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Discussion 
1      Introduction
In the last RAN4 #72bis meeting, a good progress on IncMon has been made. As one of the remaining issue, an observation is captured in the WF[1] regarding UE’s behavior when all carriers to be measured with normal performance.

· Observation : In connected states the network known the UE capabilities. If a network configures a greater number of carriers than what is required by the UE to monitor according to the UEs capability, it is not clear if a incmon capable UE should comply with the minimum requirements according to IncMon or legacy requirements. 

As a result, it was agreed that 

· It is beneficial for UE to know if the IncMon feature is being configured by the network

· UE applies IncMon requirements (is required to be able to measure more than the legacy number of carriers) when configured with IncMon

· A UE not configured with IncMon applies existing requirements (is not required to be able to measure more than the legacy number of carriers) 
The corresponding LS [2] has been also sent to RAN2 for potential signaling design. In this contribution, scaling factor, the UE’s behavior and impacts are further discussed when an IncMon capable UE is roaming to a legacy network.
2      Discussion
2.1     Scaling factor
It has been agreed [1] “Two scaling factors will be defined with values s=s1 and s=16”. This means that two and only two scaling factors should be defined, such that a 1-bit signaling is enough to indicate the assigned scaling factor. It is not desirable to mix the scaling factor issue with the issue if the IncMon feature is being configured by the network.  
Proposal 1: The signalling defined to indicate the scaling factor should be dedicated to that purpose. It is proposed not to mix the scaling factor indication with the indication of the configured IncMon feature.  
2.2     UE Capability

The working assumption is “There is one capability bit for indicating IncMon support in E-UTRAN and one for indicating IncMon support in UTRAN (both in 36.331 and 25.331). The bit covers support of dedicated reselection priorities and IDLE mode support of IncMon.”

However, dedicated reselection priorities and IDLE mode support of IncMon are not covered in the last agreement. But it seems reasonable to have the capability bit to cover both aspects. Therefore, we should confirm RAN2 if the capability bit covers support of dedicated reselection priorities and IDLE mode support of IncMon.

Proposal 2: Confirm the capability bit covers support of dedicated reselection priorities and IDLE mode support of IncMon.  

2.3     IncMon support NW signaling

It was agreed in the last meeting that it is beneficial for UE to know if the IncMon feature is being configured by the network. Therefore,  it is reasonable to assume the working assumption as “An IncMon supporting NW explicitly should indicate UE in dedicated signalling that IncMon feature is configured.”

The maximum inter-frequency/inter-RAT cell identification delay requirements in Rel-11and Rel-12 in LTE are:
· Rel-11: TIdentify_Inter_r11=TBasic_Identify_inter*480/TInter1*Nfreq,r11 (minimum requirement to monitor is 7 which do not include serving cell frequency)
· Rel-12: TIdentify_Inter_r12=TBasic_Identify_inter*480/TInter1*Nfreq,r12 (minimum requirement to monitor is 12 which do not include serving cell frequency, when all frequencies are normal performance group)
where Nfreq,r11 and Nfreq,r12 represent the total number of carriers UE should monitor in Rel-11 and Rel-12, respectively. 

When an IncMon capable UE is in a Rel-11 network (or a Rel-12 network that does not support IncMon), the IncMon capable UE does not know whether it should follow legacy or Incmon requirements. If it follows the IncMon requirement (e.g. to monitor as minimum 12 LTE FDD carriers instead of 7), the UE's inter-frequency cell identification delay may be much greater than if the UE were to follow the legacy requirements. On the other hand, if it follows the legacy requirement when all carriers are configured as normal performance, the IncMon UE in an IncMon network will not comply with the requirement to monitor at least 12 carriers. 

With Tinter1=60ms, the identification delay due to Rel.11 or Rel.12 minimum requirements can be as large as
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When UE’s speed is 100km/h, the cell identification delay is equivalent to around 533m traveling distance. For a medium UE speed of 60km/h, such a delay difference is equivalent to 320m. Obviously, it is critical to make it crystal clear to the UE which requirements should be complied with. Otherwise, the IncMon capable UE will be at risk to lose the coverage in the legacy network due to significantly increased performance delay.   

Observation 1: Currently, there is no way for the IncMon UE to know whether it should follow legacy or IncMon requirements if it is in a legacy network (Rel-11 network or in a Rel-12 network that does not support IncMon).

Observation 2: When IncMon feature is configured, the corresponding minimum requirements are significantly different from the legacy one. If the IncMon UE does not know whether it should follow legacy or IncMon requirements, IncMon UE performance degradation is expected in the legacy network.

As a result, it is proposed that
Proposal 3: An IncMon supporting NW should explicitly indicate UE in dedicated signalling that IncMon feature is configured. 
In our understanding the observation 1 and 2 explained above is the reason that RAN4 concluded that “it is beneficial for UE to know if the IncMon feature is being configured by the network”. If the UE knows for that it is not configured with IncMon then it can perform the measurement according to the Rel-11 measurement requirements and UE will achieve the measurement requirement expected by a Rel-11 network.

Observation 3: If the UE knows for that it is not configured with IncMon then it can perform the measurement according to the Rel-11 measurement requirements and UE will deliver the measurement performance expected by a Rel-11 network.
3      Conclusion
In this contribution, the remaining issues of IncMon are discussed. Based on discussion in Section 2, we provide the following observations and proposals. 

Observation 1: Currently, there is no way for the IncMon UE to know whether it should follow legacy or IncMon requirements if it is in a legacy network (Rel-11 network or in a Rel-12 network that does not support IncMon).

Observation 2: When IncMon feature is configured, the corresponding minimum requirements are significantly different from the legacy one. If the IncMon UE does not know whether it should follow legacy or IncMon requirements, IncMon UE performance degradation is expected in the legacy network.

Observation 3: If the UE knows for that it is not configured with IncMon then it can perform the measurement according to the Rel-11 measurement requirements and UE will deliver the measurement performance expected by a Rel-11 network.

Proposal 1: The signalling defined to indicate the scaling factor should be dedicated to that purpose. It is proposed not to mix the scaling factor indication with the indication of the configured IncMon feature.  
Proposal 2: Confirm the capability bit covers support of dedicated reselection priorities and IDLE mode support of IncMon.  

Proposal 3: An IncMon supporting NW should explicitly indicate UE in dedicated signalling that IncMon feature is configured. 
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