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1. Legacy numerology and mixed cell
The following agreements and working assumptions were reached regarding new numerology in Rel-14 FeMBMS:

Agreement in RAN1#86:
· If a carrier is operated with less than 100% MBSFN subframe allocation, the new CP length and legacy extended CP for 15kHz subcarrier spacing are supported
· This carrier has at least subframes 0 and 5 of each radio frame as non-MBSFN subframes
· This carrier can be configured without unicast control region in a subset of the MBSFN subframes (including all of them) 
· The UE is not expected to receive PDSCH/(E)PDCCH in the MBSFN subframes without unicast control region
· The UE is not expected to receive PMCH with numerologies other than the new CP length in the MBSFN subframes without unicast control region
· The UE is not expected to receive PMCH with the new CP length in MBSFN subframes with unicast control region

This agreement implies that the 200us CP is supported for mixed cells as well (i.e., non-MBMS-dedicated cells). For PMCH with 7.5kHz there is a legacy constraint that it can only be used for MBMS-dedicated  cell. The 7.5kHz numerology was never used in practice, since until Rel-14 there was no definition of MBMS-dedicated carrier. With the introduction of the MBMS-dedicated carrier, the new numerology is now available.

From a technical point of view, however, the limitation of 7.5kHz numerology to dedicated MBMS carrier is not easily justifiable given the conclusions drawn in Rel-14. During the FeMBMS work item it was concluded that it is beneficial to support 1.25kHz numerology in mixed cells, as well as keeping the legacy 15kHz. Being these two the extreme scenarios in terms of ISD/mobility support, the 7.5kHz numerology should also be supported in mixed carriers.

Proposal 1: 7.5kHz numerology is supported for mixed MBMS/unicast carrier.

In the following we describe the specification impact of introducing this support along with text proposals.

2. Text proposal for introduction of 7.5kHz numerology in mixed carrier
The constraint of 7.5kHz to MBMS-dedicated cells is limited to the following statements in RAN1 specification:

In 36.211:

<Begin text proposal>

In case of  for an MBMS-dedicated cell, the MBSFN reference signal shall be mapped to resource elements according to Figure 6.10.2.2-3

<End text proposal>

In 36.301, modified in R1-1613491 as follows (agreed by RAN1) we propose to remove the statement “only for MBMS-dedicated cell” as follows:

<Begin text proposal>

[bookmark: _Toc462780930]5.1.1	Basic transmission scheme based on OFDM
The downlink transmission scheme is based on conventional OFDM using a cyclic prefix. The OFDM sub-carrier spacing is f = 15 kHz. 12 consecutive sub-carriers during one slot correspond to one downlink resource block. In the frequency domain, the number of resource blocks, NRB, can range from NRB-min = 6 to NRB-max = 110 per CC or per Cell in case of CA or DC.
In addition there areis also twoa reduced sub-carrier spacings, flow = 7.5 kHz, only for MBMS-dedicated celland flow2 = 1.25 kHz for both MBMS-dedicated cell and MBMS/Unicast-mixed cell. 
In the case of 15 kHz sub-carrier spacing there are two cyclic-prefix lengths, corresponding to seven and six OFDM symbols per slot respectively. 
-	Normal cyclic prefix: TCP = 160Ts (OFDM symbol #0) , TCP = 144Ts (OFDM symbol #1 to #6)
-	Extended cyclic prefix: TCP-e = 512Ts (OFDM symbol #0 to OFDM symbol #5)
where Ts = 1/ (2048  f)
In case of 7.5 kHz sub-carrier spacing, there is only a single cyclic prefix length TCP-low = 1024Ts, corresponding to 3 OFDM symbols per slot.
In case of 1.25 kHz sub-carrier spacing, there is only a single cyclic prefix length TCP-low2 = 6144Ts, corresponding to 1 OFDM symbol per subframe.
In case of FDD, operation with half duplex from UE point of view is supported.


	<End text proposal>
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