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1. Introduction

During RAN2 #91Bis, it was agreed to have an email discussion on Inter-frequency /PLMN discovery:
	[91bis#31][LTE/D2D] Inter-carrier/PLMN discovery (Qualcomm)

-
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)

-
Intended outcome: Email discussion report to next meeting


2. Discussion
As discussed in [1]:
	RAN1 made the following agreement during RAN1#82.

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

We propose that the reference downlink carrier for discovery be signalled by simply signalling the downlink carrier frequency using ARFCN-ValueEUTRA. 
Proposal 4: Downlink carrier to be used as a reference for timing and measurement for discovery transmission is signalled using ARFCN-ValueEUTRA.
On the downlink carrier paired with the uplink carrier used for discovery transmission a UE needs to decide the cell whose discovery resource(s) and transmission parameters it will use, i.e., which cell to get associated with. RAN1 has suggested the following:

· RAN1 suggests that existing cell selection/reselection procedures apply for selecting which cell on the DL carrier is used, to be confirmed by RAN2
Our understanding is that RAN1’s suggestion is to reuse physical layer principal of associating with a cell and using its parameters.


Procedure related to associating with a cell on non-serving frequency discovery can be simplified instead of using cell selection/reselection. However some companies prefer to use similar mechanism as specified for inter-frequency sidelink communication transmission (pasted below from TS36.304).
	11.4
Cell selection and reselection for ProSe

The requirements defined in this section for ProSe direct operation apply for UEs in RRC_IDLE and in RRC_CONNECTED.
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].
If the UE detects at least one cell on the frequency which UE is configured to perform ProSe direct communication on fulfilling the S criterion as defined in section 5.2.3.2, it shall consider itself to be in-coverage for ProSe on that frequency. If the UE cannot detect any cell on that frequency meeting the S criterion, it shall consider itself to be out-of-coverage for ProSe on that frequency.
If the UE has selected a cell on a non-serving frequency for ProSe direct communication, it shall perform additional intra-frequency reselection process to select a better cell for ProSe direct operation on that frequency in accordance with the reselection parameters broadcast by the cell selected for ProSe.
NOTE1:
The UE may consider the carrier pre-configured for ProSe direct communication to have the highest cell reselection priority in accordance with section 5.2.4.1.

NOTE2:
If the frequency the UE is configured to perform ProSe direct communication on is a serving frequency, the UE uses the serving cell on that frequency for the ProSe operation.


It should be noted that if legacy cell selection and reselection are used then UE will be required to read SIB 1/2/3/4 (SIB 5/6/7 can be ignored as they are for inter-frequency/inter-RAT reselection) for cell selection and reselection. This defeats the whole purpose of providing detailed discovery pool information of other frequency by serving cell.
Based on the discussions there are two options:

Option 1: When UE is interested to perform sidelink discovery on non-serving frequency, it shall perform measurement on the corresponding DL frequency and follow legacy cell selection and intra-frequency reselection.
Option 1a: When UE is interested to perform sidelink discovery on non-serving frequency, it shall perform measurement on the corresponding DL frequency and follow cell selection and intra-frequency reselection with relaxation (e.g. relaxed measurement performance requirements and/or common Qhyst)
Option 2: When UE is interested to perform sidelink discovery on non-serving frequency, it shall perform measurement on the corresponding DL frequency and select strongest cell and stick to it until another cell is threshold better than the current cell.
Option 3: Companies can provide other options.

	Company 
	Question 1: What should be the procedure to associate with a cell on non-serving frequency for inter-frequency discovery transmission?

	
	Option
	Detailed comments

	LG
	1 or 1a
	When UE is interested in discovery on non-serving frequency, it is still important to select the best cell to be used for ProSe on that frequency. Otherwise, i.e. if UE uses non-best ranked cell on that frequency for discovery transmission, it may incur severe interference. 

Regarding the means to ensure selecting the best ranked cell to be used for ProSe on the concerned frequency, we would like to reuse existing mechanism as much as possible, i.e. reusing the existing cell selection and intra-freuqency reselection to find the best cell, as is done for sidelink communication, i.e. the option1 should be the baseline. 

On the other hand, we do not think that option1 necessarily requires the UE to obtain all relevant SIBs (SIB1…SIB4) given that serving cell could provide the minimal information required for the measurements. 

With the option1, measurement requirements may be somewhat burdensome. To relieve this, we suggest to allow UE to apply relaxed measurement requireemnts for intra-freuqency reselection that is for selection of cell to be used for sidelink discovery. With this measurement relaxation, we could reuse existing mechanism without introducing the new cell selection mechanism for inter-frequency discovery. 

In addition, we could consider having a common Qhyst to not increase signaling burden from serving cell.

In the mean time, it is not clear what measurement requirements are applied to option2. 

	Qualcomm
	2
	We have serious concerns with option 1 because it will require a UE to continuously track information on the frequency on which discovery occurs. This is completely contradictory to the idea of UE tuning to other frequency for a short while performing discovery and then coming back to the frequency of the serving cell. More particularly a UE needs to:

1. Read and keep track of multiple SIBs on other frequency. LG commented serving cell can provide the minimal information so that UE is not required to read SIBs in other frequency. It should be noted that in that case serving cell willl be required to provide cell selection/reselection parameters on a per cell basis. It seems too much to provide information of SIB1 to SIB4 in SIB19 of the serving cell for a list of cells. SIB size will easily become a constraint. We think if we minimize amount of information required for selection/reselection then it really boils down to option 2 where we provide just the threshold which can be common across all cells.

2. Measurement requirements: If we follow current cell selection/reselection requirements then it will be unnecessary burden on the UE. A UE cannot just tune to other frequency perform discovery and tune back. Instead the UE needs to spend a lot of time on other frequency performing measurements. Hence there should be relaxed measurement requirement. It is upto RAN4 to decide measurement requirements for inter-frequency discovery. We note that the RAN4 work will be required both for Option 1a and 2.

We also note that this commercial inter-frequency discovery is completely different from sidelink communication transmission on a different frequency in Release 12 where power consumption was not an issue.

	Nokia Networks
	Option 1or 1a
	We prefer not to introduce different procedures than specified for inter-frequency sidelink communication transmission. In the case where serving cell does not provide detailed discovery transmission resources, e.g. for discovery transmission on a pre-configured PS carrier, UE will anyway need to perform cell selection and reselection to see whether it is in coverage of that PS carrier or not and if in-coverage, UE will read SIBs to acquire discovery transmission resources. Better to reuse the same procedures.

	Panasonic
	1 or 1a
	We have always stayed with using S-criteria in coverage to decide if D2D transmissions can be made. Serving cell providing ‘a threshold’ does not account for other factors like Pcompensation and also the inter-PLMN ping-pong that is avoided using offset is also not accounted for? All in all, not clear why the D2D mobility has to be any more optimized/ light-weight that legacy LTE mobility. So, the UE must read SIB1/ 2 to select/ transmit on non serving inter-frequency cell. Further, it needs to read SIB3/ 4 to perform intra-frequency reselection on that frequency.

Yes, providing detailed resource pool information by the serving cell does not save so much and that’s the reason Panasonic clarified (in the last meetings) that it is optional and need not be done/ provided by the network operator/ vendor.

	Fujitsu
	1 or 1a
	We donot see the benefit of option 2 comparing to option 1a. Thus, since both option 1a and option 2 are similar, we prefer to somehow resue the current specification. 

	ZTE
	1 or 1a
	We also prefer to rely on legacy cell selection and reselection procedures as much as possible.  We acknowledge that some simplification/relaxation might be useful (e.g. relaxed measurement requirements).

	Ericsson
	1
	Related to discovery transmission, our understanding is that by enabling the possibility to provide via serving cell the discovery resource configuration, it is possible to avoid sending/acquiring SIB19 from the intended discovery cell with clear benefits in terms of network signalling overhead and UE power consumption. Other cell-related information should still be acquired following legacy procedures without any further optimization.

	CATT
	1
	Legacy procedure is enough.

Another benefit of option 1 is that UE could check whether the SIB19 has changed before performing the discovery transmission. Enhancement for informing UEs about system change on other frequency is not needed.

	Coolpad
	1 or 1a
	1 should be the baseline and 1a could also be considered.

	Intel
	1 or 1a
	We prefer to reuse the existing mechanism as much as possible. In general, for inter-carrier operation, we assume that the UE is required to perform cell search, measurements, SIB reading and checking of SIB19 update. We are not sure how much gain we can have from the introduction of new mechanism only optimizing SIB reading among the whole procedures in the above. Also we are not sure how the new option (option2) will impact in the interference point of view. 

	Samsung
	1
	Prefer to follow legacy procedure for cell selection and reselection

	Xinwei 
	1
	Option 1 should be the baseline. 

	ITRI
	1 or 1a
	Existing cell selection/reselection procedures can be reused for direct discovery transmission. Relaxing the measurement requirements may be useful. 

Providing discovery resource configuration via seving cell may decrease the network signaling overhead. However, we can not expect the serving cell to provide all of the discovery resource configuratios which the UEs are interested in. E.g. When there is no inter-PLMN coordination for direct discovery.

	InterDigital
	1a
	We understand and have some sympathy for Qualcomm’s concern with Option 1.  The purpose of allowing the eNB to provide the discovery resources was to avoid having to read the SIBs on the other frequency.  If we are required to now read the SIBs for the purpose of acquiring suitability criteria and cell reselection parameters, then we are defeating the purpose of providing the SIBs to the UE.  

On the other hand if we go with Option 2, then how do we handle the case where the eNB doesn’t provide the UE with dedicated criteria?   We think that in this case the UE should follow the suitability criteria of the other frequency.  To avoid having to specify two different UE behavior we can consider Option 1a and the possibility of allowing the eNB to also configure the suitability criteria as part of the dedicated resource configuration for the other frequency.  The eNB will provide the UE with a common parameters that will be used for all the cells of the target frequency. This option is equivalent to option 2 since the UE will apply a common thresholds to the received DL signals from the cells and it is not required to read the SIBs.

	Kyocera
	1a 
	We agree with LG’s view that it’s still important to select the best cell, e.g., to avoid excessive interferences. In this sense, we also think the intra-frequency measurements and the ranking mechanism should be reused, but some relaxation (simplification) should be discussed in order to minimize UE battery consumption as Qualcomm pointed out. We think it may needs to be clarified which SIB provides the (re)selection parameters, SIB1/2/3/4 or SIB19? and SIBx of the serving cell or another cell? 

With Option 1 or 1a, we assume the UE is not required to measure neighbor cells on a different carrier as long as the serving cell (i.e., the selected/non-serving cell on the different carrier in this case) fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ (i.e., to monitor only the selected cell unless the UE is located on the cell-edge). 

Option 2 seems a possible relaxation but we wonder if it’s really battery friendly to always monitor another cell(s) on different carrier. In addition, we wonder if there will be an issue when the UE selects a small cell on different carrier of co-channel HetNet, i.e., even when the UE moves towards cell-edge of the small cell and then cell-edge of the macro cell (which is already out of the small cell coverage), the UE will continue to apply the configuration and/or the DL timing of the small cell, since another cell (the macro cell) is still worse than the threshold. 


1: 12
1a: 10
2: 1

Rapporteur Commnet: 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)

3. Summary and conclusions
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)
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