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Introduction
Valid subframe indication for DL and UL has been agreed in RAN1. There is the situation that only part of PRBs needs to be protected instead of the whole PRBs in a subframe. In such case, valid frequency resource needs to be indicated to UE. Such situation is following.
· In downlink, PBCH, PSS/SSS, PRBs for intra/inter-site CoMP and so on
· In uplink, PRACH, PUCCH, D2D resource pool and so on
This contribution discusses the indication/identification of valid frequency resource in eMTC. How to operate eMTC when certain resource is not available is discussed in our companion contribution [2] 
[bookmark: OLE_LINK258][bookmark: OLE_LINK259]Discussion
In the last RAN1 meeting, following were agreed.
	· For M-PDCCH/PDSCH, when frequency hopping is used, frequency hopping occurs between:
· a per cell configurable number of narrowbands of 2 or 4



Following is working assumption and we are ok to accept it.
	· For PUSCH/PUCCH, when frequency hopping is used, frequency hopping occurs between 2 narrowbands



Therefore, it is possible to use limited narrowbands (2 or 4) only among the system bandwidth and avoid collision by selecting proper narrowbands and the assignment of PRBs at least when narrowbands eMTC usage in the system bandwidth is not large and wider system bandwidth. On the other hand, if certain PRBs are invalid in certain subframes only, these situations cannot be managed efficiently by selecting narrowband usage in case of the repetitions. We discuss such cases respectively,

DL PRBs used by PSS/SSS, PBCH, SIB1bis and SIBxbis
LC/CE UEs know which PRBs are used for these usages. Therefore, if the assignment of PDSCH/M-PDSCH is collided with such resources, collision handling proposed in [2] is possible.

DL PRBs used by legacy PDSCHs including legacy common channels and reservation for intra/inter-site CoMP
LC/CE UEs do not know which PRBs are used for these usages. Basically the scheduler in eNB takes care the collision handling between these usage and eMTC usage.
Explicit frequency reservation of certain PRBs in certain subframes would be useful when larger number of narrowbands is used by eMTC but considering the available meeting for eMTC, it might not be supported in this release.

UL PRBs used by LC/CE PRACH
LC/CE UEs know which PRBs are used for this usage. Therefore, if the assignment of PUSCH is collided with such resources, collision handling proposed in [2] is possible.

UL PRBs used by legacy PRACH
When non-contention based legacy PRACH is used by other than LC/CE UEs is not scheduled by eNB including both connected and idle mode usage. Except the deployment of overlapped resource usage between PRACH and PUSCH using CDM, PRACH resource needs to be reserved. Therefore, legacy PRACH resource usage is also required to be known to LC/CE UEs. If the assignment of PUSCH is collided with such resources, collision handling proposed in [2] is possible.
Note that our position is SIBxbis contains the information required only for LC/CE UEs. If SIBxbis contains the information for other than LC/UEs (i.e. normal UE operation), resource usage for legacy PRACH would be contained in SIBxbis without any explicit agreement.

UL PRBs used by LC/CE/legacy PUCCH
LC/CE UEs do not know the whole cell level resource usage of LC/CE PUCCH usage as only used PUCCH resource for this UE is known. LE/CE UEs do not know the legacy PUCCH usage if SIBxbis contains only for LC/CE UEs. These resource usages would be basically common among subframes. Then eNB scheduler takes care the collision handling between these usage and eMTC PUSCH usage by the assignment.

UL PRBs used by D2D
D2D resource usage in a cell can be fragmented in certain subframes and certain bandwidth only. In legacy UEs, as it is no large repetition (except shorter bundling like 4 retransmissions), the collision handling between legacy UEs and D2D resource is managed by the eNB scheduler. Now, for eMTC, especially for mode B, to avoid the collision by only the scheduler is complex and usable narrowbands is significantly reduced when eMTC and D2D co-exists in the same cell.  Although there is a mode that the D2D resource usage is scheduled by eNB, where collision handling could be possible by eNB, the mode that the D2D resource usage is by UE autonomously is impossible for eNB scheduler to have collision handling between D2D and eMTC.
In addition, D2D is usually operated in carrier with lower frequency to guarantee the coverage. We expect eMTC main usage is also lower frequency to have more coverage. Therefore, it is more possible D2D and eMTC are operated in the same carrier. So we propose D2D resource is protected from eMTC usage.

Signalling design for indication 
Based on above analysis, we see legacy PRACH and D2D are two channels to be protected. D2D resource indication method is quite generic and it can be used for PRACH resource indication. But PRACH resource can be only indicated by 5 bits (resource expressed by 32 combinations). PRACH resource is indicated by PRACH indication method is more efficient. This can minimize SIBxbis overhead when D2D is not operated in the same carrier. D2D signalling is generic and can be used for future resource protection. 
The resource used by D2D is called as "pool" and it is the sum of communication transmission pool, communication reception pool, discovery transmission pool and discover reception pool (maximum number of transmission pool is 4 and maximum number of reception pool is 16 [3]). The detailed signalling could refer to Appendix part and basically starting PRB index, ending PRB index and PRB number are the key messages. We think to use D2D resource pool signalling is good solution to indicate invalid frequency resource of eMTC for D2D and future usage.
Note that RAN2 agreed not to transmit SIB18/19 which is used for D2D [4] and non-D2D capable UE is not required to obtain SIB18/19. 
Proposal 1: D2D resource pool signalling is used to indicate invalid frequency resource of eMTC in uplink for the protection of D2D and the other future usage.
Proposal 2: Even if MTC SIBxbis is used only for LC/CE UEs only, legacy PRACH resource usage needs to be indicated to LC/CE UEs.
Conclusion
This contribution discussed the knowledge of the resource usage of LC/UEs. We propose following.
Proposal 1: D2D resource pool signalling is reused to indicate invalid frequency resource of eMTC in uplink for the protection of D2D and the other future usage.
Proposal 2: Even if MTC SIBxbis is used only for LC/CE UEs only, legacy PRACH resource usage needs to be indicated to LC/CE UEs.
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Appendix

SL-TF-ResourceConfig-r12 ::=		SEQUENCE	{
	prb-Num-r12							INTEGER (1..100),
	prb-Start-r12 				 		INTEGER (0..99),
	prb-End-r12				 			INTEGER (0..99),
	offsetIndicator-r12					SL-OffsetIndicator-r12,
	subframeBitmap-r12 					SubframeBitmapSL-r12
}

SubframeBitmapSL-r12 ::=		CHOICE {
	bs4-r12									BIT STRING (SIZE (4)),
	bs8-r12									BIT STRING (SIZE (8)),
	bs12-r12								BIT STRING (SIZE (12)),
	bs16-r12								BIT STRING (SIZE (16)),
	bs30-r12								BIT STRING (SIZE (30)),
	bs40-r12								BIT STRING (SIZE (40)),
	bs42-r12								BIT STRING (SIZE (42))
}
	SL-TF-ResourceConfig field descriptions

	prb-Start, prb-End, prb-Num
Sidelink transmissions on a sub-frame can occur on PRB with index greater than or equal to prb-Start and less than prb-Start + prb-Num, and on PRB with index greater than prb-End - prb-Num and less than or equal to prb-End. Even for neighbouring cells, prb-Start and prb-End , are relative to PRB #0 of the cell from which it was obtained. See TS36.213 [23, 14.1.3, 14.2.3, 14.3.3].

	subframeBitmap
Indicates the subframe bitmap indicating resources used for sidelink. E-UTRAN configures value bs40 for FDD and the following values for TDD: value bs42 for configuration0, value bs16 for configuration1, value bs8 for configuration2, value bs12 for configuration3, value bs8 for configuration4, value bs4 for configuration5 and value bs30 for configuration6.
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