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[bookmark: OLE_LINK25]1 Introduction
In RAN #102 meeting[1], the revised work item on Revised WID on further NR coverage enhancements was approved. In previous RAN4 meeting[2][3][4], most issues were reached while some issues about the simulation parameters of multiple PRACH transmission are still FFS. 
This contribution shares our views about the multiple PRACH demodulation requirements and simulation parameters. 
2	Discussion
[bookmark: OLE_LINK41][bookmark: OLE_LINK6][bookmark: OLE_LINK23][bookmark: OLE_LINK66]Some issues about multiple PRACH requirements are still need further discussion[4].
	· On PRACH interval based on the above configurations:
· Option 1: Simulation assumption based on the following PRACH repetition interval.
· For FDD and TDD with 7D1S2U 30kHz SCS: Consecutive slots.
· FFS whether PRACH repetition can be within 1 slot for PRACH format A2 and C2.
· For TDD with DDDSU: 
· Option 1A: Consecutive slots
· Option 1B: DDDSUDDDSU for 15kHz and 120kHz SCS
· Option 1C: DDDSUDDDSUDDDSUDDDSU for 120kHz SCS only
· Option 2: fixed PRACH interval for all the SCSs, i.e., 10ms.
· Companies are encouraged to bring simulation results for all options in the next meeting.
· Companies are encouraged to bring detailed PRACH configuration for the above options in the next meeting.
· Companies to check if PRACH B4 can be configured in FDD 15kHz SCS based on available PRACH Configuration Index
· PRACH configuration Indexes 
· Option 1
· [bookmark: _Toc163509179]FR1 TDD: 
· [bookmark: _Toc163509180]Take PRACH Configuration Indexes {100, 159, 202} for A2, B4 and C2 respectively.
· [bookmark: _Toc163509181]No msg1-RepetitionTimeOffsetROGroup is configured.
· [bookmark: _Toc163509182]FR2-1 TDD: 
· [bookmark: _Toc163509183]Take PRACH Configuration Indexes {41, 135, 185} for A2, B4 and C2 respectively. 
· [bookmark: _Toc163509184]For A2 and C2, no msg1-RepetitionTimeOffsetROGroup is configured.
· [bookmark: _Toc163509185]For B4, msg1-RepetitionTimeOffsetROGroup = n4 is configured.
· Option 2
· PRACH configuration index for FR1 and paired spectrum: A2: 135 | B4: 217 | C2: 254
· PRACH configuration index for FR2 and unpaired spectrum: A2: 58 | B4: 143 | C2: 201
· Option 3
· 15KHz SCS
· Format A2: PRACH configuration index, 127, number of RO within 10ms =3, number of SSB within 10ms=3
· Format B4: PRACH configuration index, 210, number of RO within 10ms =1, number of SSB within 10ms=1
· Format C2: PRACH configuration index, 246, number of RO within 10ms =2, number of SSB within 10ms=2
· 30KHz SCS
· Format A2: PRACH configuration index 96, number of RO within 10ms =3, number of SSB within 10ms=3
· Format B4: PRACH configuration index, 156, number of RO within 10ms =1, number of SSB within 10ms=1
· Format C2: PRACH configuration index, 201, number of RO within 10ms =2, number of SSB within 10ms=2
· 120KHz SCS
· Format A2: PRACH configuration index 41, number of RO within 10ms=4, number of SSB within 10ms =4
· Format B4: PRACH configuration index, 124, number of RO within 10ms=4, number of SSB within 10ms =4
· Format C2: PRACH configuration index, 185, number of RO within 10ms =4, number of SSB within 10ms=4
· Other options not precluded

	Manufacturer declarations for supported SCS(s) for PRACH repetition test requirements
· Candidate options:
· Option 1: Introduce additional manufacturer declarations for supported SCS(s) for PRACH repetition
· Option 2: No need to introduce additional manufacturer declarations for supported SCS(s) for PRACH repetition


For the issue of preamble B4 for FDD 15kHz SCS, the following is copied from TS 38.211 Table 6.3.3.2-2 from which we can find that the number of PRACH slots within a subframe is always set to 2. Therefore the issue for FDD preamble B4 15kHz SCS exists.
Table 2-1 partial content from Table 6.3.3.2-2 of TS 38211 i20
	PRACH
Configuration 
Index
	Preamble format
	
	Subframe number
	Starting symbol
	Number of PRACH slots within a subframe
	[image: ], number of time-domain PRACH occasions within a PRACH slot
	[image: ],
PRACH duration
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	198
	B4
	16
	0
	4,9
	0
	2
	1
	12

	199
	B4
	16
	1
	4
	0
	2
	1
	12

	200
	B4
	8
	0
	4,9
	0
	2
	1
	12

	201
	B4
	8
	1
	4
	0
	2
	1
	12

	202
	B4
	4
	0
	4,9
	0
	2
	1
	12

	203
	B4
	4
	0
	4
	0
	2
	1
	12

	204
	B4
	4
	1
	4,9
	0
	2
	1
	12

	205
	B4
	2
	0
	4,9
	0
	2
	1
	12

	206
	B4
	2
	0
	1
	0
	2
	1
	12

	207
	B4
	2
	0
	4
	0
	2
	1
	12

	208
	B4
	2
	0
	7
	0
	2
	1
	12

	209
	B4
	1
	0
	1
	0
	2
	1
	12

	210
	B4
	1
	0
	4
	0
	2
	1
	12

	211
	B4
	1
	0
	7
	0
	2
	1
	12

	212
	B4
	1
	0
	1,6
	0
	2
	1
	12

	213
	B4
	1
	0
	2,7
	0
	2
	1
	12

	214
	B4
	1
	0
	4,9
	0
	2
	1
	12

	215
	B4
	1
	0
	1,4,7
	0
	2
	1
	12

	216
	B4
	1
	0
	0,2,4,6,8
	0
	2
	1
	12

	217
	B4
	1
	0
	0,1,2,3,4,5,6,7,8,9
	0
	2
	1
	12

	218
	B4
	1
	0
	1,3,5,7,9
	0
	2
	1
	12


Observation 1. The configuration index not applicable to B4 for FDD 15kHz SCS.
With regard to PRACH repetition interval, 2 options were identified last meeting. 
For option 1, PRACH repetition interval is based on the specific TDD pattern which means that PRACH are transmitted in consecutive slots for FDD and TDD with 7D1S2U, the repetition interval for TDD with DDDSU are still FFS with some option identified: 5 slots for 15kHz, 1 slots for 30kHz, 10 slots for 120kHz. For option 2, a fixed interval, i.e., 10 ms is proposed. 
Performance comparison for fading channels is listed in table 2-1.
Table 2-1 performance comparison for different repetition interval
	Index 
	Format 
	Duplex
	SCS
	Interval
	Operating SNR

	1
	A2
	FDD
	30kHz
	1 slot
	-12.9

	2
	
	
	
	10 ms
	-11.5

	3
	
	TDD
	15kHz
	5 slots
	-11.1

	4
	
	
	
	10 ms
	-11.2

	5
	
	TDD
	30kHz
	1 slot
	-12.9

	6
	
	
	
	10 ms
	-11.5

	7
	
	TDD
	120kHz
	10 slots
	-11.2

	8
	
	
	
	10 ms
	-11.2

	9
	B4
	FDD
	30kHz
	1 slot
	-17.1

	10
	
	
	
	10 ms
	-16.0

	11
	
	TDD
	15kHz
	5 slots
	-13.0

	12
	
	
	
	10 ms
	-14.7

	13
	
	TDD
	30kHz
	1 slot
	-17.1

	14
	
	
	
	10 ms
	-16.0

	15
	
	TDD
	120kHz
	10 slots
	-14.0

	16
	
	
	
	10 ms
	-14.3

	17
	C2
	FDD
	30kHz
	1 slot
	-12.7

	18
	
	
	
	10 ms
	-11.5

	19
	
	TDD
	15kHz
	5 slots
	-11.2

	20
	
	
	
	10 ms
	-11.3

	21
	
	TDD
	30kHz
	1 slot
	-12.7

	22
	
	
	
	10 ms
	-11.5

	23
	
	TDD
	120kHz
	10 slots
	-11.2

	24
	
	
	
	10 ms
	-11.7


From table 2-1, we can see that the performance of 10ms interval is better than or similar to that of 5 slots for 15kHz and 120kHz SCS. While for 30kHz SCS the performance of 1 slot repetition interval is better than that of 10 ms repetition interval. A 10ms repetition interval can improve gain in some scenarios, for large numerology such as 120 kHz, many uplink resources will not be used to send preambles. On the other hand, if a 10ms interval is used, the access delay will be relatively large. For example, when uplink data arrives and UE does not have SR resources, random access will be initiated. If this delay is too large, especially for URLLC data transmission, it will have a serious impact. In order to reduce testing burden, we need to reduce test cases. If both FDD and TDD need to be tested, FDD 30kHz SCS, TDD 15kHz SCS and TDD 120 kHz SCS can be tested with different repetition interval so different duplex mode and repetition interval can be covered.
Base on the analysis, the following tests can be considered.
FR1 FDD 30 kHz with 1 slot repetition interval
FR1 TDD 15 kHz with 5 slot repetition interval
FR2-1 TDD 120kHz with 10 slot repetition interval
Proposal 1. The following cases can be considered.
FR1 FDD 30 kHz with 1 slot repetition interval
FR1 TDD 15 kHz with 5 slot repetition interval
FR2-1 TDD 120kHz with 10 slot repetition interval
With regard to PRACH configuration index, several alternatives are proposed by companies. Table 2-2 summaries the proposed alternatives for reference.
Table 2-2 The proposed PRACH configuration index for different SCS
	FR
	Duplex 
	SCS
	Config index for A2
	Config index for B4
	Proposed config index for C2

	FR1
	TDD
	15kHz
	100(option 1)

	159(option 1)

	202(option 1)


	
	
	30kHz
	100(option 1)
96(option 3)
	159(option 1)
156(option 3)
	202(option 1)
201(option 3)

	
	FDD
	15kHz
	135(option 2)
127(option 3)
	217(option 2)
210(option 3)
	254(option 2)
246(option 3)

	
	
	30kHz
	135(option 2)
	217(option 2)
	254(option 2)

	FR2
	TDD
	120kHz
	41(option 1)(option 3)
58(option 2)
	135(option 1)
msg1-RepetitionTimeOffsetROGroup = n4
143(option 2)
124(option 3)
	185(option 1)(option 3)
201(option 2)


From table 2-2 we can find that the configuration indexes [96, 156] of option 3 for TDD 30kHz [A2, B4] do not indicate the UL slots. 
With regard to repetition interval of N slot(s), where N = 1, 5, 10, PRACH configuration index [58, 143, 201] can be considered for FR2-1 10 slots repetition interval. For index 58, 2 beams need to be considered to satisfy the repetition interval of 10 slots as the number of RO in one PRACH slot is 2 as shown in figure 2-1. 
[image: ]
Figure 2-1 RO for the PRACH configuration index [41, 124, 185] for FR2-1 TDD 120kHz
Similarly, the following indexes identified last meeting can be considered.
For FR1 TDD15kHz SCS, configuration index[104, 162, 205] can be selected for [A2, B4, C2]. 
For FR1 FDD 30kHz SCS, configuration index [133, 210, 252] can be selected for [A2, B4, C2] for 1 slots repetition interval.
Proposal 2. The following configuration index can be considered if 10 slots repetition interval is considered.
[104, 162, 205] for FR1 TDD15kHz SCS, 
[133, 210, 252] for FR1 FDD 30kHz SCS,
[58, 143, 201] for FR2-1 TDD 120kHz SCS. 
[bookmark: OLE_LINK11][bookmark: OLE_LINK28]Different manufacturers may support different PRACH configuration indexes, therefore manufacturers should be allowed to declare the PRACH configuration indices they support. Some PRACH configuration indexes are listed in Annex A for reference. The PRACH configuration indexes in Annex A only consider [x, y] = [1, 0] for nf mod x = y to reduce testing time and not consider repetition within slot.
With regard to the declaration of SCS, company pointed last meeting that the SCS declaration was supported in D.14. So option 2(No need to introduce additional manufacturer declarations for supported SCS(s) for PRACH repetition) is preferred.
Proposal 3. Not to introduce additional manufacturer declarations for supported SCS(s) for PRACH repetition.

3 Conclusion
In this contribution, we give our viewpoint about requirements for NR_cov_enh2 demodulation requirements.
Observation 1. The configuration index not applicable to B4 for FDD 15kHz SCS.
Proposal 1. The following cases can be considered.
FR1 FDD 30 kHz with 1 slot repetition interval
FR1 TDD 15 kHz with 5 slot repetition interval
FR2-1 TDD 120kHz with 10 slot repetition interval
Proposal 2. The following configuration index can be considered if 10 slots repetition interval is considered.
[104, 162, 205] for FR1 TDD15kHz SCS, 
[133, 210, 252] for FR1 FDD 30kHz SCS,
[58, 143, 201] for FR2-1 TDD 120kHz SCS. 
Proposal 3. Not to introduce additional manufacturer declarations for supported SCS(s) for PRACH repetition.


4	Reference
[bookmark: OLE_LINK32][1]  RP-221858, Revised WID on Further NR coverage enhancements, China Telecom
[2]  R4-2321061, WF on NR_cov_enh2_demod, China Telecom, Nokia
[3]  R4-2402866, WF on NR_cov_enh2_demod, China Telecom
[4]  R4-2406137, WF on NR_cov_enh2_demod, China Telecom


Annex A
Table A-1 PRACH configuration index for TDD 15 kHz SCS for 5 slots repetition interval
	A2
	104, 106, 107, 109

	B4
	162, 165, 168

	C2
	205, 207, 208, 210


Table A-2 PRACH configuration index for FDD 30 kHz SCS for consecutive repetition interval
	A2
	133 134 135 136

	B4
	210 214 215 216 217 218

	C2
	252 253 254 255


Table A-3 PRACH configuration index for FDD 120 kHz SCS for 10 slots repetition interval
	A2
	133 134 135 136

	B4
	210 214 215 216 217 218

	C2
	252 253 254 255
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