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Discussion
1 Introduction
This paper discusses necessity of measurementm and selection of a cell for sidelink discovery on non-primary frequency.
2 Discussion
2.1 Reference cell for DL measurements and synchronization

In Rel-12 sidelink discovery, a serving cell may configure multiple TX pools with the pool selection scheme set to ‘rsrpBased’. In this case, each TX pool is configured with two associated thresholds that are compared with the RSRP measurement of the serving cell, i.e. the PCell is used as DL measurement and synchronization reference. 
Now Rel-13 UE may be interested in discovery transmission on a cell of non-primary frequency and if there are multiple TX pools applicable for that cell with ‘rsrpBased’ pool selection scheme being configured, we should decide which cell should be measured and compared with the thresholds for the pool selection. Regarding this, RAN1 made the following agreements on the non-primary carrier discovery at the last RAN1 meeting. 
· 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 RAN1 agreements, it became clear that in case there is a serving cell on a frequency, UE shall use the serving cell as reference cell. The remaining question is for the case where there is no serving cell on a frequency. Considering the RAN1 agreements, RAN2 can consider the following options for reference cell selection in this case:
· 
Option1) UE uses a cell on the DL carrier paired to the carrier on which UE intends to perform discovery TX, as reference cell 
· 
Option2) UE uses a PCell as reference cell 
· 
Option3) Network configures whether option1 shall be applied or option2 shall be applied. 

· 
Option4) Network configure a frequency (and possibly a cell) that UE shall use as reference  
Before we discuss which option is better, we briefly discuss Rel-12 behaviors. In Rel-12 sidelink discovery transmission, UE always uses PCell as reference because discovery transmission can happen only on primary carrier. In Rel-12 sidelink communication transmission, UE select and use the cell on the DL frequency paired to the frequency on which the UE performs sidelink communication (primary or other frequency). 
Option1 is to select a intra-frequency cell as reference cell and this is to basically follow the Rel-12 behaviors. We need to extend the Rel-12 behaviors such that UE needs to select a cell as reference cell on the same frequency on which UE wants to perform sidelink discovery.  
Option2 is to select a cell on inter-frequency as reference cell. Option2 can be used in limited cases such as synchronous HETNET, where it might be acceptable for UE to consider PCell as reference if the UE is interested to transmit sidelink discovery on synchronous small cell of non-primary frequency. 
Option3 is to allow two options in specification and leave it up to network implementation. If option3 is taken, we should decide whether the configuration should be signaled per frequency to allow more flexible network implementation. 
Option4 is to allow network to indicate which frequency the UE should use as reference. If the indicated frequency is a serving frequency, UE should use a serving cell on that frequency as reference cell. If the indicated frequency is non-serving frequency, UE should select a cell on that frequency.
Among the three options, our preference is to adopt option1 as baseline. If anything beyond option1 needs to be considered, we can consider option3. We would like to preclude option2 as this option may restrict the network implementation for non-primary discovery quite seriously.Option4 seems to be overly network control, which is beyond what is really necessary. 
Proposal 1 To take option1 as baseline. If anything beyond option1 should be considered, option3 could be taken. 
2.2 Measurement and selection of a cell for sidelink discovery on non-primary frequency 

If option1 or option3 is taken in the previous section, we should decide how UE should select a cell used for sidelink discovery on non-primary frequency. Let us briefly review the Rel-12 behaviors. In case of Rel-12 and Rel-13 sidelink communication transmission on non-serving frequency, UE needs to select and use the best ranked cell (ProSe cell) on that frequency. The use of best ranked cell as ProSe cell is important to minimize the interference to other neighboring cells. Note that the selection of the best ranked cell requires UE to perform intra-frequency measurements on non-serving frequency, as captured in TS 36.304. 
TS 36.304

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]. 
This additional measurements requirement was introduced for sidelink communication and considered acceptable because there is only one ProSe carrier by assumption, and furthermore UE is to perform mission critical operation, i.e. Public Safety UE, so higher capabilities for such a special UE can be assumed 

In case of Rel-13 sidelink discovery, UE may be interested in discovery transmission on multiple frequencies, which is different from the sidelink communication. For simple commercial service that was designed to operate in best effort manner, it would be not wise to assume that the higher capabilities could be mandated. If so, we cannot mandate Rel-13 UE to perform intra-frequency measurement on the frequency for which UE is interested to perform discovery TX. 
Then one direction we can take is to keep the principle of selecting the best ranked cell as reference cell on that frequency also for sidelink discovery, and consider some means to relieve measurement burden. Taking the option in previous section as baseline, we propose:
Proposal 2 For discovery announcement on non-serving frequency, UE shall use the best ranked cell for DL measurements and synchronization. 
To enable UE to select the best ranked cell, UE needs to perform measurements of the concerned frequency. For RRC_IDLE UE, the measurements should be done irrespective of the priority of the frequency and for RRC_CONNECTED UE, the measurements should be done irrespective of the availability of the measurement object for that frequency.

Proposal 3 If UE in RRC_IDLE is interested to announce discovery on inter-frequency, it performs measurements on that frequency for the purpose of the ranking on that frequency, irrespective of the priority of that frequency 

Proposal 4 If UE in RRC_CONNECTED is interested to announce discovery on non-serving cell (i.e. cell on inter-frequency), it performs measurements on the frequency of the cell, irrespective of whether measurement object is configured to that frequency.

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 5 A cell may broadcast in SIB19 measurement bandwidth of other frequency that is not included in SIB5.
To relieve UE from excessive measurements burden while being able to apply ranking based ProSe cell selection, we may have to avoid UE from being require to perform intra-frequency measurements for all frequencies that UE is interested to transmit discovery. Such relaxation can be done if the ranking based ProSe cell selection is done based on measurements that requires less stringent measurement performance requirements, such as inter-frequency measurements or further reduced measurements (e.g. reduced measurement performance group). 
Proposal 6 To send LS to RAN4 to inform RAN2 agreement and to ask whether it is feasible to perform raking based-ProSe cell selection based on measurements other than intra-frequency measurements.
3 Conclusion

Proposal 1 To take option1 as baseline. If anything beyond option1 should be considered, option3 could be taken. 
Proposal 2 For discovery announcement on non-serving frequency, UE shall use the best ranked cell for DL measurements and synchronization. 
Proposal 3 If UE in RRC_IDLE is interested to announce discovery on inter-frequency, it performs measurements on that frequency for the purpose of the ranking on that frequency, irrespective of the priority of that frequency 

Proposal 4 If UE in RRC_CONNECTED is interested to announce discovery on non-serving cell (i.e. cell on inter-frequency), it performs measurements on the frequency of the cell, irrespective of whether measurement object is configured to that frequency.

Proposal 5 A cell may broadcast in SIB19 measurement bandwidth of other frequency that is not included in SIB5.
Proposal 6 To send LS to RAN4 to inform RAN2 agreement and to ask whether it is feasible to perform raking based-ProSe cell selection based on measurements other than intra-frequency measurements.
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