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1. Introduction
In the last RAN4 meeting, a LS [1] was sent to RAN2 in which the following agreements are confirmed:

· RAN4 agreed that the performance group previously referred to as “low” performance should be renamed to “reduced” performance
· RAN4 considers two types of information is needed to be signaled: (1) information on which carrier belongs to which performance group and (2) scaling factor.

For (1), 

· No conditional performance group will be introduced in the LTE_UTRA_IncMon-Core work item

· CDMA2000 and GSM shall have normal performance only, so no signaling needs to be introduced to indicate performance group of CDMA2000 or GSM layers.
· From a signaling point of view it should be possible to indicate any combination of normal and reduced performance carriers
· RAN4 may still introduce side conditions in terms of combinations of normal and reduced performance carriers in 25.133 and 36.133 for which the RAN4 requirements are applicable.
· RAN4 also considers that it would be beneficial to define a default rule to define which carriers have normal performance and which carriers have reduced performance if UTRAN does not signal anything related to IncMon.

· This information is needed: UTRA idle, UTRA CELL PCH, UTRA URA PCH, UTRA CELL FACH, UTRA DCH, E-UTRA idle and E-UTRA connected.).


For (2),

· RAN4 intends to define a scaling factor which defines the relaxation of requirements for carriers in the reduced performance group relative to the legacy performance

· For UE in UTRA idle, UTRA CELL PCH or UTRA URA PCH states, RAN4 does not anticipate that the scaling factor needs to be configurable by higher layer signalling

· For UE in LTE idle state, RAN4 does not anticipate that the scaling factor needs to be configurable by higher layer signalling

· For UE in UTRA cell FACH state and UTRA CELL DCH state, RAN4 considers that at most four scaling factor settings each would be necessary for UTRA reduced performance group. RAN4 considers that at most 4 scaling factor settings should be explicitly signalled and additionally   a default value is considered in case the scaling factor is not explicitly signalled. 

· For UE in UTRA cell FACH state and UTRA CELL DCH state, RAN4 considers that at most four scaling factor settings would be necessary for E-UTRA reduced performance carriers. RAN4 considers that at most 4 scaling factor settings should be explicitly signalled and additionally a default value is considered in case the scaling factor is not explicitly signalled.

· For UE in E-UTRA RRC connected state, RAN4 considers that at most four scaling factor settings would be necessary. RAN4 considers that at most 4 scaling factor settings should be explicitly signalled and additionally a default value is considered in case the scaling factor is not explicitly signalled. 

· RAN4 intends to specify the mapping between scaling factor setting and measurement performance in 25.133 and 36.133. The following scaling factors can be assumed to be mapped to relevant performance requirements

· SCALING_FACTOR_UTRA_CONFIG1, SCALING_FACTOR_UTRA_CONFIG2, SCALING_FACTOR_UTRA_CONFIG3,  SCALING_FACTOR_UTRA_CONFIG4,   

· SCALING_FACTOR_EUTRA_CONFIG1, SCALING_FACTOR_EUTRA_CONFIG2, SCALING_FACTOR_EUTRA_CONFIG3, SCALING_FACTOR_EUTRA_CONFIG4 

· Only one scaling factor is signalled used by the UE at any time.

A way forward document [2] was also agreed. Additionally, a LS was sent out from RAN2 [3] asking RAN4 to clarify some questions about increasing UE monitoring carriers number.
This document will further discuss related issues and give our proposals.
2. Discussion
2.1
About Open Issues

Based on the way forward [2] and current RAN4 discussions, the following open issues need further discussion by our understanding:
Open Issue 1: Whether introducing side conditions in terms of combinations of normal and reduced performance carriers in 25.133 and 36.133 for which the RAN4 requirements are applicable.
We slightly prefer not to define the side conditions in terms of combinations of normal and reduced performance carriers, i.e. the requirements specified can apply to any combinations of normal and reduced performance carriers configured by network. One argument is limiting side conditions of performance group would save message bits, such as 3bits would be enough for a limited size of 8 carriers for normal performance group. However, from [3], “An explicit indication of the performance group (low performance group) a carrier belongs to is signaled for each carrier”, a carrier belong to which group is not indicated by the number of carriers in normal performance group.  Not defining the side conditions in terms of combinations of normal and reduced performance carriers may not increase signal bits of network and UE complexity, but can increase configuration flexiblity.
If the side conditions need to be defined, the range of normal performance carrier number being from 1 to 8 may be appropriate.

Proposal 1: It is slightly prefer not to define the side conditions in terms of combinations of normal and reduced performance carriers, i.e. the requirements specified can apply to any combinations of normal and reduced performance carriers configured by network.

Open issue 2: How to set scaling factor for UE in LTE idle state.
It has been agreed that the scaling factor needs not configured by higher layer signalling in LTE idle state, but RAN4 should be still define the scaling factor. It is known the measurement requirement is independent from different RATs in idle state. In addition, all carriers of GSM and cdma2000 are in normal performance group and are not related to scaling factor. The scaling factors defined by RAN4 are used for UTRA and E-UTRA carriers. The scaling factor should be defined satisfying the point that the measurement delays for carriers in normal performance group are not longer than that for carriers in reduced performance group. 
Based on this point, it is proposed that the scaling factor can be the carrier number in normal performance group (Nnormal) plus one, i.e. s = Nnormal + 1, so the measurement delay of carrier in normal performance group is Tsingle * Nnormal * s / (s–1) = Tsingle * (Nnormal+1) and the measurement delay of carrier in reduced performance group is Tsingle * Nreduced * s = Tsingle * Nreduced * (Nnormal+1). The measurement performance of two group is equal only when Nreduced = 1, other case the measurement time for carriers in reduced performance group is longer.
There are cases as noted in [3], “in Idle mode the network does not know the supported bands/carriers by the UE.” There may be no carrier in normal or reduced performance group supported by UE. These cases should be considered when defined the scaling factor. The Nnormal for each UE should be the number of carrier supported by each UE in normal performance group. 
· When there is no carrier supported by UE in normal performance group, then for this UE Nnormal =0 and the scaling factor will be s = Nnormal+1 = 1, the measurement performance of carriers in reduced performance group will be same as that specified in current specification. 
· When there is no carrier supported by UE in reduced performance group, the measurement performance of normal carrier should not multiply by s / (s–1).
Proposal 2: The scaling factor can be the number of carrier supported by UE in normal performance group (Nnormal) plus one, i.e. s = Nnormal + 1, for UTRA and E-UTRA measurement requirements.

Proposal 3: The measurement performance of normal carrier should not be scaled by s / (s – 1) when there is not carrier supported by UE in reduced performance group for UTRA and E-UTRA measurement requirements.

Open issue 3: The number and values of defined scaling factor settings and a default scaling factor if not explicitly signalled.
It is decided at most 4 scaling factors are used, but the values of scaling factors have not been defined yet. The scaling factor should not be too small. When s equal 2, the measurement gap will be divided equally by normal and reduced performance group, and the measurement delay of carrier in normal performance group will be doubled compared to current measurement requirement which is a significant degradation. It is proposed that scaling factor is no smaller than 3.
It is also proposed that scaling factor is not larger than10, since the measurement performance of normal group will be similar, e.g. s/(s–1) = 1.11 when s = 10 and s/(s–1) = 1.09 when s = 12, but the measurement performance of reduced group will be multiplied by s. 
Between scaling factor of 3 and 10, it is proposed to add other values for adding flexibility of network configuration. The calculated measurement scaling will be as following table. 
	Scaling factors (Reduced group scaling)
	3
	4
	5
	6
	10

	Normal group scaling, s / (s – 1)
	1.5
	1.33
	1.25
	1.2
	1.11


If 3 scaling factors are used, it is proposed to use 3, 5 and 10. If 4 scaling factors are used, 3, 4, 6 and 10 may be appropriate.
Proposal 4: For the option of three scaling factors, 3, 5 and 10 are proposed Three scaling factors are proposed as 3, 5 and 10. For the option of four scaling factors, 3, 4, 6 and 10 are proposed.
As in the discussion for open issue 2, it is proposed the default value is carrier number in normal performance group plus one.
Proposal 5: The default value of scaling factor is proposed as carrier number in normal performance group plus one.

2.2
About RAN2 Questions
About questions in RAN2 LS [3], the answers may be as following by our understanding:
1.   RAN2 assumed that no "low"/"normal" signalling is needed for GERAN and CDMA2000 carriers because RAN4 did not mention it in their LS. Can RAN4 confirm this understanding? Whether GERAN and CDMA2000 carriers shall be considered as "normal performance group" carriers or “low performance group”?

Answer: This question has been answered in our LS out [1].
2.   RAN2 assumed that a carrier is either "low" or "normal", can RAN4 confirm this understanding?

Answer: Yes. A carrier is belonged to either “normal performance group” or “reduced performance group”.
3.   RAN4 has agreed on the minimum number of carriers to monitor in REL-12. In this context, what is the possible range of the number of "normal" and "low" carriers, and the possible combinations, that the UE shall be able to support?

Answer: As in RAN4 LS out [1], “it should be possible to indicate any combination of normal and reduced performance carriers”. The measurement requirements defined in RAN4 specification are applied to any combination of normal and reduced performance carriers.
4.   In Idle mode the network does not know the supported bands/carriers by the UE, i.e. the UE may not support all the "normal" and/or "low" carriers that are broadcasted. What should be the required UE behaviour? For example: in case the UE does not support all "normal" carriers, the UE shall assume some of the "normal" carriers to be "low"? For further background information: for legacy UEs when the network broadcasts more frequencies than the UE is required to support according to the minimum RAN4 requirements, it is unspecified which frequencies the UE selects, except in UMTS where the UE selects the first N UMTS frequencies. 

Answer: The requirement specified in RAN4 specification for idle state UE, the measurement delay for carriers in normal performance group are:

Tsingle * Nnormal * s / (s–1), when there is carrier supported by UE in reduced performance group, and

Tsingle * Nnormal, when there is no carrier supported by UE in reduced performance group. It is consistent to the requirements in Rel-8/9.

The measurement delay for carriers in reduced performance group is Tsingle * Nreduced * s.

Where:  Tsingle is measurement delay when there is only one carrier for inter frequency measurement.

Nnormal is number of carriers supported by UE in normal performance group, and s = Nnormal+1.
When there is no carrier supported by UE in normal performance group, Nnormal = 0 and s = 1, the measurement delay requirement for the carriers in reduced performance group will be Tsingle * Nreduced. It is consistent to the requirements in the Rel-8/9.

When the network broadcasts more frequencies than the UE is required to support according to the minimum RAN4 requirements for legacy UEs, the UE should selects the first N frequencies it supported and N is equal to or larger than the minimum number required.
And:
RAN2 also agreed:

1
For inter-freq cell re-selection, the total supported inter-freq number is extended to 16 from 8, i.e. the maxFreq shall be 16.

2 
The number of measurement id is extended to 64 from 32, i.e. the maxMeasId shall be 64. 

RAN2 realized that increasing the maximum number of measurements IDs will impact the Ecat parameter defined in TS36.133. RAN2 would like to ask RAN4 to consider how to solve it.

Answer: Requirements for reporting criteria per measurement category are specified in section 8.2 in TS36.133. The total number of Ecat is related to E-UTRA intra-frequency cells, E-UTRA inter-frequency cells, and inter-RAT per supported RAT. The required minimum total number of Ecat supported by UE is 26 and 35 when no SCell and one SCell carrier is configured respectively. RAN4 is considering the required minimum total number of Ecat supported by UE is increased to 44 when two SCell carriers are configured.
3. Conclusion
The document discussed the open issues for specifying RRM requirements after increasing monitored carriers, the following proposals are presented:
Proposal 1: It is slightly prefer not to define the side conditions in terms of combinations of normal and reduced performance carriers, i.e. the requirements specified can apply to any combinations of normal and reduced performance carriers configured by network.
Proposal 2: The scaling factor can be the number of carrier supported by UE in normal performance group (Nnormal) plus one, i.e. s = Nnormal + 1, for UTRA and E-UTRA measurement requirements.

Proposal 3: The measurement performance of normal carrier should not be scaled by s / (s – 1) when there is not carrier supported by UE in reduced performance group for UTRA and E-UTRA measurement requirements.

Proposal 4: For the option of three scaling factors, 3, 5 and 10 are proposed Three scaling factors are proposed as 3, 5 and 10. For the option of four scaling factors, 3, 4, 6 and 10 are proposed..

Proposal 5: The default value of scaling factor for signal is proposed as carrier number in normal performance group plus one.

The answers for questions in RAN2 LS [3] are presented by our understanding.
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