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Discussion
1 Introduction
This paper discuss CRS measurement criteria that were provided in the LS from RAN1[1]
2 LS [1] from RAN1
In the last meeting RAN2 received from RAN1 an LS that specifies UE behaviors on mode of operation in relation to CRS measurements. The body of the LS is copied below:  

Table1. RAN1 conditions provided in LS [1] 
	RAN1 thanks RAN2 for providing definitions of in-coverage and out-of-coverage.

In addition to RAN2’s “may” conditions for using mode 1 and mode 2, RAN1 has also agreed that Mode 1 shall be used for D2D transmission under the conditions configured by NW for using Mode 1. RAN1 is therefore discussing the possibility of adding the following “shall” conditions for use of Mode 1 and Mode 2, although there is not currently consensus in RAN1 on introducing such conditions:
· A transmitting UE shall use Mode 2 if Z < X dBm or if no CRS is detected

· A transmitting UE shall use Mode 1 if Z >= Y dBm where Y>=X

where Z would be a defined DL power measurement based on CRS from the serving cell or the cell the UE is camping on, and X and Y could be pre-configured in the UEs and could be signaled by the eNB.



The LS requests the following actions to RAN2:

Table2. RAN2 actions requested in LS [1]
	Bullet 1) RAN1 would like to ask RAN2 to check the consistency of the above with their agreements.

Bullet 2) RAN1 would like to ask for RAN2’s feedback on the possible addition of these criteria in order to assist RAN1 in reaching a decision. 

Bullet 3) RAN1 would also like to ask RAN2 for clarification on how the eNB carries out the configurations mentioned in RAN2’s agreements 3 and 4.



3 Answer to the requested actions from RAN1

To prepare the answer to the requested actions from RAN1, it seems better to first discuss the bullet 3 of the requested actions in the LS as the clarification on this helps to determine whether those RAN2 agreements are consistent with RAN1 suggestion (i.e. bullet 1).  

3.1 Bullet 3) RAN1 would also like to ask RAN2 for clarification on how the eNB carries out the configurations mentioned in RAN2’s agreements 3 and 4.
The following table shows RAN2 agreements of RAN2#85bis. 

Table3. RAN2 agreements

	Agreements

1
A UE is considered in-coverage if it has a serving cell (CONNECTED) or is camping on a cell (IDLE). 

2
If a UE is out of coverage it can only use mode 2.

3
If a UE is in coverage it may use mode 2 if the eNB configures it accordingly. 

4
If a UE is in coverage it may use mode 1 if the eNB configures it accordingly.  

4a
If the UE is instructed to use mode 1, there may be exceptional cases where the UE is allowed to use mode 2 temporarily  (criteria are FFS (e.g. if UE fails to establish an RRC connection….))

4b
We intend to define the exceptional cases rather than an edge-of-coverage “state”. 


In our understanding, the main point of RAN2 agreement is that UE should follow the mode of operation according to the network configuration, and this means that network should configure the mode of operation which UE should follow while in coverage. 

The use of “may” in the RAN2 agreement 3 and 4, which was asked by RAN1, was intended to consider the case that both mode can be used in a cell including exceptional cases where UE is allowed to behave in a different mode from what network explicitly configured. We think the use of “may” does not dim anything of what the agreement 3 and 4 intended to capture.  
Proposal 1
Confirm that the use of “may” in RAN2 agreement 3 and 4 was intended to consider the case where both modes can be used in a cell including exceptional cases where UE is allowed to behave in a different mode from what network explicitly configured. The main point of the agreements is that UE should follow the mode of operation according to network configuration. 
Based on this understanding, we proceed to answer to the requested actions from RAN1. 

3.2 Bullet 1) RAN1 would like to ask RAN2 to check the consistency of the above with their agreements.
In this section, let us check each RAN1 condition and its consistency with RAN2 agreements. 
A. R1 condition#1: A transmitting UE shall use Mode 2 if Z < X dBm or if no CRS is detected
First, the highlighted criterion in the following RAN1 condition in the LS[1] is to capture “out-of-coverage”, 

· A transmitting UE shall use Mode 2 if Z < X dBm or if no CRS is detected
This agreement seems to exactly translate into the following RAN2 agreement (RAN2 agreement#2)

· If a UE is out of coverage it can only use mode 2.
Observation 1: the first criterion is consistent with RAN2 agreements.

B. R1 condition#2: A transmitting UE shall use Mode 1 if Z >= Y dBm where Y>=X
Second, the highlighted criterion in the following RAN1 agreementcondition in the LS[1] is to capture “in-coverage”, 

· A transmitting UE shall use Mode 1 if Z >= Y dBm where Y>=X
There is no corresponding RAN2 agreement. Seemingly the first criterion does not conflict with any RAN2 agreements, but it put a new criterion that RAN2 did not consider. RAN2 need to discuss some potential issues to discuss in RAN2 related to the RAN1 condition#2 as follows:
· 
Issue1: Is it optional to apply the criteria (i.e. apply only when network configures so) or is it mandatory to apply?
· 
Issue2: What if network dedicatedly configures UE to operate mode2 but Z>=Y. Is Mode2 allowed or not? 
· 
Issue3: What if exceptional case happens but Z>=Y? Mode2 is still allowed?
Observation 2: RAN2 need to discuss the issues above with the second RAN1 criterion taken into account.  
Regarding issue1, if it is optional to apply the criteria based on network configuration (e.g. SIB), UE shall not operate in mode2 in legacy cell not supporting D2D. If the UE is in a cell supporting D2D without signaling criteria related thresholds, UE shall follow the D2D configuration provided by the cell without considering the criteria. Only when the criteria related thresholds are signaled, UE applies the criteria. 

On the other hand for issue1, if it is mandatory to apply the criteria, we shall assume either of 1) that the criteria related parameters shall be preconfigured such that UE shall apply the criteria in any cell including legacy cells or 2) that the criteria related parameters shall be provided by a cell supporting D2D communication such that UE shall apply the criteria in any cell supporting D2D communication (but not apply the criteria in a legacy cell). 
Regarding the optionality, it is our view that, within network coverage network should be able to control which mode UE shall operate in which conditions as much as possible even for mode2 operation. In other words, UE shall not perform D2D transmission within network coverage until being granted for D2D transmission. So, we prefer that UE shall apply the criteria only if network provides related thresholds.
Proposal 2
UE shall apply the criteria only if network provides the criteria related thresholds.
Regarding issue2, we think that UE shall not operate in mode2 as no reason not to follow the criteria is identified. 
Proposal 3
Assuming that network can configure UE to operate only in mode2, if the criteria related thresholds are provided, UE shall apply the criteria.  
Regarding issue3, we think that UE shall be able to operate in mode2 only for exceptional cases assuming that mode2 D2D transmission is allowed in the cell.

Proposal 4
UE shall be able to operate in mode2 when exceptional case happens. 
We think RAN2 answer to the requested actions (bullet 1) can be prepared only after discussing the issues and proposals above. 
Proposal 5
Prepare an RAN2 answer to the requested actions in the LS after discussing the issues and proposals above. 
3.3 Other issue
When D2D operation is performed on non-serving frequency, we think that CRS measurements in the criteria should reflect the measurements on that frequency, not on serving frequencies because the criteria based on CRS measurements is to prevent interference towards the intra-structure communication from the D2D transmissions. 
Proposal 6
CRS measurements for the criteria shall be based on a concerned frequency where D2D transmissions are potentially to be performed. 

3.4 Bullet 2) RAN1 would like to ask for RAN2’s feedback on the possible addition of these criteria in order to assist RAN1 in reaching a decision
Since the criteria agreed in RAN1 is beneficial to minimize interference to infra-structure communication and they are not explicitly conflicting with RAN2 agreements, we think that it should be fine to add the criteria into specifications. 
Proposal 7
Agree to add the criteria with proposed modifications. 
4 Conclusion
Observation 1: the first criterion is consistent with RAN2 agreements.
Observation 2: RAN2 need to discuss the following issues with the second RAN1 criterion taken into account.  
· 
Issue1: Is it optional to apply the criteria (i.e. apply only when network configures so) or is it mandatory to apply?

· 
Issue2: What if network dedicatedly configures UE to operate mode2 but Z>=Y. Is Mode2 allowed or not? 

· 
Issue3: What if exceptional case happens but Z>=Y? Mode2 is still allowed?
Proposal 1
Confirm that the use of “may” in RAN2 agreement 3 and 4 was intended to consider exceptional cases where UE is allowed to behave in a different mode from what network explicitly configured. The main point of the agreements is that UE should follow the mode of operation according to network configuration. 

Proposal 2
UE shall apply the criteria only if network provides the criteria related thresholds.

Proposal 3
Assuming that network can configure UE to operate only in mode2, if the criteria related thresholds are provided, UE shall apply the criteria.  
Proposal 4
UE shall be able to operate in mode2 when exceptional case happens. 
Proposal 5
Prepare an RAN2 answer to the requested actions in the LS after discussing the issues and proposals above. 
Proposal 6
CRS measurements for the criteria shall be based on a concerned frequency where D2D transmissions are potentially to be performed. 

Proposal 7
Agree to add the criteria with proposed modifications. 
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