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1
Introduction
RAN4 discussion on the REFSENS requirements for low-cost MTC UE (WID in [1]) was actively started during the RAN4 #70 meeting, in February, 2014.  After four RAN4 meetings and with a lot of contributions such as [2]~[11] from companies, it is generally agreeable that the 1Rx impact will resulting in 3dB relaxation compared with that of Rel-8 requirements with 2Rx.  For certain bands under discussion, other REFSENS impact factors such as implementation margin and band dependent relaxation, the low cost UE shall use the same values of that of legacy Rel-8 UE.  Given with the progress, however, there are still different views on how to specify the reference sensitivity requirements for low-cost MTC UE.  One view is to directly apply the 3dB relaxation to specify the low-cost MTC REFSENS requirements.  Alternative view in RAN4 argued that there might be enough room to improve Rel-8 sensitivity performance given the technical progress after legacy Rel-8.  With this improvement in mind, the Rel-12 low-cost MTC should have less than 3dB relaxation, such as 2dB relaxation, as suggested in [9].
In this contribution, our view on the reference sensitivity for low-cost MTC UE is presented following our summary paper of the last meeting [8].  Based on our view, we also propose REFSENS values for Band 3, 8, 20, 40, and 41 for low-cost MTC UE in this contribution.
2
Discussion
Through RAN4 discussion, from our point of view, these statements are generally agreeable:

· The 1Rx impact will have 3dB relaxation on REFSENS, compared to that of 2Rx used in the Rel-8 REFSENS specification.

· The implementation margin for LTE UE is 2.5dB.  This value should also be applied for low-cost MTC UE.

· Given one LTE band, the band dependent relaxation value of low-cost MTC UE shall be identical to that of legacy Rel-8 UE, at least for full duplex low-cost UE.
These statements are under discussion in RAN4 without agreements:
· Potential improvement over Rel-8 REFSENS is possible for Rel-12 low-cost MTC UE.  This improvement shall be captured in the REFSENS requirements for low-cost MTC UE.
· There is need to specify separate REFSENS requirements for full-duplex FDD and half-duplex FDD UE. 
We presented our view in last meeting in [8].  We need to emphasize that

· There is no performance improvement requirement for low-cost MTC UE.  Such improvement was neither stated in the WID [1], nor discussed in any RAN1 discussion on the low-cost MTC UE features.  Due to the low-cost feature, it is unreasonable to expect improved performance for low-cost MTC UE.

· The benefit to separately specify REFSENS requirements for HD-FDD and FD-FDD is limited.  The difference between HD-FDD REFSENS and FD-FDD REFSENS is not significant [4].  From network point of view, the benefit of using separate REFSENS specification for FD-FDD and HD-FDD UE is limited.
Based on this information, we propose that the REFSENS requirements for low-cost MTC UE shall be relaxed by 3dB based on the Rel-8 REFSENS requirements, at least for Band 3, Band 8, Band 20, Band 40, and Band 41.  We also propose to use single REFSENS requirements for both full duplex and half duplex FDD low-cost MTC UE.
Proposal 1:
The REFSENS requirements for low-cost MTC UE shall be relaxed by 3dB from the Rel-8 REFSENS requirements for Band 3, Band 8, Band 20, Band 40, and Band 41.
Proposal 2:
A single set of REFSENS requirements shall be specified for both full-duplex and half-duplex FDD low-cost UE.
With these two proposals, we can propose the new REFSENS values for low-cost MTC UE for Band 3, 8, 20, 40, 41.  The proposed REFSENS for Category 0 UE (low cost MTC UE) is listed here as a candidate update to Table 7.3.1-1 of TS 36.101:

Table 1    Reference sensitivity QPSK PREFSENS for Category-0 UE
	Channel bandwidth

	E-UTRA Band
	1.4 MHz
(dBm)
	3 MHz
(dBm)
	5 MHz
(dBm)
	10 MHz
(dBm)
	15 MHz
(dBm)
	20 MHz
(dBm)
	Duplex Mode

	3
	-98.7
	-95.7
	-94
	-91
	-89.2
	-88
	FD-FDD, HD-FDD

	8
	-99.2
	-96.2
	-94
	-91
	 
	 
	FD-FDD, HD-FDD

	20
	 
	 
	-94
	-91
	-88.2
	-87
	FD-FDD, HD-FDD

	40
	 
	 
	-97
	-94
	-92.2
	-91
	TDD

	41
	 
	 
	-95
	-92
	-90.2
	-89
	TDD

	NOTE 1:
The transmitter shall be set to PUMAX as defined in subclause 6.2.5

NOTE 2:
Reference measurement channel is A.3.2 with one sided dynamic OCNG Pattern OP.1 FDD/TDD as described in Annex A.5.1.1/A.5.2.1

NOTE 3:
The signal power is specified per port

NOTE 4:
For the UE which supports both Band 3 and Band 9 the reference sensitivity level is FFS.

NOTE 5:
For the UE which supports both Band 11 and Band 21 the reference sensitivity level is FFS.

NOTE 6:
6 indicates that the requirement is modified by -0.5 dB when the carrier frequency of the assigned E-UTRA channel bandwidth is within 865-894 MHz.

NOTE 7:
For a UE that support both Band 18 and Band 26, the reference sensitivity level for Band 26 applies for the applicable channel bandwidths.


3
Conclusions

In this contribution, we propose to relax the reference sensitivity by 3dB from the Rel-8 REFSENS requirements.  We also propose to use a single set of REFSENS requirements to specify both full-duplex and half-duplex FDD low-cost MTC UE.
Proposal 1:
The REFSENS requirements for low-cost MTC UE shall be relaxed by 3dB from the Rel-8 REFSENS requirements for Band 3, Band 8, Band 20, Band 40, and Band 41.
Proposal 2:
A single set of REFSENS requirements shall be specified for both full-duplex and half-duplex FDD low-cost UE.

A new REFSENS table for low-cost MTC is proposed in Table 1.
We propose that RAN4 shall the two proposals into consideration and agree on Table 1 for reference sensitivity requirements for Category-0 UE.
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