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[bookmark: _Ref291680302]Introduction
This is a text proposal for TR 36.888 section 9.5.1 on PSS/SSS coverage improvement for MTC taking into account the following agreements from RAN1#72bis.

Agreements:
· The coverage enhancement requirement for PSS/SSS can be achieved by longer acquisition time
· Initial synchronization requires up to 2 seconds for FDD per a center carrier frequency 
· Re-synchronization can be performed quicker
· PSD boosting can be considered a complementary solution
· New PSS/SSS design may need to be considered if the longer time and freq. acquisition and associated power consumption increase are not considered acceptable

Agreements:
· In addition to coverage enh. analysis, TP should include followings for all channel/signals
· Impact on specification
· Other impacts
· Power consumption
· Cell spectral efficiency
· Analysis/evaluation of cost reduction

Text proposal for TR 36.888

--------------------------------------------------------- Start of text proposal ---------------------------------------------------------
9.5.1	PSS/SSS
9.5.1.1	Coverage enhancement
According to section 9.2, the coverage for PSS/SSS needs to be improved 11.4 dB for FDD and 17.4 dB for TDD in order to achieve an overall coverage enhancement of 20 dB.

Simulations based on the assumptions listed in Annex show that this coverage improvement can be achieved by non-coherent accumulation of the existing PSS/SSS signals with a longer sync acquisition time than that for normal UEs. Initial synchronization (i.e., timing, frequency, and cell ID acquisition) requires up to 2 seconds per center carrier frequency for FDD, and possibly longer than this for TDD which needs about 6 dB more coverage improvement for PSS/SSS. Re-synchronization can be performed quicker than initial synchronization.


[bookmark: _Ref347379315]Table 9.5.1.1-1: Simulation assumptions for PSS/SSS evaluation
	Parameter
	Value

	System bandwidth
	1.4 MHz

	Frame type
	FDD or TDD

	Carrier frequency
	2.0 GHz for FDD / 2.6 GHz for TDD

	Antenna configuration
	2x2, low correlation for FDD / 8x2, low correlation for TDD

	Channel model
	EPA

	Doppler spread
	1 Hz or 2 Hz

	Frequency error
	1 kHz or 20 kHz

	Performance target
	10% miss probability




Furthermore, PSD boosting can be considered a complementary solution. A new PSS/SSS signal may need to be considered if the longer sync acquisition time and associated power consumption increase are not considered acceptable.
9.5.1.2	Impact on specification
Sync acquisition based on the existing PSS/SSS signals requires no changes in RAN1 specifications. Note that there is no direct requirement in RAN4 on synchronization acquisition time which is only part of the inter- or intra-frequency RSRP/RSRQ measurement requirement defined in TS 36.133 for mobility support. MTC devices in need of coverage enhancement may have no mobility.
PSD boosting can be considered a network implementation choice, but it should be noted that it will also affect legacy UEs.
Introduction of a new PSS/SSS signal for enhanced coverage mode would have specification impact in particular in RAN1.
9.5.1.3	Other impacts
UE power consumption for sync acquisition is related to the required number of repetitions that need to be received. Cell spectral efficiency and UE cost are unaffected by a longer acquisition time.
Introduction of a new PSS/SSS signal for enhanced coverage mode will degrade cell spectral efficiency and increase cost as the existing PSS/SSS signals are anyway required for non-MTC UEs and non-enhanced coverage MTC UEs. 
--------------------------------------------------------- End of text proposal ---------------------------------------------------------
