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Introduction
In the last RAN1 meeting, following were agreed.
	Agreement:
· The working assumption regarding valid SF made in RAN1#81 is cancelled, and the following is agreed:
· The set of subframes to be used for downlink transmissions can be explicitly and cell-specifically signalled by the eNB by MTC-SIB1 (from RAN1 perspective) 
· If the explicit signaling is not present, a default operation is defined by RAN1 
· FFS the details for the default operation
· FFS the number of bits for the explicit signaling
· FFS how to handle MTC-SIB1
· FFS for the uplink case
· FFS how to handle some cases related to UE-specific subframe unavailability




This document discusses above FFS points. In addition, it proposes valid resource indication in the frequency domain and dynamic indication via DCI.
In [1], the handling of collision including partial collision is discussed.
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Default operation in case of no explicit signalling 
MTC-SIB1 would contain tdd-Config, where TDD UL/DL configuration. The uplink subframe is considered as invalid subframe as the default when explicit signalling is not provided.
MBMS subframe configuration mbsfn-SubframeConfigList is transmitted in MTC-SIB2. If it is carried out in MTC-SIB1, there is a possibility that MBSFN subframe is also to set as invalid subframes. On the other hand, this topic is left to RAN2.
Proposal 1: In case of no explicit valid subframe indication, TDD UL subframe is invalid subframe as the default.

Number of bits for explicit signaling 
We propose to reuse MeasSubframePattern-r10 as described below. For FDD, it is bitmap of 40 bits information. This bitmap is used for eICIC and EPDCCH. It also covers MBMS subframe configuration. 
	MeasSubframePattern-r10 ::= CHOICE {
	subframePatternFDD-r10				BIT STRING (SIZE (40)),
	subframePatternTDD-r10				CHOICE {
		subframeConfig1-5-r10					BIT STRING (SIZE (20)),
		subframeConfig0-r10						BIT STRING (SIZE (70)),
		subframeConfig6-r10						BIT STRING (SIZE (60)),
		...
	},
	...
}



Proposal 2: As the valid subframe indication signalling, to reuse MeasSubframePattern-r10 is proposed.

Handling of MTC-SIB1 
MTC-SIB1 is located in always valid subframes. SF#5 even radio subframe is used for SIB1 of normal UEs. Therefore, SF#5 odd radio subframe can be used for MTC-SIB1. In order to keep MTC-SIB1 resource utilization with reasonable amount, MIB indicates how often MTC-SIB1 is transmitted. We propose the configurability among following. This is further proposed in [2].
- Once in 20ms i.e. every even radio frame.
- Once in 40ms
- Once in 80ms
Handling of uplink case 
For uplink, following resource needs to be reserved. These resource usages are not only in time domain but also in frequency domain. 
- PUCCH resource
- PRACH resource
- D2D resource
D2D resource has been only known to D2D capable UEs up to current releases. The scheduler avoids to use D2D resource for legacy UE to avoid the collision. Therefore, non-D2D capable UE is not required to know D2D resources. On the other hand, for eMTC, especially in large repetition case, to avoid the collision with these resources by the scheduler only is very difficult. In addition, to reserve any purpose of future compatibility is also important. Therefore, MTC SIB should indicate certain uplink time and frequency resource as invalid. 
For frequency domain indication, the way can be 
- 1. PRB granularity bit map, 
- 2. Narrowband granularity bitmap, 
- 3. D2D like indication like starting PRB index, ending PRB index and PRB length. 
The amount of the signalling and granularity are different depending on the choices. To reuse D2D like indication can also indicate the restricted subframe and it could be very generic with supporting the protection of D2D itself. It needs further discussion. If CoMP or frequency domain ICIC is considered, DL also requires similar discussion.
UE does not transmit anything until it receives MTC-SIB1. After the reception of MTC-SIB2 which contains PRACH related configuration, UE starts the transmission. Therefore, uplink related valid time/frequency information can be located in MTC-SIB2. This can reduce the amount of the signalling in MTC-SIB1.
In the last RAN1 meeting, it was agreed that non-available subframe is handled as "Postpone repetitions till the next available subframe". If all subframes are invalid, to postpone is manageable. On the other hand, if only certain frequency domain is reserved, "postpone" can be more complex. Instead of "postpone", just not to increase the subframe usage may be much easier resource handling in case only certain frequencies are invalid. Note that the amount of lost subframes can be adjusted by dynamic indication of repetition numbers. 
Proposal 3: Uplink requires the indication of time and frequency resource restriction for PUCCH, PRACH, D2D resource and future resource usage.

How to handle UE-specific subframe unavailability 
It was proposed non-cell common un-valid subframe handling can be different because of the complexity to manage the difference of each UE. Such usage was mentioned as measurement gap. Our view is the mobility of eMTC is based on cell reselection. Therefore, except UE encounters radio link failure, UE does not search neighbor cells. Therefore, measurement gap during RRC_connected state is not necessary. Therefore, we don't see the need of the measurement gap.
During the reception of unicast MPDCCH/MPDSCH, there can be the situation that UE needs to receive paging, SIBs and/or RACH responses. Such unavailable subframes are not known by the eNB. These subframes are just not received by UE. Postpone of the subframe does not occur in such situations.
Proposal 4: Measurement gap as UE specific subframe unavailability is not required as we propose the eMTC mobility is re-selection based.


Dynamic indication of valid subframe
Large repetition case requires conservative resource usage because to adapt dynamic change on the resource usage is difficult because of larger number of the repetition. On the other hand, for no/small repetition, dynamic indication of valid subframe can increase the resource usage. Example is to use MBSFN subframe when no PMCH is transmitted and/or to adjust the valid subframe usage based on eIMTA dynamic subframe adjustment. In no/small repetition, the reduction of DCI size is not so critical compared with the case of large repetition. Therefore, we propose to have valid subframe indication in DCI. The length of valid subframe indication is up to 4 or 8 bits order. Then even if the certain subframes are invalid by MTC SIB1 configuration, dynamic indication in DCI overwrites the invalid indication and allows to be used as valid subframe.  This can increase resource utilization.
Proposal 5: Invalid subframes indicated by MTC-SIBs can be changed to valid by the DCI indication. This allows dynamically increases the resource usage like unicast transmission during no PMCH transmission in MBSFN subframes.


Conclusion
This document discussed FFS points on valid time/frequency resource usage in eMTC. We propose following points.
Proposal 1: In case of no explicit valid subframe indication, TDD UL subframe is invalid subframe as the default.
Proposal 2: As the valid subframe indication signalling, to reuse MeasSubframePattern-r10 is proposed.
Proposal 3: Uplink requires the indication of time and frequency resource restriction for PUCCH, PRACH, D2D resource and future resource usage.
Proposal 4: Measurement gap as UE specific subframe unavailability is not required as we propose the eMTC mobility is re-selection based.
Proposal 5: Invalid subframes indicated by MTC-SIBs can be changed to valid by the DCI indication. This allows dynamically increases the resource usage like unicast transmission during no PMCH transmission in MBSFN subframes.
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