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1	Introduction
During RAN plenary #79, a new version of the release 15 NR specifications was approved. Furthermore, it was agreed that during the second quarter of 2018, RAN1 will continue to focus on closing the open issues within the scope of the December drop. 
In this contribution, we discuss the remaining open points in the specification for the PRACH formats. Specifically, we consider the following points:
· PRACH configuration table for short sequences in unpaired spectrum in FR2.
· RACH occasions overlapping downlink symbols in FR1 and FR2.
· Clarifications to the specs.
2	PRACH Configuration Table
TS 38.211 [2] has the Random access configurations in FR1 for paired and unpaired spectrum and FR2 for unpaired spectrum. However, the following configurations for FR2 are not finalized yet.
Table 1: PRACH Configurations in FR2 that are not finalized.
	PRACH
Config. 
Index
	Preamble format
	[image: ]
	Slot number
	Starting symbol
	Number of PRACH slots within a 60 kHz slot
	[image: ],
number of time-domain PRACH occasions within a PRACH slot
	[image: ],
PRACH duration

	78
	A3
	1
	0
	7,15,23,31,39 or 9,11,13
	2
	1
	2
	6

	127
	B4
	1
	0
	19,39
	2
	[1 or 2]
	1
	12

	133
	B4
	1
	0
	7,15,23,31,39
	0
	[1 or 2]
	1
	12

	135
	B4
	1
	0
	23,27,31,35,39
	2
	[1 or 2]
	1
	12

	138
	B4
	1
	0
	4,9,14,19,24,29,34,39
	2
	[1 or 2]
	1
	12

	141
	B4
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2
	[1 or 2]
	1
	12

	144
	C0
	16
	1
	4,9,14,19,24,29,34,39
	0
	[1 or 2]
	7
	2

	146
	C0
	8
	1
	4,9,14,19,24,29,34,39
	0
	[1 or 2]
	7
	2

	191
	C2
	1
	0
	7,15,23,31,39
	2
	[1 or 2]
	2
	6

	193
	C2
	1
	0
	23,27,31,35,39
	7
	[1 or 2]
	1
	6

	195
	C2
	1
	0
	4,9,14,19,24,29,34,39
	7
	[1 or 2]
	1
	6

	198
	C2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	7
	[1 or 2]
	1
	6



Regarding configuration 78, two options are considered for 60KHz slots that contain the PRACH occasions, either {7, 15, 23, 31, 39} or {9, 11, 13}. Configuration 75, already uses 60 KHz slots {7, 15, 23, 31, 39}, but has a different starting symbol 0, instead of 2.
	75
	A3
	1
	0
	7,15,23,31,39
	0
	1
	2
	6



Hence, we propose for configuration 78, to use 60 KHz slots {9, 11, 13}.

Regarding configuration 127, 133, 135 and 138. These configurations are for preamble format B4. Preamble Format B4, has 1 PRACH occasion per RACH slot. Hence, to increase the PRACH occasion capacity at 120 KHz, it is desirable to have 2 RACH slots per 60 KHz slot.
Regarding configurations 144 and 146 for preamble format C0, these are analogous to configurations 0 and 3 for preamble format A1:
	0
	A1
	16
	1
	4,9,14,19,24,29,34,39
	0
	2
	6
	2

	3
	A1
	8
	1
	4,9,14,19,24,29,34,39
	0
	2
	6
	2



As number of RACH slots per 60 KHz slot for preamble format A1 is 2, we can use the same value for preamble format C0.
Regarding configurations 191, 193, 195 and 198 for preamble format C2, these are analogous to configurations 75, 76, 81 and 83 for preamble format A3:
	75
	A3
	1
	0
	7,15,23,31,39
	0
	1
	2
	6

	76
	A3
	1
	0
	23,27,31,35,39
	7
	1
	1
	6

	81
	A3
	1
	0
	4,9,14,19,24,29,34,39
	7
	1
	1
	6

	83
	A3
	1
	0
	3,7,11,15,19,23,27,31,35,39
	7
	1
	1
	6



As number of RACH slots per 60 KHz slot for preamble format A3 is 1, we can use the same value for preamble format C2.
Proposal 1:
For the remaining entries of the PRACH configuration table in FR2 in 38.211 that are not finalized, use the values given by the following table:
	PRACH
Config. 
Index
	Preamble format
	[image: ]
	Slot number
	Starting symbol
	Number of PRACH slots within a 60 kHz slot
	[image: ],
number of time-domain PRACH occasions within a PRACH slot
	[image: ],
PRACH duration

	78
	A3
	1
	0
	9,11,13
	2
	1
	2
	6

	127
	B4
	1
	0
	19,39
	2
	2
	1
	12

	133
	B4
	1
	0
	7,15,23,31,39
	0
	2
	1
	12

	135
	B4
	1
	0
	23,27,31,35,39
	2
	2
	1
	12

	138
	B4
	1
	0
	4,9,14,19,24,29,34,39
	2
	2
	1
	12

	141
	B4
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2
	2
	1
	12

	144
	C0
	16
	1
	4,9,14,19,24,29,34,39
	0
	2
	7
	2

	146
	C0
	8
	1
	4,9,14,19,24,29,34,39
	0
	2
	7
	2

	191
	C2
	1
	0
	7,15,23,31,39
	2
	1
	2
	6

	193
	C2
	1
	0
	23,27,31,35,39
	7
	1
	1
	6

	195
	C2
	1
	0
	4,9,14,19,24,29,34,39
	7
	1
	1
	6

	198
	C2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	7
	1
	1
	6



3	RACH occasions overlapping downlink and flexible symbols
In RAN1#92bis [1], the following working assumption was updated regarding the overlap of PRACH occasions with downlink and flexible semi-statically configured symbols in FR1 and FR2.

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
· FFS how to handle the gap necessary in between SS/PBCH block or DL part and PRACH tx

We would like to confirm this working assumption for FR1 and for FR2
Proposal 2: Confirm the working assumption for handling overlap between PRACH occasions and semi-statically configured DL, UL and flexible symbols in FR1 and FR2.
There is one open point in the working assumption about the size of the gap between the SS/PBCH block or DL part and PRACH transmissions for subcarrier spacing 120 KHz. Two values are possible: 2 or 3 symbols.
Consider the scenario shown in Figure 1. A multi-cell wireless system operating in unpaired spectrum, with two base stations separated by a distance d, with a UE close to the first base station. Assume that symbol n is a downlink symbol, and this is the last downlink symbol before uplink transmission begins. Symbol n is transmitted from BTS 2 during time , and arrives at BTS 1 during time , where c is the speed of light. Assume that symbol n+x+1 is the first uplink symbol transmitted after a downlink transmission, where x is the gap between DL and UL transmissions in number of symbols. In unpaired spectrum, uplink transmissions are advanced by . Therefore, the transmission time from the UE, which also happens to be the reception time by BTS1 as the UE is close to the BTS is . In FR2,  [3]. To avoid interference at BTS1 from DL symbol n transmitted from BTS2 on UL symbol n+x transmitted from the UE, the end of symbol n at BTS1 (as received from BTS2) should occur before the start of symbol n+x at BTS1 (as received from the UE). i.e.
    


[bookmark: _Ref510007787]Figure 1: Intercell interference with unpaired spectrum in a multi-cell scenario.
In addition to the propagation delay, there could be synchronization error between the base stations, . In the worst case the sync error can delay the transmission from BTS2. In addition, at the end of the DL transmission there is a transient period to ramp down the transmitter power , to minimize interference, uplink transmission from the UE should start after the downlink transient period. In this case,

This analysis considers line of sight transmissions, and doesn’t account for any reflections which might need to add an additional margin. Table 2 shows the maximum ISD that can be supported for a given gap between DL and UL transmissions.
[bookmark: _Ref510011908]Table 2: ISD as a function of the gap between DL and UL transmissions at 120 KHz.
	X (120 KHz)
	Max d (Km) (SCS
	Max d (Km) ()

	1
	N/A
	N/A

	2
	1.75
	N/A

	3
	4.43
	2.63

	4
	7.10
	5.30



Proposal 3: At 120 KHz, the gap between DL to UL transmissions is:
· 3 symbol

[bookmark: _Hlk503538823]4	Clarifications to the Specs
The operation of PRACH on SUL is not covered in 38.213 [3]. The following agreements are not included:
Agreements: (RAN1#90 Prague) [2]
· For NR UE initial access based on RACH configuration for an SUL carrier 
· RACH configuration for the SUL carrier is broadcasted in RMSI
· The configuration information for the SUL carrier is sufficient for UEs to complete RACH procedure via only that SUL carrier
· In particular the configuration information includes all necessary power control parameters
· The configuration information for the SUL carrier includes a threshold. The UE selects that SUL carrier for initial access if and only if the RSRP measured by the UE on the DL carrier where the UE receives RMSI is lower than the threshold
· If the UE starts its RACH procedure on the SUL carrier, then the RACH procedure is completed with all uplink transmission taking place on that carrier

[bookmark: _GoBack][bookmark: _Hlk513727887]In RAN1#91 [3], the threshold is defined as: RSRP-ThresholdSUL

************************************* Start TS 38.213 *******************************************
[bookmark: _Ref491452917][bookmark: _Toc510987646]8.1	Random access preamble
Physical random access procedure is triggered upon request of a PRACH transmission by higher layers or by a PDCCH order. A configuration by higher layers for a PRACH transmission includes the following: 
-	A configuration for PRACH transmission [4, TS 38.211]. 

-	A preamble index, a preamble subcarrier spacing, , a corresponding RA-RNTI, and a PRACH resource. 
-  A threshold, RSRP-ThresholdSUL, based on the RSRP to select the SUL carrier or the normal UL carrier.

The UE measures the RSRP on the DL carrier where the UE receives the RMSI, the UE selects the SUL carrier for initial access if and only if the RSRP measured is lower than the threshold RSRP-ThresholdSUL. A preamble is transmitted using the selected PRACH format with transmission power , as described in Subclause 7.4, on the indicated PRACH resource.
************************************* End TS 38.213 *******************************************
Proposal 4: Adopt TP in section 4.
5	Conclusion
The following proposals have been made regarding the PRACH preamble format design:
Proposal 1:
For the remaining entries of the PRACH configuration table in FR2 in 38.211 that are not finalized, use the values given by the following table:
	PRACH
Config. 
Index
	Preamble format
	[image: ]
	Slot number
	Starting symbol
	Number of PRACH slots within a 60 kHz slot
	[image: ],
number of time-domain PRACH occasions within a PRACH slot
	[image: ],
PRACH duration

	78
	A3
	1
	0
	9,11,13
	2
	1
	2
	6

	127
	B4
	1
	0
	19,39
	2
	2
	1
	12

	133
	B4
	1
	0
	7,15,23,31,39
	0
	2
	1
	12

	135
	B4
	1
	0
	23,27,31,35,39
	2
	2
	1
	12

	138
	B4
	1
	0
	4,9,14,19,24,29,34,39
	2
	2
	1
	12

	141
	B4
	1
	0
	3,7,11,15,19,23,27,31,35,39
	2
	2
	1
	12

	144
	C0
	16
	1
	4,9,14,19,24,29,34,39
	0
	2
	7
	2

	146
	C0
	8
	1
	4,9,14,19,24,29,34,39
	0
	2
	7
	2

	191
	C2
	1
	0
	7,15,23,31,39
	2
	1
	2
	6

	193
	C2
	1
	0
	23,27,31,35,39
	7
	1
	1
	6

	195
	C2
	1
	0
	4,9,14,19,24,29,34,39
	7
	1
	1
	6

	198
	C2
	1
	0
	3,7,11,15,19,23,27,31,35,39
	7
	1
	1
	6



Proposal 2: Confirm the working assumption for handling overlap between PRACH occasions and semi-statically configured DL, UL and flexible symbols in FR1 and FR2.
Proposal 3: At 120 KHz, the gap between DL to UL transmissions is:
· 3 symbol

Proposal 4: Adopt TP in section 4.
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