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In this contribution, we discuss the remaining issues on PRACH preambles.
UE timing assumption for handover
In RAN1#90bis, the following agreement was made:
Agreements:
· One-bit half frame indication is part of PBCH payload, and when CSI-RS for measurement has a periodicity of 20ms or larger, the UE assumes the network is “synchronous” for the purpose of measurement
· For 3GHz and below, half frame indication is further implicitly signaled as part of PBCH DMRS for max L=4
In LTE, the UE may assume an absolute value of the relative time difference between radio frame i in the current cell and the target cell of less than 153600Ts, i.e. 5ms for handover purpose. With such assumption, the UE does not need to decode the PBCH of the target cell and the handover latency/complexity can be reduced. 
For 3GHz and below, since the 1bit half frame indication is already signaled implicitly by the DMRS of PBCH, if absolute value 5ms of the relative time difference between the current frame i in the source cell and the target cell can be assumed by UE, UE does not need to read the PBCH contents for handover. For 3-6GHz, a tighter requirement, 2.5ms, is needed due to 1bit half frame indication is in PBCH contents. On the other hand, since there are many network deployment scenarios, indication of whether network satisfies the 5ms/2.5ms offset requirement could be considered to release the requirement for network.
For above 6GHz, note that there are only TDD bands and we have proposed that UE assumes that the SFN is aligned among cells of the same carrier frequency in [1].
Clarification of valid RACH occasions
In RAN1#92bis, the following agreement has been achieved:
Agreements:
· For both FR1 and FR2, the previous working assumption is replaced with the following working assumption 
· Note: The value with yellow background is not final
· For the Semi-static UL/DL configuration in RMSI, only PRACH occasions within the UL part and X part are valid as long as it does not precede or collide with an SSB in the RACH slot, and it is at least N symbols after DL part and/or the last symbol of an SSB.
· N = 0 for Msg1 SCS = 1.25kHz, 5kHz 
· N = 2 for Msg1 SCS = 15kHz
· N = 2 for Msg1 SCS = 30kHz
· N = 2 for Msg1 SCS = 60kHz 
· N = 2 or 3 for Msg1 SCS = 120kHz
· Note for format B4, N = 0 irrespectively of Msg1 SCS
· UE is not expected to receive DL signals during any valid RACH occasion
· The SSB to RO association pattern period shall repeat at most every 160 ms
· If there are leftover ROs after an integer number of SSB to RO association period(s) within the SSB to RO association pattern period. Those leftover ROs are invalid. 
· Note: In the UL/DL semi-static configuration, 0 UL slots and 0 UL symbols can be configured
According to the agreement, if an SSB is located in one RACH slot, the ROs in that RACH slot preceding the SSB should be invalid. However, currently the specification does not correctly capture the agreement. In section 8.1 of TS 38.213, as illustrated follow:
	


If a UE is provided higher layer parameter tdd-UL-DL-ConfigurationCommon, or is also provided higher layer parameter tdd-UL-DL-ConfigurationCommon2, valid PRACH occasions are ones that include uplink symbols or flexible symbols that start at least symbols after a last downlink symbol or a last SS/PBCH block transmission symbol where  is provided in Table 8.2-2 as a function of the preamble subcarrier spacing value. For preamble format B4 [4, TS 38.211], .  




According to the specification above, all the ROs locating after the downlink symbol or SS/PBCH block are valid as long as the guard period is at least , even though they are in different RACH slots. ROs preceding a SS/PBCH block in one RACH slot are invalid is not correctly captured, as illustrated in Figure 1(a). According to the agreement, only ROs within the UL part and X part are valid as long as it does not precede or collide with an SSB in the RACH slot, and it is at least symbols after DL part and/or the last symbol of an SSB, as illustrated in Figure 1(b).
[image: ]
Figure 1. Illustration of valid ROs (guard periods are omitted)
Proposal 1: Correctly capture the agreement and adopt the Text Proposal in Appendix A for TS 38.213.
Conclusions
Proposal 1: Correctly capture the agreement and adopt the Text Proposal in Appendix A for TS 38.213.
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Appendix A: TP for clarification of valid ROs (TS 38.213)
------------------------------------------ Start of Text Proposal ----------------------------------------------
[bookmark: _GoBack]8.1	Random access preamble
---------------------------------------- Unchanged parts omitted --------------------------------------------




If a UE is provided higher layer parameter tdd-UL-DL-ConfigurationCommon, or is also provided higher layer parameter tdd-UL-DL-ConfigurationCommon2, only PRACH occasions within the uplink symbols or flexible symbols are valid as long as it does not precede or collide with an SS/PBCH block in the RACH slot, and it is at least  symbols after a downlink symbol and/or the last symbol of an SS/PBCH blockvalid PRACH occasions are ones that include uplink symbols or flexible symbols that start at least symbols after a last downlink symbol or a last SS/PBCH block transmission symbol, where  is provided in Table 8.12-2 as a function of the preamble subcarrier spacing value. For preamble format B4 [4, TS 38.211], .  


Table 8.1-2:  values for different preamble subcarrier spacing configurations 
	Preamble subcarrier spacing
	


	1.25 kHz or 5 kHz
	0

	15 kHz or 30 kHz or 60 kHz
	2

	120 kHz
	2 or 3


---------------------------------------- Unchanged parts omitted --------------------------------------------
-------------------------------------------- End of Text Proposal ---------------------------------------------
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