network to configure the reference carrier frequency that can be either of “own carrier” or other carrier.

Case1: other carrier used as reference carrier 

In case network intends to configure other carrier (i.e. not “own carrier” case) as reference carrier, it is our view that there is no point of configuring non-serving frequency as reference carrier while serving carrier can act as reference /carrier. What makes sense is to configure one of serving frequency as reference carrier frequency so that the RRM measurements that need to be anyhow performed by the UE for Uu can be reused for sidelink purpose. If non-serving carrier frequency is configured as reference carrier, it would only incurs additional measurements from UE side with no performance advantage. 
Proposal 1 When network intends to configure other carrier frequency than the discovery frequency as reference carrier frequency, it can only configure one of serving frequencies of the UE, i.e. either of primary carrier frequency or one of secondary serving frequencies.

The proposal1 means that for idle mode, network can configure either “own carrier” or “primary carrier” as reference carrier. For connected mode, the proposal1 means that network can configure either “own carrier” or “primary carrier” or one of secondary carriers as reference carrier. 
The relevant question in stage3 level is whether the configuration should indicate only a carrier frequency or more specifically a cell. We do not see real technical difference between two options. So the option requiring less signaling can be preferred. The option of indicating SCell indes to be used as reference cell is not attractive if we considering the potential intra-eNB&intra-frequency SCell replacement case where SCell index may change. So we prefer the option of indicating the frequency information.   
Proposal 2 When network intends to configure other carrier frequency than the discovery frequency as reference carrier frequency, it shall indicate it by frequency information, not by cell index/ID. 

Proposal 3 UE shall use the serving cell on the indicated carrier frequency as reference cell. 

It may happen that the referenced serving cell may be deactivated. There are no RAN1 agreements to apply on this case. One might consider the option that UE in this case takes a new cell as reference cell based on defined rule. In our view, it is not beneficial at all for UE to take a new cell on another carrier as reference cell on the fly, since such new reference cell selection would require UE to retune to the new frequency/new cell and measure them from the scratch. This is not efficient. Instead, it would be better to keep taking the deactivated cell as reference cell unless network configures the UE with a new reference cell via RRC reconfiguration. 
Proposal 4 No additional mechanism is introduced to optimize the case when the referenced SCell is deactivated. 
Case2: own carrier used as reference carrier
In case network intends to configure “own carrier” as reference carrier, it should be decided which cell should be used as reference cell, and how UE should select the cell. 
The baseline should be to reuse the existing mechanism and design principle as much as possible. For inter-frequency sidelink communication in Rel-12, we decided to mandate the UE to apply intra-frequency cell reselection rule to select the best ranked cell, which requires the UE to perform measurements of the concerned inter-frequency in accordance with intra-frequency measurement requirements. 
TS 36.304 v12
When UE is interested to perform ProSe direct communication on non-serving frequency, it shall perform measurements on that frequency for cell selection and intra-frequency reselection purpose in accordance with [10]. 
These additional requirements were justified because the UE is PS-enabled equipment. For inter-frequency sidelink discovery in Rel-13 that is intended for commercial purpose, we should carefully consider which requirements can be applied. The ranking process performed on the concerned frequency should be also applied to inter-frequency sidelink discovery, because the ranking can only ensure the minimization of the interference, on that frequency, that could be otherwise generated by selecting non-best ranked cell. However, mandating the same measurement requirement as for the inter-frequency sidelink communication would not be acceptable, i.e. more relaxed measurement requirement should be applied to inter-frequency sidelink discovery. Based on this discussion, we can propose: 
Proposal 5 If configured to use “own carrier” as reference carrier, UE shall use the best ranked cell on the sidelink discovery frequency as reference cell.
Proposal 6 To find the best ranked cell, UE performs inter-frequency measurements on the concerned frequency in accordance with the inter-frequency measurement requirements.

To perform measurements of the concerned frequency, UE needs to know the measurement bandwidth. In case of intra-PLMN/inter-frequency case, it is likely that the concerned carrier frequency to use for discovery announcement is already included in SIB5, and this allows UE to know the measurement bandwidth. For inter-PLMN/inter-frequency case, however, it is more valid assumption that the reselection information in SIB5 of the serving cell may not include the frequency information (including bandwidth) of the concerned frequency, as the concerned frequency belongs to other PLMN. For the frequency for which UE is expected to request transmission resources, serving cell needs to signal the measurement bandwidth information for that frequency via SIB19 signaling.     

Proposal 7 When network configures “own carrier” as reference carrier, it provide measurement information (e.g. measurement bandwidth) of the concerned frequency.
In case the UE cannot measure the concerned inter-frequency without measurement gap, the network may need to configure the measurement gap upon request from the UE. 
Currently the following criteria is used as cell ranking criteria according to TS 36.304:


[image: image1]
In this criteria, Ooffsetemp do not need to be applied here when performing ranking for reference cell selection purpose, as the offset is only served for resolving Chiba issue that needs not be considered here. The signaling/acquisition of the Qhyst and Qoffset can be considered as a valid concern. For the cell ranking for reference cell selection purpose, we could simply consider the Qoffset to always zero, and a common QHyst could be signalled by serving cell so as not to require UE to acquire the QHyst from SIB of the concerned inter-frequency cell. 

Proposal 8 When network configures “own carrier” as reference carrier, it provides UE with a common Qhyst that is then used for cell ranking for reference cell selection purpose.  

There agreements need to be confirmed by RAN4 especially for measurement requirements. 
Proposal 9 To send LS to RAN4 to inform RAN2 agreement and to confirm whether it is acceptable to perform raking based-ProSe cell selection based on inter-frequency measurements 
Rs = Qmeas,s + QHyst - Qoffsettemp


Rn = Qmeas,n - Qoffset - Qoffsettemp
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