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1 Introduction
In last RAN 1 meeting, the following agreements were made regarding the PRACH formats and the collision handling of RO and DL parts.
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 more than 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

2 Discussion on RO collision handling
After a thorough check, some minor updates might be needed for the working assumptions. 
2.1 Invalidation of RO in UL part
According to current agreement, only ROs that include uplink symbols or flexible symbols that start at least N symbols after a last downlink symbol or a last SS/PBCH block transmission symbol are valid. However, it is noted that, if an operator configures DL part or transmits SSB at a position less than N symbols before the semi-static configured UL part, the RO(s) configured in the UL part might be invalid according to current agreement. This contradict the intention of RO design where the validity only need be checked for ROs in the flexible part, and those in the UL part should always be valid. With the premise that ROs in UL is always valid, if the N symbol is needed as a gap, instead of transmitting DL signals less than N symbols before UL and invalidating the ROs in UL part to provide the gap, base station should guarantee to transmit DL signals at least N symbols before the UL, and use the N symbols before UL as a gap.
Proposal 1: ROs configured in the UL part of the semi-static UL/DL configuration are always valid.
2.2 UE behaviour during the N symbol(s)
Note that the motivation of introducing N symbols between the DL/SSB and the valid RO(s) is to provide gap between DL and UL transmission. Therefore, base station should not make any DL transmission and UE is not expected to receive DL signal during the N symbols. Hence, it should be clarified that UE is not expected to receive DL signals during N symbols before the valid RO.   
Proposal 2: UE is not expected to receive DL signals during any valid RACH occasion and N symbols before valid RO occasions.
2.3 The value of N for 120 KHz
[bookmark: _GoBack]In the last meeting, discussions have been carried out regarding how the value of N should be selected for different RACH SCS, and the value for SCS=120 KHz is yet to be determined. Since N is used to provide enough gap between DL and UL transmission, several factors, such as synchronization error between base stations, the cell radius, the base station power ramp up and ramp down period should all be considered.
Consider the gap needed to avoid interference between two base stations, BS1 and BS2. Denote the synchronization error between BS1 and BS2 as Tsync-error and the propagation delay between BS1 and BS2 as TBS2->1. The DL ramp down time and UL ramp up time are denoted as TDL-rampdown and TUL-rampup, respectively. As shown in Fig. 2, in order to avoid inter-base station interference, the GP should be long enough that the DL transmission of BS2 should be ended before the reception of BS1, i.e., 
                (1)
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Assuming BS2 is the first layer neighbour cell of BS1,  can be expressed as
                                 (2)
where Rcell is the supported cell radius, and C is the speed of light. Therefore, eq. (1) can be re-arranged, and the supported cell radius can be expressed in terms of the duration of the gap as
.                  (3)
According to eq. (3) and the most up-to-date requirements on BS ramp-up and ramp-down time, and the cell phase synchronization accuracy for TDD (Tsync-error), the cell radii supported with gap setting to 2 or 3 120 KHz symbols are given in Table I.
Table 1: Cell radii can be supported with gap setting to be 2 or 3 120 KHz symbols. 
	Gap Duration (in terms of number of symbols)
	2
	3

	Gap Duration (us)
	17.8
	26.7

	Tsync-error (us) 
	3
	3

	TDL-rampdown  (us)  
	3
	3

	TUL-rampup (us)  
	3
	3

	Rcell (m)
	1320
	2655



Note that the supported radius should be large enough to cover the radius that can be provided by short format PRACH. Otherwise, the advantage of format like C2 will be undermined, and the large CP and GT adopted by such format might be wasteful. Note that, the coverage of PRACH sequence can be calculated as 
                 (4)
Therefore, the radius can be supported by each of the PRACH format in FR2 are given in Table 2.

Table 2. Cell radius provided by each PRACH format, assuming 120 KHz SCS
	Preamble format
	T_CP (Ts)
∙2-u
	T_SEQ (Ts)
∙2-u
	T_GP (Ts)
∙2-u
	Cell radius (m)

	
	
	
	
	120KHz SCS

	A
	1
	288
	4096
	0
	117

	
	2
	576
	8192
	0
	264

	
	3
	864
	12288
	0
	439

	B
	1
	216
	4096
	72
	73

	
	4
	936
	24576
	792
	483

	C
	0
	1240
	2048
	1096
	669

	
	2
	2048
	8192
	2916
	1162



Therefore, with 2-symbol gap, a cell radius of 1320 m can be supported, which is larger than the largest cell radius that can be provided by the short PRACH. Therefore, 2 symbol gap should be enough for 120 KHz SCS. 
Proposal 3: For 120 KHz SCS, the N in the working assumption can be set to 2.
With the analyses above, an update to the current working assumption is given in the red font as below.
Proposal 4
· For both FR1 and FR2, 
· For the Semi-static UL/DL configuration in RMSI, PRACH occasions in the UL part are always valid, and 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 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 and N symbols before valid RO occasions
· 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

2.4 TP
According to current agreement, the RO is valid as long as it does not precede or collide with an SSB in the RACH slot. However, in the current spec., the restriction where SSB mentioned above should be the one contained in the RACH slot is not mentioned. Therefore, together with the proposals above, a TP is proposed as below.
Text proposal 

-----------Text Proposal--------
38.213 Section 8.1
<Unchanged parts>



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 are all included in uplink symbols or ones that include uplink symbols orflexible symbols that start at least symbols after a last downlink symbol or and a last SS/PBCH block transmission symbol in the PRACH slot 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], .  

UE does not expect to monitor PDCCH or receive SS/PBCH block, CSI-RS or PDSCH in any valid PRACH occasions or in the  symbols before valid PRACH occasions.

Section 11.1
<Unchanged parts>
For a set of symbols of a slot indicated to a UE by higher layer parameter prach-ConfigurationIndex in RACH-ConfigCommon for PRACH transmissions, and the set of symbols are valid PRACH occasions as described in Subclause 8.1, the UE does not receive PDSCH or CSI-RS in the slot if a reception would overlap with any symbol from the set of symbols. The UE does not expect the set of symbols of the slot to be indicated as downlink by higher layer parameters tdd-UL-DL-ConfigurationCommon, tdd-UL-DL-ConfigurationCommon2, or tdd-UL-DL-ConfigDedicated. 
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