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Introduction
In RAN1 #89 meeting, following agreement is reached for the maximum number of SSBs within SS burst set.

Agreements:
· The transmission of SS blocks within SS burst set is confined to a 5ms window regardless of SS burst set periodicity
· Within this 5 ms window, number of possible candidate SS block locations is L
· The maximum number of SS-blocks within SS burst set, L, for different frequency ranges are
· For frequency range up to 3 GHz, L is 4
· For frequency range from 3GHz to 6 GHz, L is 8
· For frequency range from 6 GHz to 52.6 GHz, L is 64
· Note that RAN1 assumes minimum number of SS blocks transmitted within each SS burst set is one to define performance requirements

In RAN1 #91, following agreement is reached for the PRACH format with short sequence length in Rel15.
Agreements:
For PRACH preamble formats based on the short sequence length, NR supports the following formats: 
· For Rel15, format A0 is not supported for SCS = 15/30/60/120kHz
· Format A
· A1, A2, A3
· Note: for only format A case, consider leaving a blank symbol at the end of the RACH transmission
· Format B 
· B4, B1
· Format A in combination with format B
· A1/B1, A2/B2, A3/B3
· For format C
· C0 and C2
Note: Only one format is configured by the gNB.

Moreover, the DELTA_PREAMBLE for the short sequence preamble is given in the agreement reached in RAN1 # NR AH 2018 Jan.
Agreements:
DELTA_PREAMBLE for short sequence preambles is given by:
	A1
	8 + 3∙μ dB

	A2
	5 + 3∙μ dB

	A3
	3 + 3∙μ dB

	B1
	8 + 3∙μ dB

	B2
	5 + 3∙μ dB

	B3
	3 + 3∙μ dB

	B4
	3∙μ dB

	C0
	11 + 3∙μ dB

	C2
	5 + 3∙μ dB



Where μ is the sub-carrier spacing configuration.

In RAN1 #91 meeting, following agreement is reached on the design of the PRACH configuration table. 
Agreements:
The PRACH configuration tables uses the following columns for the parameters with related parameter values
· PRACH Configuration number
· Values: 0-255
· Preamble Format
· Long sequence: 0-3
· Short sequence: A1, A2, A3, A1/B1, A2/B2, A3/B3, B1, B4, C0, C2
· Configuration period
· Values {1,2,4,8,16} (10ms*Nperiod)
· SFN mod Config. period

In RAN1 #92 meeting, following working assumption is for the time period for SSB to RO association
Working assumption:
· Time period for SSB to RO association is multiple of PRACH configuration periods
· The number of multiple PRACH configuration periods in the time period is the smallest value in the set {1, 2, 4} such that the number is
≥ Actually transmitted SSBs / SSBs that can be mapped to one PRACH config period
· The time period starts from frame 0

[bookmark: _GoBack]In this contribution, the issue of this working assumption is discussed, and a proposal with minor change to current working assumption is suggested for SSB to RO association.
.___________________________________________________________________________________________
Discussion on time period of SSB to RO synchronization
According to current working assumption, all the SSBs within a SSB burst have to be mapped to ROs within at most 4 PRACH configuration periods. Note that for frequency range from 6 GHz to 52.6 GHz, the maximum number of SSBs within a SS burst set is 64. When the network is configured with 64 SSBs and each SSB is transmitted through individual analog beam, it means that 16 SSBs should be mapped to 16 ROs separated in time within one PRACH configuration period. Note also that, according to the design criteria of the PRACH configuration table, no matter how long the PRACH configuration period is, all the ROs within one PRACH period are located within 10 ms. Therefore, under such circumstances, 16 ROs separated in time should be found within 10 ms in order to make sure every SSB has its associated RO. 
Observation 1: When gNB is configured with 64 SSBs within SS burst set, and each SSB is transmitted through individual analog beam, 16 ROs separated in time should be found within 10 ms to make sure every SSB has its associated ROs.
Considering deployment cost and feasibility, operators sometimes (if not most of the times) have to reuse existing sites for NR system. Since the inter-site distance for current sites are designed for lower frequency, when 5G is deployed using FR2 based on current sites, coverage is a severe issue and has to be enhanced with any available approach. Under such scenario, larger number of SSBs and PRACH format with larger numbers of sequence, such as B4, should be adopted. Since in current network, the demand for DL traffic is usually higher than that for UL, the network is usually configured with dominant DL resources. With such configuration, it is shown in Fig. 1 that, 16 ROs separated in time within 10 ms can only be found with 1.25 ms or smaller DL-UL periodicities. That is to say, larger DL-UL periodicities, such as 2 ms, 2.5 ms, 5 ms and 10ms, cannot be used in coverage-demanding scenarios. This puts constraints on system parameter selections for operators and causes an unreasonable situation where longer DL-UL periodicity, which is usually considered in coverage-demanding scenarios, cannot be used with other coverage enhancement schemes. Therefore, larger number of PRACH periods should be considered for SSB to RO mapping. 
[image: ]
Fig. 1. Illustrations of RO locations for DL-UL periodicities of 1.25 ms, 2 ms and 5ms.

However, note that when longer PRACH configuration period (such as 80 ms and 160 ms) is configured and the SSB to RO mapping is done in relatively larger number of PRACH periods (such as 8 or 16), after UE decodes the PBCH, it has to wait a relatively long time to find its associated RO, causing unbearable delay. Therefore, considering the overall situation, larger number of PRACH periods for SSB to RO association might be more suitable for smaller PRACH configuration period such as 10 ms and 20 ms. 
Observation 2: If at most 64 SSBs within a SSB burst have to be mapped to ROs within at most 4 PRACH configuration periods, the TDD DL/UL period values that can be applied are restricted to value of 1.25ms or lower, i.e., larger value of TDD DL/UL period can not be applied. 

Proposal 1: The working assumption regarding the time period for SSB to RO association should be changed to 
Working assumption:
· Time period for SSB to RO association is multiple of PRACH configuration periods
· The number of multiple PRACH configuration periods in the time period is 
· the smallest value in the set {1, 2, 4, 8} for PRACH configuration periods of 10 ms and 20 ms
· the smallest value in the set {1, 2, 4} for other PRACH configuration periods,
such that the number is
≥ Actually transmitted SSBs / SSBs that can be mapped to one PRACH config period
· The time period starts from frame 0

___________________________________________________________________________________________
Conclusions
Observation 1: When gNB is configured with 64 SSBs within SS burst set, and each SSB is transmitted through individual analog beam, 16 ROs separated in time should be found within 10 ms to make sure every SSB has its associated ROs.
Observation 2: If at most 64 SSBs within a SSB burst have to be mapped to ROs within at most 4 PRACH configuration periods, the TDD DL/UL period values that can be applied are restricted to value of 1.25ms or lower, i.e., larger value of TDD DL/UL period can not be applied. 
Proposal 1: The working assumption regarding the time period for SSB to RO association should be changed to 
Working assumption:
· Time period for SSB to RO association is multiple of PRACH configuration periods
· The number of multiple PRACH configuration periods in the time period is 
· the smallest value in the set {1, 2, 4, 8} for PRACH configuration periods of 10 ms and 20 ms
· the smallest value in the set {1, 2, 4} for other PRACH configuration periods,
such that the number is
≥ Actually transmitted SSBs / SSBs that can be mapped to one PRACH config period
· The time period starts from frame 0
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