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1
Introduction
In the last TSG RAN plenary #62, the work item on WLAN-3GPP radio interworking was approved [1] to specify the detailed stage 3 solution for the interworking. This contribution discusses the suitable cellular radio level criteria to be considered in connected mode, to address the possible shortcomings of using RSRP (or RSCP with HSPA) level based criteria only.
2
The challenges with RSRP criteria in connected mode
The possible use of RSRP is given in TR 37.834 [2] as:

· 3GPP ( WLAN: If RAN RSRP is less than threshold s and RAN direct load is greater than threshold x, and if WLAN RSSI is greater than threshold r and WLAN BSS load is less than threshold y, move flow to WLAN 

· WLAN ( 3GPP: If RAN RSRP is greater than threshold s’ and RAN direct load is less than threshold x’, and if WLAN RSSI is less than threshold r’ and WLAN BSS load is greater than threshold y’, move flow to UMTS/LTE.
The use of RSRP as the sole radio criteria in connected mode has potentially some challenges which require attention: (The challenges are mostly valid for idle mode as well, in some cases even more due to the DRX operation, however this contribution focuses on connected mode and determining when to return from WLAN to 3GPP after having moved there during connected mode):

· The RSRP requirements (when used as an absolute value, like in the example in the TR 37.834 [2]) have rather large measurement inaccuracy in RAN4 specification, in normal AWGN conditions +/- 6 or +/- 8 dB uncertainly is allowed depending on the band (In extreme conditions even more, up to +/- 11 dB) [3], see also Annex A.

· Additionally in the nomadic use cases where WLAN interworking is relevant, there will be additional uncertainties due to remaining radio channel fading variations. The basic measurement period of 200 ms is not foreseen to sufficient to remove the remaining fading variations. Additional L3-filter is normally used for reducing fading variations, but in this kind of low mobility environment it may not be sufficient.

· UE specific differences are not covered with RSRP, such as receiver type etc which may have a large impact what is the throughput one is able to obtain. This is even more true for HSPA (when using RSCP criteria) where some of the UEs in the field have only single antenna reception capability while the most advanced UEs have 2 receiver antennas and even some interference cancellation capabilities (Type 3i receiver for example).

· Use of RSRP in case of HetNet environment (and with mobility), as in such a case the different cells have different transmission power levels and suitable RSRP level likely to change depending on the cell size.  

Thus use of absolute RSRP levels of PCell is more suited estimating LTE PCell coverage area, rather than making firm conclusions on the expected user throughput and the relative throughput performance of LTE compared to WLAN.

Conclusion: The use of RSRP is more suited for evaluating LTE coverage area, rather than making elaborate decision on whether WLAN offers better performance than 3GPP, due to the RSRP inaccuracy and lack of estimate of the expected user throughput.

3
Alternatives to consider
In order to have dependency on the actual performance use of other (or additional) metrics to RSRP/RSCP should be considered. As it is not desirable to introduce totally new UE measurements, from the existing metrics one could consider for example CQI, which is available both on the LTE and HSPA side if having an existing connection or in case an existing connection was released due WLAN off-loading. Use of CQI takes into account the aspects of UE specific conditions as well as UE receiver capabilities (including number of antennas in the UE). 

Proposal 1: Use an alternative or additional metric to RSRP, which takes the UE specific receiver/antenna configuration, to determine if WLAN is expected to perform better than 3GPP 

Proposals 2: Consider the similar approach for both LTE (for example Wideband CQI) and HSPA (CQI) to utilize existing CQI measurements to simplify implementation and UE testing impacts, by avoiding new performance requirements for new measurements and new test configurations for such a measurements.

4
Summary and Proposal
RAN2 should agree following:

Conclusion: The use of RSRP is more suited for evaluating LTE coverage area, rather than making elaborate decision on whether WLAN offers better performance than 3GPP, due to the RSRP inaccuracy and lack of estimate of the expected user throughput.

Proposal 1: Use an alternative or additional metric to RSRP, which takes the UE specific receiver/antenna configuration, to determine if WLAN is expected to perform better than 3GPP 

Proposals 2: Consider the similar approach for both LTE (for example Wideband CQI) and HSPA (CQI) to utilize existing CQI measurements to simplify implementation and UE testing impacts, by avoiding new performance requirements for new measurements and new test configurations for such a measurements.
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Annex: RSRP Intra frequency absolute accuracy requirements as given in 36.133.

Table 9.1.2.1-1: RSRP Intra frequency absolute accuracy

	Accuracy
	Conditions

	Normal condition
	Extreme condition
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 3
	Minimum Io
	Maximum Io

	dB
	dB
	dB
	
	dBm/15kHz Note 2
	dBm/BWChannel
	dBm/BWChannel

	(6
	(9
	(-6 dB
	FDD_A, TDD_A
	-121
	N/A
	-70

	
	
	
	FDD_C, TDD_C
	-120
	N/A
	-70

	
	
	
	FDD_D
	-119.5
	N/A
	-70

	
	
	
	FDD_E, TDD_E
	-119
	N/A
	-70

	
	
	
	FDD_F
	-118.5
	N/A
	-70

	
	
	
	FDD_G
	-118
	N/A
	-70

	
	
	
	FDD_H
	-117.5
	N/A
	-70

	
	
	
	FDD_N
	-114.5
	N/A
	-70

	(8
	(11
	(-6 dB
	FDD_A, TDD_A, FDD_C, TDD_C, FDD_D, FDD_E, TDD_E, FDD_F, FDD_G, FDD_H, FDD_N
	N/A
	-70
	-50

	NOTE 1:
Io is assumed to have constant EPRE across the bandwidth.

NOTE 2:
The condition level is increased by ∆>0, when applicable, as described in Sections B.4.2 and B.4.3.

NOTE 3:
E-UTRA operating band groups are as defined in Section 3.5.


