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1. Introduction
In RAN4#72 meetings, the way forward for work of increasing UE monitoring carriers is noted [1], but the chairman notes has noted WF is agreed except for the default configuration handling on the last slide, i.e. following contents can be agreed:
Idle mode：

· When Scaling is applied:

· Normal carrier delay = Nnormal × Single carrier delay

· Reduced carrier delay = s × Nreduced × Single carrier delay

· S = 6

· Following is not agreed for release 12 and could be considered in future 

· “Proposal 1: When Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ, none of the higher priority layers and all lower and equal priority layers shall be monitored in the reduced performance carriers” 

Connected state / cell FACH/cell DCH carrier combination side conditions:
· For 36.133: The section 8 requirements for increased carrier monitoring in RRC connected state apply provided that Nnorm,inter ≤ 3 and Nnorm,UTRA ≤ 3, or if Nfreq,n = Nfreq (ie Nfreq,r = 0).

· For 25.133: The section 8 requirements for increased carrier monitoring in cell FACH and cell DCH state apply provided that Nnorm,inter ≤ 2, and Nnorm,E-UTRA ≤ 4, or if Nfreq,n = Nfreq (ie Nfreq,r = 0).

Connected state/cell FACH/cell DCH carrier scaling factors:
· Two scaling factors will be defined with values s = s1 and s = 16

· s1 may either be fixed for all combinations of Nfreq,n and Nfreq,r, or it may be specified as a function of  total number of normal frequencies Nfreq,n and the total number of reduced frequencies Nfreq,r.

The last slide is for UE default action for connected state/cell FACH/Cell DCH, as:
· Following options for default reduced/normal assignment are to be investigated for RAN4#72bis

· Option 1: All carriers are normal

· Option 2: Assignment performed according to Position in neighbour list / MeasObjectId in the measObjectList. First carriers up to the legacy number have normal performance, remainder are reduced

For option 2, default scaling factor would also be selected in RAN4#72bis (either s=x1 or s=16)

The default configuration has not been resolved. The document will further discuss related issues and UE default action and give our proposals.
2. Discussion
We have decided what performance group a monitored carrier belongs to is indicated by network. RAN2’s LS [2] has decided how to indicate a monitored carrier belongs to and RAN4 have sent a LS [3] answers RAN2’s questions. From current configuration of the carriers belong to and scaling factors, there may be following issues need to be discussed and resolved.
Issue 1: In RRC Connected state, improper combination of number of reduced performance carriers and scaling factor are configured.
For example, when the scaling factor is configured to 16 and number of reduced performance carriers is configured larger than 4, for 80ms measurement GAP repetition period, one carrier may be measured with interval of two measurement large than 80 * 16 *4 = 5120ms. This may make the cells on carriers in reduced performance group are always not identifiedas in the description in section 6 of 36.133 that “the target PCell is unknown if it has not been measured by the UE in the last 5 seconds”.
So the default action and limitation may be proposed as following.
Proposal 1: In RRC Connected state no DRX is used, if scaling factor = 16 is configured, the number of reduced performance carriers should be less than 4. If number of reduced frequencies is configured large than 3 and scaling factor is configured as 16, the default behaviour of UE should be specified as:

· Option 1: Limit the number of reduced frequencies to 3 by UE.

· Option 2:
Use scaling factor s1 to measure reduced frequencies by UE.
From this limitation, we can see the scaling factor should be specified as a function of total number of reduced frequencies Nfreq,r.

Note1: When DRX is used, we think UE has sufficient time to trace monitored carriers, and previous limitation may not be needed.

Issue 2: Number of normal frequencies and/or number of reduced frequencies is larger than maximum number of carriers UE monitoring. 
As said in RAN2 LS, in idle mode the monitored carriers are configured in broadcast information. The network does not know the supported bands/carriers by the UE. This may bring the previous scenario. In this case, we think option 2 of default behaviour in WF [1] can be adopted, i.e. UE will select frequencies according to position in neighbour list in broadcast signals up to maximum number of monitored carriers. First carriers up to the legacy number have normal performance, remainder are reduced. If the default action is agreed, RAN4 may send a LS to ask RAN2 to specify this action in their specification.
In RRC connected state, the total number of monitored carriers may also be large than maximum number of carriers UE monitoring. In this case, we prefer the default action of UE may be dropping normal frequency first from the end of list until to legacy number, and then dropping reduced frequencies from end of list until maximum number of monitored carriers.

Proposal 2: Send a LS to ask RAN2 to specify following UE default action in their specification.

“In idle state, UE will select frequencies according to position in neighbour list in broadcast signals up to maximum number of monitored carriers, first carriers up to the legacy number have normal performance, remainder are reduced.”
“In RRC connected state, if the number of configured carriers monitored is larger than maximum number of monitored carriers, UE will drop normal frequencies first from end of list according to position in neighbour list in measurement signal until legacy number, and then drop reduced frequencies from end of list until maximum number of monitored carriers”
3. Conclusion
The document discussed open issues for measurement requirements with increasing carrier number UE monitored. To solve these issues, the following proposals are presented.
Proposal 1: In RRC Connected state no DRX is used, if scaling factor = 16 is configured, the number of reduced performance carriers should be less than 4. If number of reduced frequencies is configured large than 3 and scaling factor is configured as 16, the default behaviour of UE should be specified as:

· Option 1: Limit the number of reduced frequencies is 3 by UE.

· Option 2:
Use scaling factor s1 to measure reduced frequencies by UE.
Proposal 2: Send a LS to ask RAN2 to specify following UE default action in their specification.

“In idle state, UE will select frequencies according to position in neighbour list in broadcast signals up to maximum number of monitored carriers, first carriers up to the legacy number have normal performance, remainder are reduced.”
“In RRC connected state, if the number of configured carriers monitored is larger than maximum number of monitored carriers, UE will drop normal frequencies first from end of list according to position in neighbour list in measurement signal until legacy number, and then drop reduced frequencies from end of list until maximum number of monitored carriers”
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