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1 Introduction
In email discussion  [94b-LTE-03], some initial observations on requirements not involving simulations were agreed, see summary in [2], agreements as follows:
Agreements:
· All proposals & TPs [in the latest document by David, along with the latest version on the LS by Alberto,] are agreed, except: 

· FFS proposal 5 & TP4

· Replacing Rel-15 by Rel-14 in the proposals & TPs
In this contribution we address some of the open issues on requirements not involving simulations.
2 Dedicated network
From the discussion before RAN#80 in [1], the scenario under consideration in this study item was defined as follows:
Now, the main question of the “dedicated” nature of the network is whether this is a static property (a dedicated network cannot turn into a “mixed” network) or not. In our view, there is nothing in the RAN specification that prevents a dedicated eNB (e.g. one that operates in 100% MBSFN operation) to be modified into a mixed eNB. 
Also, Requirement 5 includes the following statement:

· the new RAT shall in particular support of up to 100% of DL resources for Multicast/Broadcast
which is relevant for dedicated networks.

Proposal 1: Requirement 5 is relevant for dedicated networks

Proposal 2: Endorse TP1 for requirement 5
< TP1, 36.776>
6.6
Req.5: Dynamic resource allocation between multicast/broadcast and unicast and support for dedicated MBMS carrier

Rel-14 LTE can support dynamic resource allocation of broadcast and unicast.  For MBSFN-based transmission, the following partitions between unicast and broadcast are supported depending on the type of carrier:

-
Between 0%-60%: Pre Rel-14. The carrier can be used as PCell.

-
Between 60-80%: Rel-14 FeMBMS mixed carrier. The carrier supports unicast but cannot be used as PCell.

-
100% allocation: Rel-14 FeMBMS dedicated carrier, unicast not supported.

[For SC-PTM transmission, partitions between 0 and 100% are supported, with 100% meaning dedicated carrier]
Conclusion:

Relevant for dedicated networks: Yes
Requirement met by Rel-14: Yes
</TP1, 36.776>
3 Support of multi-antenna and req. 9
During the email discussion, the following agreement was reached:
Agreement: For requirement 9:

· There is consensus that Rel-15 LTE can leverage the use of multiple transmit and receive antennas as follows:

· For SC-PTM, use of SFBC at the transmitter

· For MBSFN transmission, use of transparent precoder (e.g. CDD)

· At the receiver side, multiple receive antennas provide with diversity/array gain.

· Other potential enhancements, including:

· Support of multi-layer transmission

· Reduction in reference signals density; 

· Reduction of the frequency guard bands; and

· CAS reception improvements

Are to be further discussed.

In our view, out of the four enhancements: 

· Support of multi-layer transmission

· Reduction in reference signals density; 

· Reduction of the frequency guard bands; and

· CAS reception improvements

Only the first one should be considered under these requirement. Requirements 2,3,4 can be considered under the evaluation of different scenarios with different ISD, and companies can propose their own waveform design with less reference signal density and/or less frequency guard bands. Study of CAS was already agreed to be performed so, if enhancements are needed, can be done under the simulation-based scenarios.

Support of multi-layer transmission, on the other hand, would bring clear benefits in some cases, such as the case of rooftop antennas with support of dual polarization (due to LOS propagation, the XPOL loss should be very small). Thus, we propose to conclude the following:

Proposal 3: For the following enhancements discussed for requirement 9 in the email discussion:

· Support of multi-layer transmission

· Reduction in reference signals density; 

· Reduction of the frequency guard bands; and

· CAS reception improvements

Only support of multi-layer transmission is considered to affect Req. 9. The other three can be introduced under the simulation-based scenarios (e.g. if it is shown that reduction in reference signals increase spectral efficiency).
Proposal 4: Endorse TP2 for requirement 9.
< TP2, 36.776>
6.10
Req.9: Leverage RAN equipment to increase capacity and reliability

LTE Rel-14 can leverage the use of multiple transmit antennas at the eNB and receive antennas at the UE by the following means:
· For SC-PTM, multi-antenna eNB can use transmit diversity (SFBC) to increase reliability.

· For MBSFN, multi-antenna eNB can use implementation-based techniques such as cyclic delay diversity to increase reliability.

· Multiple antennas at the UE can be used to achieve diversity and array gain.

LTE Rel-14 does not support multi-layer transmission for either SC-PTM or MBSFN. Multi-layer transmission can increase the capacity of the broadcast networks at least in some scenarios.

Conclusion:

Relevant for dedicated networks: Yes

Requirement met by Rel-14: Partially
< /TP2, 36.776>
Additionally, we note that, in many cases, the RAN equipment may be designed to support advanced features (e.g. 1024QAM for DL) that are not available today for transmission in SC-PTM of MBSFN. In order to achieve higher peak throughput, support of 1024QAM may be beneficial in some scenarios.
Proposal 5: Further consider introduction of higher order modulation schemes (e.g. 1024QAM) for PMCH and SC-PTM to increase peak spectral efficiency.
4 References for objectives

As captured in the summary [2], some companies would like to have the TR include references to relevant specifications regarding the different objectives. In the following (and taking as baseline the TPs agreed so far), 

NOTE: References will be correctly incorporated by editor when capturing the TPs in the TR.
Proposal 6: Endorse TP3 (references for already agreed TPs)
<TP3, 36.776>
6.2
Req.1: Support for existing and new services

Different use cases/services are supported by Rel-14 LTE specification:

· Broadcast TV services are supported since Release 9, and enhanced in Release 14.

· Download, streaming, and group communication based on SC-PTM are supported since Release 13. 

· Broadcast/multicast for V2X is supported since Release 13 (based on SC-PTM or MBSFN transmission, see [TS 36.300, Clause 15.1.1]).

· Broadcast/multicast for IoT devices (eMTC and NB-IOT) is supported from Release 14 (based on SC-PTM, see [TS 36.300, Clause 15.1]).
Conclusion:

Relevant for dedicated networks: Yes

Requirement met by Rel-14: Yes
6.3
Req.2: Dynamic adjustment of the multicast/broadcast area

6.4
Req.3: Simultaneous support for broadcast/multicast and unicast

Rel-14 LTE can provide simultaneous support for broadcast/multicast by the following means:

-
On the same carrier, by time-multiplexing MBSFN and non-MBSFN subframes (TDM). The MBSFN subframes are signaled by fields MBSFN-SubframeConfig, MBSFN-SubframeConfig-v1430, in non-dedicated carriers. In dedicated carriers, nonMBSFN-SubframeConfig-r14 includes the configuration for non-MBSFN subframes. See [TS 36.331] for more details. In a given subframe, PMCH uses the whole system bandwidth (see [TS 36.213, Clause 11.1]).
-
On the same carrier, using SC-PTM for multicast/broadcast (can be TDM or FDM with unicast). SC-PTM uses PDSCH as the physical channel (see [TS 36.300 Clauses 6.1.3.2 and 5.3.1]) and thus allows for similar time-frequency granularity as unicast transmissions.
-    On separate carriers, using dedicated MBMS carrier for multicast/broadcast services. 
Conclusion:

Relevant for dedicated networks: [Yes]

Requirement met by Rel-14: Yes

6.5
Req.4: Multiplexing of multicast/broadcast and unicast

Rel-14 LTE can support multiplexing of multicast/broadcast and unicast by the following means:

· SC-PTM supports multiplexing with unicast transmission in both frequency domain and time domain. 

· MBSFN supports multiplexing with unicast transmission in time domain. 

Conclusion:

Relevant for dedicated networks: [No]

Requirement met by Rel-14: [Partially]

6.6
Req.5: Dynamic resource allocation between multicast/broadcast and unicast and support for dedicated MBMS carrier

6.7
Req.6: Support for network sharing

6.8
Req.7: Support for service over large geographic area 

The large geographic area refers to an area of an entire country and/or cell size of 100 km.

6.9
Req.8: Support for different mobility scenarios

The mobility scenarios that need to be supported include fixed, portable and mobile UEs and speeds up to 250 km/h.

6.10
Req.9: Leverage RAN equipment to increase capacity and reliability

6.11
Req.10: Support for mMTC UE

Rel-14 LTE supports delivery of broadcast services to NB-IoT and eMTC devices by using SC-PTM [TS 36.300, Clause 15.1.1].

Conclusion:

Relevant for dedicated networks: [Yes]

Requirement met by Rel-14: Yes
</TP3>
5 Summary of proposals
Proposal 1: Requirement 5 is relevant for dedicated networks

Proposal 2: Endorse TP1 for requirement 5

Proposal 3: For the following enhancements discussed for requirement 9 in the email discussion:

· Support of multi-layer transmission

· Reduction in reference signals density; 

· Reduction of the frequency guard bands; and

· CAS reception improvements

Only support of multi-layer transmission is considered to affect Req. 9. The other three can be introduced under the simulation-based scenarios (e.g. if it is shown that reduction in reference signals increase spectral efficiency).

Proposal 4: Endorse TP2 for requirement 9.
Proposal 5: Further consider introduction of higher order modulation schemes (e.g. 1024QAM) for PMCH and SC-PTM to increase peak spectral efficiency.

Proposal 6: Endorse TP3 (references for already agreed TPs)
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