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7 E-UTRA
7.1 LTE Release 13

7.1.1 Further LTE Physical Layer Enhancements for MTC
7.1.1.1 Physical channel time and frequency relationships
R1-15xxxx
WF on Retuning Time Handling for MTC
Ericsson
Proposal:
· Confirm working assumption with the following updates:
· For Rel-13 low complexity UEs in normal [FFS: small enhanced] coverage, under cross-subframe scheduling,
· Case 1:
· For unicast PDSCH, DCI indicates one of  narrow-band  and further indicate resource allocation within narrow-band 
· This doesn’t preclude predefined frequency hopping 
· FFS: Details on resource allocation field in DCI 
· FFS: whether and/or how to utilize PRBs not included in any narrowband of 6PRBs
· CSI measurements can be restricted to a subset of the available  narrow-bands
· FFS: details
· FFS: whether and/or how to  define a case (Case 2) that UE can assume PDSCH is scheduled in the same or a known (when frequency hopping is used) narrowband
· This doesn’t preclude predefined frequency hopping 
· Value of k in Case 1 is:
· k=2
· Case 2 is not defined
· If/when frequency hopping is applied to a DL/UL physical channel, 
· Location of the PRB(s) is the same during YCH=X subframes
· For retuning between DL narrowbands,
· RAN1 assumes that UE uses at most the first 2 OFDM symbols in legacy control region as retuning time
· eNB starts DL transmission using the CFI signaled in SIB1bis (for other transmissions than SIB1bis)

· UE behavior in case the CFI signaled in SIB1bis is smaller than 2 OFDM symbols is up to the UE implementation
· For retuning between UL narrowbands,

· Option 1: RAN1 assumes that UE punctures at most the last SC-FDMA symbol of an UL subframe and at most the first SC-FDMA symbol of the following UL subframe as retuning time
· Option 2: A guard subframe is inserted at every retuning occasion

· Strive to avoid different options for PUSCH and PUCCH.
7.1.1.2 M-PDCCH and DCI
7.1.1.3 PDSCH
R1-15xxxx
WF on Proposals on Sec 7.2.1.3
LGE

Proposals on valid subframes for uplink:

· The set of subframes to be used for uplink transmissions can be explicitly and cell-specifically signalled by the eNB by MTC-SIBx 
· If the signaling is not provided, a UE can assume all uplink subframes are valid. 
· A UE will postpone transmitting PUSCH/PUCCH repetition (when R > 1) in invalid subframes indicated by MTC-SIBx. 
· FFS on case of PUSCH/PUCCH with R = 1
· A UE can drop transmitting PUCCH/PUSCH in subframes unavailable due to UE-specific configuration or behavior such as a measurement gap
· FFS on handling of collision between PUCCH/PUSCH resource and PRACH resource
· Configuration of available uplink narrowbands are considered for protecting legacy PRACH, D2D resources, etc.
· FFS the details of configuration including whether it’s explicit or implicit (for example, managed by network scheduling with frequency hopping pattern)
Proposals on valid subframes for downlink:
· A UE can drop receiving repetition in subframe(s) unavailable due to UE-specific configuration or behavior such as measurement gap
· FFS whether to introduce measurement gap 
· The subframe unavailable due to UE-specific configuration or behavior is counted in the repetition 
· When valid DL subframe indication is not provided by MTC-SIB1, the default behavior is FFS between
· Option 1: MBSFN configuration is given in MTC-SIB1, and only non-MBSFN subframes are considered as valid subframe
· Option 2: For MTC-SIB2, only non MBSFN configurable downlink subframes are considered as valid. For others, non MBSFN configured subframes are considered as valid subframes. 
· The assumptions on CRS transmission in a valid DL SF from a UE perspective
· In normal subframe, all OFDM symbols transmit CRS in a narrowband 
· In MBSFN configured subframe, only two OFDM symbol can transmit CRS in a narrowband
Proposals on number of DL HARQ processes for TDD:
· Decide between two options in RAN1#83
· Option 1: The number of TDD DL HARQ processes under cross-subframe scheduling in case of no repetition are as follows

	TDD UL/DL configuration
	Maximum number of HARQ processes

	0
	6

	1
	9

	2
	12

	3
	11

	4
	14

	5
	16

	6
	8


· Option 2: The same number of TDD DL HARQ processes is used for Rel-12 UEs
Proposals on transmission modes support:

· For LC UEs and UEs operating CE:
· Support transmission scheme corresponding to TM6
· Do not support TM8
· Do not create new transmission scheme
· For TMs supported, DCI and CSI reporting can be different from existing TMs
· For LC/CE UE, KMIMO=1 for Transmission scheme corresponding to TM9
· Overall, LC UEs and UEs operating CE support:
· Transmission schemes corresponding to TM1, TM2, TM6 for CRS-based
· Transmission scheme corresponding to TM9 for DMRS-based
· Note that transmission behaviour related to cross subframe channel estimation/symbol combining is separate discussion.
Proposals on cross-channel estimation:
· When frequency hopping is NOT configured for the PDSCH with DMRS-based transmission, 
· Same precoding matrix is assumed per antenna port at least on the same PRB for at least Z consecutive subframes
· Precoding matrix may vary from one set of Z subframes to another set of Z subframes
· The range of Z is a subset of the range of YCH (in subframes)
· The above proposals are in line with the agreed behaviour for the frequency hopping case.
7.1.1.4 PUSCH
7.1.1.5 PUCCH and UCI
7.1.1.6 System information 
7.1.1.7  Random access
7.1.1.8 Paging

7.1.1.9 Others
