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1	Work plan related evaluation
	Do you want to modify the time budget for this WI/SI compared to what was endorsed at the last RAN meeting?
	No




2.	Detailed progress in RAN WGs since last TSG meeting (for all involved WGs)
2.1	RAN1
2.1.1	Agreements
RAN1 discussed aspects related to the new numerology for rooftop reception for PMCH, and made the following agreements:

Agreement:
Consider the following candidates for new numerologies. The choice of candidates (either from the table below or other candidates) should be based on the evaluations from aspects of link/system level performance and UE complexity.
New numerologies for support of rooftop reception in MPMT and HPHT-1 scenarios
	Tcp (us)
	Tu (ms)
	T (ms)
	Numerology (kHz)
	FFT size
	Number of MBSFN subframes per 40ms in MBMS-dedicated carrier (with no gap overhead)
	Number of MBSFN subframes per 5ms (with gap overhead in mixed-carrier )
	CP overhead

	386
	2.4
	2.786
	0.417
	36846
	14
	1 (4.3%)
	13.9%

	300
	2.7
	3
	0.370
	41472
	13
	1 (0%)
	10.0%

	400
	2.6
	3
	0.385
	39936
	13
	1 (0%)
	13.3%

	300
	2.95
	3.25
	0.339
	45312
	12
	1 (15.0%)
	9.2%

	400
	2.85
	3.25
	0.351
	43776
	12
	1 (15.0%)
	12.3%

	345
	3.2
	3.545
	0.313
	49152
	11
	1 (9.1%)
	9.7%

	445
	3.1
	3.545
	0.323
	47616
	11
	1 (9.1%)
	12.6%

	300
	3.6
	3.9
	0.278
	55296
	10
	1 (2.0%)
	7.7%

	400
	3.5
	3.9
	0.286
	53760
	10
	1 (2.0%)
	10.3%



Agreement:
In order to limit the UE complexity, the FFT size should only have factors of 2 and/or 3.   

Agreement:
For the design of the new numerology for support of rooftop reception, prioritize the case of no additional non-MBSFN subframes after CAS (i.e., one non-MBSFN subframe every 40ms).

Agreement:
The new numerology is designed based on the following principles:
· There is a whole number of symbols in the MBSFN region (39ms MBSFN region is prioritized)
· The new numerology does not need to be aligned with 10ms/1ms radio frame/subframe boundaries

Agreement:
Selection of the new numerologies for support of rooftop reception in HPHT-1 and MPMT scenarios is based on the candidates listed in the Table X below.
Table X: New numerologies for support of rooftop reception in MPMT and HPHT-1 scenarios
	Tcp (us)
	Tu (ms)
	T (ms)
	Numerology (kHz)
	FFT size
	Number of MBSFN subframes per 40ms in MBMS-dedicated carrier (with no gap overhead)
	Number of MBSFN subframes per 5ms (with gap overhead in mixed-carrier )
	CP overhead

	386
	2.4
	2.786
	0.417
	36864
	14
	1 (4.3%)
	13.9%

	300
	2.7
	3
	0.370
	41472
	13
	1 (0%)
	10.0%





RAN1 discussed aspects related to the necessity and detailed enhancements to the physical channels and signals in the CAS, and made the following agreements:

Agreement:
Any potential solutions relating to the CAS should seek to preserve the existing numerology. The enhancements (if needed) for channels and signals in the CAS are built upon current channels and signals.

Agreement:
Link level evaluation assumptions for baseline evaluations for channels in CAS are as follows:

	Parameter
	Values

	System BW
	10 MHz

	Carrier frequency
	700 MHz

	CP/Numerology
	15kHz, NCP/ECP: 4.7 us/16.6us


	Doppler frequency
	1Hz (rooftop antenna), Up to 120km/h and 250km/h for car-mounted

	Channel estimation
	Realistic based on RS design

	Channel model
	To be determined from system level evaluations for different ISDs.
TDL-i for NLOS and TDL-v for LOS with the scaled delay spread derived from system level simulations.

	Number of Rx antennas at the UE
	Rooftop: 1 (baseline) /2 
Mobile/car receiver: 2

	MCS/Number of bits
	Based on current LTE specifications



Agreement:
· The following items are needed for CAS evaluations and companies are encouraged to provide their views on them in RAN1#97:
· FFT window position;
· Receiving antenna pointing for rooftop;
· Whether the transmission of the CAS is single cell or synchronised in an SFN
· The length of the CP and EI in a synchronised CAS environment.
· For evaluations presented in RAN1#97, companies should provide the options/values used for the above items

Agreement:
For the evaluation of CAS, RAN1 adopts a methodology related to the pathloss model that considers the following:
· Cell reselection procedure (i.e., the UE may select the serving cell depending on the actual pathloss)
· The pathloss may not be constant for a given location
· The evaluations may consist of multiple drops where the pathloss can be constant for a given drop and be different across drops

Agreement:
A Monte Carlo based path loss model is used for evaluations
· The shadow fading, fast fading and the antenna pattern between a given transmitter-receiver pair are assumed to be the same across all time iterations
· For rooftop reception, the receiving antenna pointing is assumed to be stationary in Monte Carlo based pathloss model
· The parameter of α in Monte Carlo based model is set to α=1 for CAS evaluations
Agreement:
For CAS evaluations:
· Baseline is non-SFN transmission across different sites, SFN transmission within sectors of the same site.
· Strongest transmitter based on median pathloss + shadowing is used for antenna pointing for rooftop receivers
· Results based on using the closest transmitter may also be optionally provided
· Location probability: 99% and/or 95% can be used.
· Handover margin 1 dB 
· Serving cell is selected randomly from the cells that are within 1 dB of the strongest cell (based on instantaneous pathloss and shadowing)
· Note: In the link level simulations, the delay spread should be derived from the system level simulation in the corresponding scenario


RAN1 discussed aspects related to the new numerology for support of mobility of up to 250km/h, and made the following agreements:

Agreement:
The new numerology with T_CP = 100us and Tu = 400us shall be defined as follows:
· Subcarrier spacing Δf = 2.5 kHz
· Subframe duration 1ms
· Slot duration 0.5ms (one symbol per slot, two symbols/slots per subframe)
· No control region

Agreement:
Subframes with Δf = 2.5 kHz are supported in MBSFN subframes on mixed mode carriers

Agreement:
The legacy set of TBS values is the starting point for defining the set of TBS values for subframes with Δf = 2.5 kHz.
· FFS: Additional TBS values

Agreement:
RS patterns for the subframes with Δf = 2.5 kHz shall be chosen based on evaluations. 
· FFS: Extensions or modifications to the modulation and TBS index table in 3GPP 36.213.

Agreement:
Further evaluations should also consider speeds of 150 km/hr in addition to 250 km/hr (which needs to be evaluated as it is required). 
· Results for lower ISDs than 15 km are encouraged
Note: Rel-14 legacy RS patterns and numerologies should be evaluated for the above cases

2.1.2	Remaining Open issues
[bookmark: _GoBack]Study/specify remaining issues for the following objectives:
· Specify new numerology(ies) for PMCH for support of rooftop reception in MPMT and HPHT-1 scenarios as described in TR 36.776
· Specify, if found necessary, enhancements to the physical channels and signals in the CAS
· Define a new numerology with 100us CP and 400us core symbol duration for support of mobility of up to 250km/h
· Specify demodulation requirements for [a subset of] CAS and PMCH with 15 kHz, 7.5 kHz, 2.5 kHz and 1.25 kHz subcarrier spacings for fixed rooftop and mobile environments at 700 MHz carrier frequency
· Specify signalling related to the features above

2.2	RAN2

2.3	RAN3


2.4	RAN4
2.5	RAN5
2.6	RAN6
3.	Detailed progress in SA/CT WGs since last TSG meeting (for all involved WGs)
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