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1 Introduction
In RAN1#74bis, the followings were concluded:
	Working assumption:
· “UL/DL switching” for HD-FDD operation is handled as the same behavior in Rel-8 for low cost MTC UEs supporting with/without coverage enhancement
· Ask RAN4 further specification impact – Prakash (Vodafone), prepare LS until Thursday

· Further discussion is needed about collision issues for PRACH and DL transmissions

· Note that companies can investigate Rel-8 procedure of HD-FDD operation
Agreement:
At first, discuss repetition case, and discuss non- repetition case


In addition, through the email discussion after RAN1#74bis [1]

 REF _Ref371070864 \r \h 
[2]

 REF _Ref371070866 \r \h 
[3], two LSs for RAN2 and RAN4 were agreed [4]

 REF _Ref371071014 \r \h 
[5].
In this contribution, we discuss the further details on new UE category/type for low cost MTC UEs.
2  Discussions
2.1 Half-Duplex (HD) FDD
According to Section 6.2.5 of TS36.211, for HD-FDD UE, a guard period is created by the UE by not receiving the last part of a downlink subframe immediately preceding an uplink subframe from the same UE (i.e. Rx-to-Tx switching). This existing Rel-8 mechanism is a baseline for Rx/Tx switching for low cost MTC UEs. During the email discussion [1], an LS is sent to RAN4 asking if there is any further requirements needed for operating in HD-FDD and any potential impact on RAN1 specification. Therefore, depending on RAN4 discussion, RAN1 may be able to figure out what further works are needed for low cost MTC UEs operating in HD-FDD in terms of Rx/Tx switching.
 As another issue, the WID [6] states:
	[…]
· Specify a new UE category/type for MTC operation in all LTE duplex modes supporting the following capabilities:

[…]

· Provide a relative LTE coverage improvement – corresponding to 15dB for FDD – for the UE category/type defined above and other UEs operating delay tolerant MTC applications with respect to their respective nominal coverage. 

· Specify the following techniques (which shall be applicable for both FDD and TDD) to achieve this:

[…]


 From the context above, it reads that the enhanced coverage mode is supported for a new UE category/type for MTC operation in all LTE duplex modes (i.e. FDD, TDD, and HD-FDD). However, it is not obvious, from the context, whether HD-FDD is supported with enhanced coverage mode for other UE category/type than a new UE category/type for MTC operation. Given that the enhanced coverage mode of a new UE category/type for low cost MTC for MTC is also supported in HD-FDD, it should be also clarified that other UEs operating delay tolerant MTC applications than a low cost MTC UE support the enhanced coverage mode operating in HD-FDD.
Proposal 1: It is confirmed that other UEs for HD-FDD operating delay tolerant MTC applications than a low cost MTC UE support the enhanced coverage mode.

2.2 Single Rx capability
 It is our view that the single RX chain is an implicit requirement but should not be explicitly mandated by a new UE category. Instead, the new RAN4 requirements can be developed for the devices equipped with single Rx antenna while the number of Rx antennas is left for implementation specific considerations. This principle is in line with 2Rx assumptions in normal LTE UEs where the requirement is explained by RAN4 requirements.
Proposal 2: A single Rx chain for low cost MTC is explained by RAN4 requirements.

2.3 Enhanced coverage mode
As described in WID [6], the enhanced coverage mode is supported both for low cost MTC UE and for other UEs operating delay tolerant MTC applications. Therefore, it would be reasonable to have a capability signalling for the enhanced coverage mode.
Proposal 3: The enhanced coverage mode is signalled by UE capability parameters.

2.4 Bandwidth reduction

 The WID [6] states to specify a new UE category for MTC application supporting reduced downlink channel bandwidth 1.4MHz for data channel in baseband while the control channels are still allowed to use the carrier bandwidth. However, as discussed in [8], the benefit of bandwidth reduction only for data channel is questionable. Together with the arguments in [8], we see the issues:
· If dynamic scheduling by PDCCH is supported for low cost MTC UE, the UE shall buffer a few or more OFDM symbols for data part before completing the decoding of PCFICH and PDCCH since the UE does not know the PDSCH starting symbol and the scheduled information.

· There could be MBMS capable low cost MTC UEs considering its application scenarios (e.g. MTC devices can be updated via group-communications). As PMCH is transmitted in entire system bandwidth, even low cost MTC UEs supporting MBMS services shall have the capability to receive the entire system bandwidth. Therefore, two different capabilities and behaviours need to be defined accordingly.
 Proposal 4: It is further discussed whether bandwidth reduction is viable considering the trade-off between the cost reduction and the specification works.
2.5 DM RS based transmission

 DM RS based transmission such as TM7, 8, 9, and/or 10 can be considered for low cost MTC UEs in order to benefit from the beamforming gain which could help to enhance the coverage. If the DM RS based transmission is configured for low cost MTC UE with low mobility, the long-term CSI can be used to facilitate it. It can be further discussed whether TMs based on DM RS can be narrowed down or not.
 Proposal 5: It is further considered that DM RS based transmission mode(s) is(are) supported for low cost MTC UEs.
3 Conclusions
In this contribution, we discuss the further details on new UE category/type for low cost MTC UEs. The following proposals are summarized:
Proposal 1: It is confirmed that other UEs for HD-FDD operating delay tolerant MTC applications than a low cost MTC UE support the enhanced coverage mode.
Proposal 2: A single Rx chain for low cost MTC is explained by RAN4 requirements.
Proposal 3: The enhanced coverage mode is signalled by UE capability parameters.

Proposal 4: It is further discussed whether bandwidth reduction is viable considering the trade-off between the cost reduction and the specification works.
Proposal 5: It is further considered that DM RS based transmission mode(s) is(are) supported for low cost MTC UEs.
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