
3GPP TSG-RAN WG4 Meeting #71
R4-143432
Seoul, Korea, 19 – 23 May, 2014

Source: 
Nokia Corporation, NSN
Title: 

          Requirements for increasing number of E-UTRAN carriers - Idle mode
Agenda Item: 
7.9.3
Document for:
Discussion

1. Introduction
In RAN4#70bis meeting a way forward for increasing the minimum number of carriers for UE monitoring in UTRA and E-UTRA was agreed in [1]. In this contribution we continue to identify suitable idle mode E-UTRA UE requirements for TS36.133 based on the agreed way forward in [1] and at the same time minimize negative UE implementation and power consumptions impacts as well as negative system impacts due to increased cell identification and measurement times. Based on the analyses we also propose a way forward for the TS36.133 idle mode requirements.
2. Discussion on new E-UTRA Idle Mode Requirements
The following agreements were made in [1]:

· The performance requirements for increased carrier monitoring are divided into two performance groups, denoted as normal performance group and low performance group

· Different performance requirements are to be defined by RAN4 for the normal performance group carriers and the low performance group carriers

· In both E-UTRA and UTRA, signaling may be used to configure which carriers are in normal performance group and which carriers are in the low performance group
In [2] we discuss and propose connected mode requirements for increased carrier monitoring based on division into the two performance groups; normal and low performance groups. In this contribution we propose idle mode requirements based on similar approach.
2.1 Idle Mode requirements 

The current idle mode requirements of TS36.133 for evaluating a newly detectable inter-frequency E-UTRA cell do not set any limitations for how many inter-frequency carriers the requirements are valid. However, the current RRC signalling set limitations for how many E-UTRA inter-frequency carriers can be indicated to the UE. Therefore, in principle it would even be possible to leave the current UE idle mode requirements for evaluating a newly detectable inter-frequency E-UTRA cell unchanged. Currently the requirements states that “The UE shall be able to evaluate whether a newly detectable inter-frequency cell meets the reselection criteria defined in TS36.304 within Kcarrier * Tdetect,EUTRAN_Inter…”

However, considering that already for connected mode purposes signalling indication between Normal and Low Performance Group carriers is needed and this signalling division is also utilised in the connected mode requirement setting, we could also consider similar requirement enhancements for idle mode as well. The current requirements could apply when no signalling indication of Normal and Low performance group carriers is available and new requirements would only apply when the network separately indicates which carriers belong to Normal and Low performance group carriers. 
The new UE idle mode requirements for Normal and Low performance group carriers could be defined as follows.

If the inter-frequency carriers are signalled to belong to Normal and Low performance group carriers,

 the UE shall be able to evaluate whether a newly detectable inter-frequency cell of the Normal performance group meets the reselection criteria defined in TS36.304 within KNormal * Tdetect,EUTRAN_Inter * (1+MSR) and 

the UE shall be able to evaluate whether a newly detectable inter-frequency cell of the Low performance group meets the reselection criteria defined in TS36.304 within KLow * Tdetect,EUTRAN_Inter * (1/MSR).  
KNormal is the number of inter-frequency carriers, which have been indicated by the signalling to belong to the Normal performance group carriers and KLow is the number of inter-frequency carriers, which have been indicated by the signalling to belong to the low performance group carriers.  The parameter MSR indicates Measurement Time Stealing Ratio and MSR is proposed to be in order of [3/36 … 6/36]. Examples of the corresponding values for Tdetect,EUTRAN_Inter, Tmeasure,EUTRAN_Inter and Tevaluate,E-UTRAN_Inter with different MSR values are shown in Annex A at the end of the document.

The current UE idle requirements also include requirements and related thresholds for searching and measuring inter-frequency layers of higher, equal or lower priority in preparation for possible reselection. We propose that these priority based thresholds and requirements are kept unchanged and independent of the newly introduced Normal and Low performance group carriers especially as the signalling of priorities and Normal and Low performance group carriers are also expected to be independent from each other. Additionally, these independent requirements will also make the requirements for more configurable and thus, more future-proof for various differently type of deployments where high priority carrier may mean larger or smaller cell and therefore need for more or less frequent inter-frequency neighbour cell searches may also apply. 
3. Conclusions

In this contribution we discuss and propose idle mode requirements for increased carrier monitoring based on division into the two performance groups; normal and low performance groups. This proposal is incorporated into a CR proposal in [3]. The idle mode proposal follows similar principle as presented in [2] for the connected mode.
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Annex A. Examples IDLE requirements assuming different MSR values
Table 1 IDLE mode Inter-frequency requirements and new requirements for KNormal carriers with Measurement Stealing Ratio (MSR) of 4/36

	Normal requirements for KNormal
MSR = 4/36


	DRX cycle length (s)
	Tdetect,EUTRAN_Inter 

[number of DRX cycles]
	Tmeasure,EUTRAN_Inter
 [number of DRX cycles]
	Tevaluate,E-UTRAN_Inter 
[number of DRX cycles]

	0,32
	40
	4,444444
	17,77778

	0,64
	31,11111
	2,222222
	8,888889

	1,28
	27,77778
	1,111111
	5,555556

	2,56
	25,55556
	1,111111
	3,333333


Table 2 IDLE mode Inter-frequency requirements and new requirements for KLow carriers with Measurement Stealing Ratio (MSR) of 4/36

	Normal requirements for KLow
MSR = 4/36


	DRX cycle length (s)
	Tdetect,EUTRAN_Inter 

[number of DRX cycles]
	Tmeasure,EUTRAN_Inter
 [number of DRX cycles]
	Tevaluate,E-UTRAN_Inter 
[number of DRX cycles]

	0,32
	324
	36
	144

	0,64
	252
	18
	72

	1,28
	225
	9
	45

	2,56
	207
	9
	27


Table 3 IDLE mode Inter-frequency requirements and new requirements for KNormal carriers with Measurement Stealing Ratio (MSR) of 6/36

	Normal requirements for KNormal
MSR = 6/36


	DRX cycle length (s)
	Tdetect,EUTRAN_Inter 

[number of DRX cycles]
	Tmeasure,EUTRAN_Inter
 [number of DRX cycles]
	Tevaluate,E-UTRAN_Inter 
[number of DRX cycles]

	0,32
	42
	4,666667
	18,66667

	0,64
	32,66667
	2,333333
	9,333333

	1,28
	29,16667
	1,166667
	5,833333

	2,56
	26,83333
	1,166667
	3,5


Table 2 IDLE mode Inter-frequency requirements and new requirements for KLow carriers with Measurement Stealing Ratio (MSR) of 6/36

	Normal requirements for KLow
MSR = 6/36


	DRX cycle length (s)
	Tdetect,EUTRAN_Inter 

[number of DRX cycles]
	Tmeasure,EUTRAN_Inter
 [number of DRX cycles]
	Tevaluate,E-UTRAN_Inter 
[number of DRX cycles]

	0,32
	216
	24
	96

	0,64
	168
	12
	48

	1,28
	150
	6
	30

	2,56
	138
	6
	18
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