3GPP TSG RAN WG1 Meeting #80bis                                                                             	               R1-151659
[bookmark: OLE_LINK55][bookmark: OLE_LINK56]Belgrade, Serbia, 20th - 24th April 2015

Source:	Panasonic
Title: 	MTC frequency and time resource usage in a cell 
Agenda Item:		7.2.1.1
Document for:	Discussion and Decision
Introduction
[bookmark: _GoBack]This document discusses MTC frequency resource usage in a cell and resource usage in a narrow band resource. We propose following. This is the sequel of "M-frame" concept discussion in [2].
Proposal 1: To define Primary narrow band resource which contains common channels and large repetition unicast. A cell can have only one primary narrow band resource. 
Proposal 2: To define Secondary narrow band resource which does not contain common channels but only contain large repetition unicast. A cell can have multiple secondary narrow band resources.
Proposal 3: To define the 1.4 MHz narrow band hopping pattern of Primary narrow band resource and Secondary narrow band resources.
Proposal 4: the "k" (PDSCH start timing from the end of control) is variable and can be signalled from control information for large coverage enhancement case.

Discussion
[bookmark: OLE_LINK258][bookmark: OLE_LINK259]MTC frequency resource usage in a cell
1.4 MHz narrow band frequency hopping of large repetition unicast channels and common channels requires pre-determined time/frequency resource usage as the time/frequency resource usage of such narrow band pattern cannot be changed on the fly or not so useful. In order to support large number of MTC traffic in a cell, the cell should be allowed to support multiple 1.4 MHz narrow band frequency hopping resources. These 1.4 MHz narrow band frequency hopping resources in a cell use the same hopping pattern but have different offset (or pattern index) in order to avoid the collision among hopping resources. Two types of 1.4 MHz narrow band frequency hopping resource would be defined as following.
- Primary narrow band resource
This primary narrow band resource contains common channels (SIBs, Paging, RACH response, RACH) and large repetition unicast channels. A cell can have only one primary narrow band resource. If the system band width is 1.4 MHz and used for Rel.13 MTC, whole system band is filled by this primary narrow band resource. 
- Secondary narrow band resource
This narrow band resource does not contain common channels but only contain large repetition unicast channels. A cell can have multiple secondary narrow band resources.
UEs with no or small coverage enhancement are not required to follow above resource sorting but required to receive or transmit common channels within primary narrow band resource.
Transport block reception collision between common channels and unicast channel for a UE [1] happens when UE’s unicast channel is served by secondary narrow band resources if UE is large repetition case.
In [3], we propose how to modify current PUSCH frequency hopping pattern to narrow band frequency hopping pattern including DL.
We propose following. 
Proposal 1: To define Primary narrow band resource which contains common channels and large repetition unicast. A cell can have only one primary narrow band resource. 
Proposal 2: To define Secondary narrow band resource which does not contain common channels but only contain large repetition unicast. A cell can have multiple secondary narrow band resources.
Proposal 3: To define the 1.4 MHz narrow band hopping pattern of Primary narrow band resource and Secondary narrow band resources.

Resource usage in a narrow band resource
Just for the ease of the explanation, we use the term "narrow band unit" which resource size is 6 PRB pairs and 1 subframe. 
"Physical downlink control channel for MTC" (MPDCCH) is mapped onto multiple of (e)CCEs. Therefore, MPDCCH does not always utilize full PRBs neither full narrow band unit. From the resource packing efficiency perspective, a narrow band unit only contains control like MPDCCH has more efficient as RE usage is based on (e)CCEs. If narrow band unit is only used by the control, it also fits well with the agreement of the last meeting, "for enhanced coverage UEs, one ‘Physical downlink control channel for MTC’ containing one DCI is allowed to be mapped to fully occupy available REs in 6 PRB pairs". 
Observation 1: To multiplex multiple "Physical downlink control channel for MTC" in a subframe is more efficient than to mix "Physical downlink control channel for MTC" and PDSCH in a subframe for large coverage enhancement case.
For PDSCH of large repetition case, in order to reduce wake-up time, one PDSCH fully occupies available REs in narrow band unit is better than PRB level multiplexing of multiple UEs in a subframe. The similar transmission efficiency can be obtained by the following cases but the last one can minimize the UE power consumption. 
Case 1: 1 PRBs allocation x 120 subframes x without boosting
Case 2: 3 PRBs allocation x 40 subframes x without boosting
Case 3: 6 PRBs allocation x 20 subframes x without boosting
Case 4: 6 PRBs allocation x 10 subframes x with 3dB boosting
Observation 2: To minimize the multiplexed PDSCHs in a subframe is more UE power consumption efficient for large coverage enhancement case.
In order to satisfy observation 1 and observation 2 simultaneously, we propose the variable "k" (PDSCH start timing from the end of control) should be variable and indicated from MPDCCH. If "k" is fixed, a narrow band unit is required to contain both MPDCCH and PDSCH. This decreases resource efficiency and increases battery consumption.
Proposal 4: the variable "k" (PDSCH start timing from the end of control) is variable and can be signalled from control information for large coverage enhancement case.
In [2], we proposed to "M-frame" concept. By having proposal 4, the proposed behaviour can be largely achievable. Therefore, as described in [2], the term "M-frame" would not be required in the standardization.

Conclusion
We discussed MTC frequency resource usage in a cell and Resource usage in a narrow band resource. We propose following.
Proposal 1: To define Primary narrow band resource which contains common channels and large repetition unicast. A cell can have only one primary narrow band resource. 
Proposal 2: To define Secondary narrow band resource which does not contain common channels but only contain large repetition unicast. A cell can have multiple secondary narrow band resources.
Proposal 3: To define the 1.4 MHz narrow band hopping pattern of Primary narrow band resource and Secondary narrow band resources.
Proposal 4: the "k" (PDSCH start timing from the end of control) is variable and can be signalled from control information for large coverage enhancement case.
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