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1. Introduction
In RAN#72 a new work item (WI) named further enhancements for MTC [1] was introduced. The objectives of the WI include the support of positioning, multicast, mobility enhancements and higher data rates.

In this document we provide our views on the support of larger data channel bandwidth in FeMTC.

2. Benefits of larger data channel bandwidth
One of the benefits of larger data channel bandwidth in [1] was the support of voice applications, which includes enhancing the coverage of VoLTE applications. In our view, the benefit of larger bandwidth for this kind of application is limited and/or can be obtained with a Rel-13 eMTC UE with alternative techniques:
·  Power boosting vs larger bandwidth: The necessary SNR for PDSCH carrying VoLTE is expected to be rather small, so increasing bandwidth does not provide any coding gain, but only energy gain. In this sense, a similar performance can be achieved by power boosting 6PRB. For example, if 12PRB are needed for PDSCH, a similar performance should be achieved with 6PRB and 3dB power boosting by leaving another PRB empty. The usual assumption is that up to 6dB power boosting is allowed, which would be equivalent to 24 PRB PDSCH transmission.
· Overall network capacity: It should not be expected to have many UEs in the cell requiring the allocation of a large number of RBs to support VoLTE. Usually VoLTE requires a small number of RBs, since the TB sizes used are usually rather small compared with the ones used for data services. If eMTC needs a large number of RBs to operate (e.g. 24RBs) the VoLTE capacity of a cell may be reduced.
Observation 1: For VoLTE, similar coverage can be achieved with PDSCH power boosting without increasing the PDSCH channel bandwidth
In our view, the use case for wider bandwidth needs to be discussed and agreed upon before making any decision on the support of wider bandwidth.
Observation 2: The use case for wider bandwidth in eMTC applications is not clear, and should be agreed upon before deciding to introduce its support.
In case RAN1 can show the benefits of this wider bandwidth for some eMTC-related applications, we present some design details that should be applicable to any bandwidth value.

3. Configuration details
In [1] the support of larger bandwidth is limited to connected mode UEs. This implies the UE reporting its capability to support larger bandwidth, and then the eNB acting accordingly. In general, some degree of control of the eNB is desirable to enable this wider bandwidth operation (e.g. if a particular eNB is not upgraded yet to support larger bandwidth), so it should only be enabled after the eNB configures the UE to do so. In this sense, the most straightforward manner to enable this wider bandwidth is by semi-statically enabling the larger bandwidth mode by RRC configuration.
Proposal 1: The wider bandwidth operation, if defined, is semi-statically enabled by eNB (RRC configuration)

4. Interaction with MPDCCH and DCI
Once the UE is configured with increased bandwidth operation, it only affects the PDSCH and PUSCH bandwidth [1]. The control channel (MPDCCH) bandwidth should be kept to 6RBs, and it should be feasible for the UE to monitor MPDCCH using a narrowband mode. This way, the UE can reduce power consumption while being able to decode the grants for wideband PDSCH. This operation is depicted in Figure 1


Figure 1 The UE monitors MPDCCH in narrowband  mode until a wideband grant is received, then moves the RF to wideband mode
This operation requires the scheduling timing to be similar to Rel-13 eMTC, i.e., MPDCCH is cross-subframe scheduled with a grant received in subframe N scheduling PDSCH in subframe N+2.
Proposal 2: Wider bandwidth PDSCH, if defined, is cross subframe scheduled by MPDCCH. MPDCCH follows Rel-13 design, and can be decoded by a UE operating in narrowband mode (6RB).
The switching between narrowband and wideband mode requires some RF reconfiguration that may take some time, thus creating an interruption in the PDSCH/MPDCCH reception. 

Observation 3: Moving from narrowband mode to wideband mode may create an interruption. RAN1 should consider sending an LS to RAN4, if necessary.
If wideband PDSCH/PUSCH are introduced for Rel-14, new grants may be necessary, as the resource allocation, TBS, etc. may change with respect to Rel-13. If this is the case, the number of MPDCCH blind decodings should be kept the same as Rel-13 eMTC. This would enable low-power and low-complexity monitoring of MPDCCH while enabling higher data rates. If necessary, a narrowband fallback grant can be still monitored in the common search space, similar to Rel-13 behavior.

Proposal 3: If a new grant is introduced for wideband PDSCH/PUSCH, the number of blind decodings of MPDCCH does not increase with respect to Rel-13 eMTC


5. Summary
[bookmark: _GoBack]In this contribution we present our views on the support of larger data channel bandwidth for eMTC. In general, we do not see a clear use case for support of larger data channel bandwidth, which should be clarified before agreeing to any specific solutions. In case that use case is identified, we presented some design details that may be applicable to any bandwidth value.
Observation 1: For VoLTE, similar coverage can be achieved with PDSCH power boosting without increasing the PDSCH channel bandwidth
Observation 2: The use case for wider bandwidth in eMTC applications is not clear, and should be agreed upon before deciding to introduce its support.

References
[1] RP-161321, “New WI proposal on Further Enhanced MTC “, Ericsson; 3GPP TSG RAN Meeting #72, Busan, Korea, June 13 - 16, 2016


1

image1.emf
Receive “wideband” 

grant

Nothing

Change RF to 

wideband

Wideband mode 

Move back to narrowband 

(no grant received)

MPDCCH


oleObject1.bin
Receive “wideband” grant


Nothing


Change RF to wideband


Wideband mode 


MPDCCH


Move back to narrowband 
(no grant received)



