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1 Introduction
In RAN4#70 some progress are reached on increasing the capability for the minimum number of carriers that UE can monitor. A LS [1] is sent out to RAN2. The E-UTRA part in the LS is reproduced here.
	E-UTRA serving cell (36.133), RRC Idle

	 
	Current minimum requirement
	New requirement

	UTRA FDD InterRAT
	3
	6

	UTRA TDD InterRAT
	3
	7

	InterRAT UTRAcells
	No explicit  NCL for UTRA in E-UTRA idle mode
	No explicit  NCL for UTRA in E-UTRA idle mode

	GSM InterRAT
	32 cells on up to 32 carriers =1 layer
	No change

	E-UTRA FDD
	3
	8

	E-UTRA TDD
	3
	8

	E-UTRA FDD RSTD
	N/A
	No change

	E-UTRA TDD RSTD
	N/A
	No change

	CDMA 2000 1x
	3
	No change

	HRPD
	3
	No change

	Total layers including serving freq
	8
	13


	E-UTRA serving cell (36.133), RRC Connected

	 
	Current minimum requirement
	New requirement

	UTRA FDD InterRAT
	3
	6

	UTRA TDD InterRAT
	3
	7

	InterRAT UTRAcells
	32
	80 with maximum of 32 cells per frequency

	GSM
	32 cells on up to 32 carriers =1 layer
	No change

	E-UTRA FDD
	3
	8

	E-UTRA TDD
	3
	8

	E-UTRA FDD RSTD
	N/A
	No change

	E-UTRA TDD RSTD
	N/A
	No change

	CDMA 2000 1x
	3
	No change

	HRPD
	3
	No change

	Total layers including serving freq
	8
	13


Some options for E-UTRA measurement requirements are also proposed in forward [2] 
· Options considered during RAN4#70  for E-UTRA measurement requirements
Option 1 : Scale delay requirements according to number of carriers 
Option 2 : Increase measurement activity to maintain existing delays ie performance with 5 UTRA carriers should be the same as performance with 2 UTRA carriers
Option 3 : Requirement is scaled according to a rule (eg non linear) based on the number of layers resulting in a tradeoff between increased delay and increased power consumption
Option 4 :Different delay requirements (different measurement activity) for different frequency layers 
Option 5 : Explicitly signal delay requirements
Option 6 : When Srxlev < SnonIntraSearchP or Squal < SnonIntraSearchQ, only consider some  higher priority layers + all of lower priority candidates for reselection
Option 7 : Modify gap patterns (MGL, MGRP) 
· For E-UTRA RRC idle mode, option 3 or option 4, or option 3 and option 6 combined, or option 4 and option 6 combined shall be used to define the requirements
· For E-UTRA RRC connected state option 3 or option 4 shall be used to define the requirements
In this contribution, we discuss the options for E-UTRA measurement requirement and try to find the appropriate method. 
2 Discussion
· For E-UTRA RRC idle mode
[3] proposed option 6:
Option 6: When Srxlev < SnonIntraSearchP or Squal < SnonIntraSearchQ, only consider some higher priority layers + all of lower priority candidates for reselection
Some higher priority layers are the first M positions in the interFreqCarrierFreqList (in SIB5) or the first P positions in CarrierFreqListUTRA-FDD/ CarrierFreqListUTRA-TDD. M or P would be configurable and signalled by RRC signalling. For example, if 8 frequencies are indicated to the UE in the interFreqCarrierFreqList (SIB5) then it could be defined that any higher priority frequencies not in the first 3(M=3) entires in the interFreqCarrierFreqList are not searched for when Srxlev < SnonIntraSearchP or Squal < SnonIntraSearchQ.  Meanwhile all lower priority candidate frequencies shall be measured also.
For option6, some issues in following shall be considered:
- 1) M/P shall be signalled, so this would impact RAN2 signalling and would need discussion in RAN2. The exact value for M/P shall be carefully evaluated.
- 2)When the serving cell signal quality is inadequate, part of the higher priority layers+ all of the lower priority candidates should be considered. As we know, since the carriers would be increase largely (the number of lower priority carrier is large), the measurement performance would be degraded. In other words, the benefits of the measurement delay shorten derived from option 6 is not notable.
-3)The limit for UE search (only searching part of the higher priority frequencies) would restrict all UEs camped on certain frequencies. When multitude UEs enter to RRC Connected state, huge signalling will be transmitted in theses frequencies and it has the probability to arise signalling storm. 
- 4) The restriction of searching part of the higher priority frequencies seems not reasonable. UE will omit the higher priority carriers not in the first M/P positions in SIBs, however it still needs to search for all lower priority carriers. The logic seems strange.

- 5) Option 6 only applies in the case Srxlev < SnonIntraSearchP or Squal < SnonIntraSearchQ, When Srxlev > SnonIntraSearchP or Squal > SnonIntraSearchQ, UE shall search all high priority layers. The impact of the increased frequencies still exists.
 [4] proposed option 4: 
Option 4: Different delay requirements (different measurement activity) for different frequency layers
Different measurement delays could be defined for each priority tier and the network could configure a different priority for each frequency layer the UE would have to monitor. The option implies that tight requirement would be defined for the highest priority tier and the relaxed requirements could be defined for the 2nd priority tier.
For option4, some issues in following shall be considered:

- New requirements for the lower or higher priority tiers would have to be defined. In addition RAN4 will specify different measurement activity for different frequency layers. It will largely increase the RAN4 work load.
- As above description, tighter or comparable requirements would be defined for the highest priority which would restrict all UEs camped on certain frequencies. The same issue would happen as option 6, that is when multitude UEs enter to RRC Connected state, huge signalling will be transmitted in theses frequencies and it has the probability to arise signalling storm. 
- Even though the prioritization of certain carriers may avoid frequent detection/measurement activities in each time units, the memory of UE still needs to be enhanced to store more information for increased carriers and cells. 
Option 4 and option 6 combined
Option4 and option 6 combined doesn’t detailed discussed in the last meeting. This combined option could be understood as a plurality of meaning, so it is hard to completely analyze the option.
In our understanding, the issues in option 4 and option 6 still exist when the combined option is applied.
 [5] proposed option 3:

Option 3 : Requirement is scaled according to a rule (eg non linear) based on the number of layers resulting in a tradeoff between increased delay and increased power consumption
Option3 specify the UE behavior in RAN4 and no impact on RAN2 specifications. 
In addition option 3 makes a well tradeoff between increased delay and power consumption.
Option 3 and option 6 combined
Since the issues of option 6, the benefits of option 3 and option 6 combined does not foresee.

Proposal1: For E-UTRA RRC idle mode, option 3 is appropriate to be used to define the requirements.
· For E-UTRA RRC connected mode
As the analysis above, the issues arising when option 4 applied in RRC connected is similar as in RRC idle mode. In addition, the priority of carrier shall be notified to UE, thus new RRC signaling may be needed to differentiate between the tiers. It would imply big changes to the current specifications. So we propose that option 3 is appropriate to be used.
Proposal2: For E-UTRA RRC connected mode, option 3 is appropriate to be used to define the requirements.
[5] propose an example for E-UTRAN RRC-connected mode, the cell identification time and measurement period could scale with Mfreq where Mfreq
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[6] (only consider E-UTRAN frequencies). It means that for R-8UE, the measurement performance doesn’t change. But for R12 UE, when number of carriers for UE monitoring is larger than 6(i.e., 8), the cell identification time and measurement period are limited to a certain extent.
We generalize the modified requirements as follows,
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[6]. It is noted that the exact value of Mfreq shall be carefully evaluated.
3 Conclusions
In this contribution, we provide the analysis on increasing the minimum number of carriers for UE monitoring. The possible modification on core requirements is discussed. 
Proposal1: For E-UTRA RRC idle mode, option 3 is appropriate to be used to define the requirements.
Proposal2: For E-UTRA RRC connected mode, option 3 is appropriate to be used to define the requirements.
[6] give the corresponding CR on EUTRA requirement considering increasing the minimum number of carriers for IDLE state.
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