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1. Introduction
At the RAN1 NR-Adhoc #1901 meeting, initial access signals and channels for NR-U were discussed and following agreements and conclusion were made [1]. 
	Agreement: 
· UE assumes 30KHz SCS for SS/PBCH block for 5GHz band and 6GHz band if the SCS is not indicated by higher layers.
· Support configuration by higher layers of 15KHz or 30KHz SCS for SS/PBCH block
· Include this agreement in a LS to RAN4 (cc RAN2) for inclusion in specs managed by RAN4 

Conclusion:
No changes are required to the time and frequency position of the PSS/SSS/PBCH relative to each other in one PSS/SSS/PBCH block.

Agreement:
The Type0-PDCCH monitoring configuration for NR-U should satisfy at least the following properties:
· TDM of Type0-PDCCH and SSB similar to existing pattern 1 (already agreed)
· Support the monitoring of Type0 PDCCH of the 2nd SSB position in a slot in the gap between 1st and 2nd SSB within the slot
· FFS start at symbol #6 of #7 or both
· FFS: The Type0-PDCCH candidates associated with an SSB are confined within a slot carrying the associated SSB (with the same QCL assumptions)

Agreement: 
Companies are encouraged to provide results comparing the different alternatives using the following simulation assumptions to select between alternative PRACH designs.
· The Rel-15 PRACH design should be simulated as a baseline
	Property
	Value

	Carrier frequency
	5 GHz

	Channel model
	TDL-C

	Delay scaling
	10ns, 100 ns

	Antenna configuration at BS(1)
	(M,N,P) = (1,1,2) with omni-directional antenna element

	Antenna configuration at UE
	Single omni-directional antenna element

	Antenna port virtualization
	No beamforming and no beam selection

	Frequency offset
	0.05ppm (fixed) at TRP, and 0.1 ppm (fixed) at UE

	UE speed
	3 km/h

	Initial timing offset
	Uniformly distributed in [0, 1.2 µs (corresponding to 300 m ISD)]
Optional: Uniformly distributed in [0, 2 µs (corresponding to 500 m ISD)]

	PRACH format
	A1 with other formats optional

	Subcarrier spacing
	15/30 kHz.  (with other SCS optional)

	PRACH sequence and frequency resource allocation 
	For evaluation purpose, the Rel-15 PRACH ZC sequence (with possible length change) should be simulated. Additional/new sequences can be simulated. Each company should provide details on the sequence (type and length) and the resource allocation (e.g., Alt1~Alt4 and detailed mapping).

	Total number of preambles per cell
	64, each company should provide details on how these 64 preambles are generated

	Preamble detector
	Each company should provide details on used algorithm

	Interference assumption
	No interference. 
Optional: -3/0/3dB interference power compared with target PRACH

	Detection Criteria
	1% maximum mis-detection probability(2)

	
	0.1% maximum false alarm probability(3)

	
	maximum timing estimation error being 50% of the normal CP length

	Formatting of results (please also reference Section 8 of R1-1704144 for reporting formats)
	Mis-detection probability vs. SNR

	
	False alarm probability vs. SNR(4)

	
	CDF of timing estimation error

	
	PRACH capacity (maximum number of preambles)

	
	Peak-to-average power ratio and cubic metric

	
	MCL(5)

	(1) See Table 7-1 of R1-1704144
(2) The missed detection probability is defined as the ratio between the total number of transmitted preambles that are either not detected, or detected as a different preamble, or detected but with timing error greater than the maximum value (i.e., 50% of normal CP length), and the total number of transmitted preambles within an observation interval.  
(3) Maximum false alarm probability refers to the case when input at receiver is noise only (considering 64 preamble detectors as in 3GPP TS 36.104, section 8.4.1). 
(4) False alarm probability is defined as the ratio of total number detected but not transmitted preambles, and the total number of possible detection occurrences, where each occurrence (occurrence refers to 64 detections, one for each of the 64 preambles in a cell) is one potential preamble transmission in a RO.
(5) In the MCL calculation, needs to consider the maximum transmit power supported by the PRACH design under PSD limitation and PAPR/EVM characteristic of the design.

Note: Assumptions on the following should be stated
· use of a guard band (if any) 
· definition of SNR
· signal bandwidth used






In this contribution, we discuss further on the initial access signals and channels for NR-U, including NR-U Discovery Reference Signal (DRS) design and PRACH design. 
2. Discussion on NR-U DRS
2.1	SS/PBCH block mapping pattern within a slot
At the last meeting, following 6 mapping pattern alternatives were identified as in [2], and proposal was discussed but there was no consensus on the SS/PBCH block mapping pattern within a slot.
	· A. Legacy case A (15 kHz) with two SSBs per slot with SSBs at symbol (2,3,4,5) and (8,9,10,11)  
· B. Legacy case B (30 kHz) with two SSBs per slot with SSBs at symbol (4,5,6,7), (8,9,10,11) in even slot and (2,3,4,5), (6,7,8,9) in odd slot  
· C. Legacy case C (30 kHz) two SSBs per slot with SSBs at symbol (2,3,4,5) and (8,9,10,11)
· D. New three SSBs per slot for NSA CC with SSBs at symbols (2,3,4,5), (6,7,8,9) and (10,11,12,13)
· E. New two SSBs per slot pattern for SA/DC mode with SSBs at symbols (3,4,5,6) and (10,11,12,13)
· F. New two SSBs per slot pattern for SA/DC mode with SSBs at symbols (2,3,4,5) and (9,10,11,12)

Proposal from online:
For SS/PBCH block time domain transmission pattern within a slot
· For 15KHz SCS, reuse NR Rel-15 SS/PBCH block transmission pattern case A
· For 30KHz SCS initial access, reuse NR Rel-15 SS/PBCH transmission pattern case C

Discussion:
· Further discussion SS/PBCH block time domain transmission pattern within a slot for 30KHz SCS SCell/SCG, where alternatives are
· Reuse NR Rel.15 case C
· Reuse NR Rel.15 case B
· Design new patterns.
· Further discuss if beam-based LBT is necessary between non-QCL SSBs.



Since it was agreed that Type0-PDCCH monitoring occasion associated with 2nd SSB in a slot for NR-U should be located at the gap between 1st SSB and 2nd SSB within the slot, the legacy case B mapping pattern and above proposal D where there is no gap between 1st SSB and 2nd SSB within a slot seems not appropriate at least for NR-U DRS transmission containing RMSI. So, three remaining alternatives are shown in Figure 1.
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Figure 1: SS/PBCH block mapping pattern alternatives for NR-U
Two new proposed mapping patterns as shown in Figure 1 (b) and (c) have following properties that are not in Legacy Case A/C mapping pattern.
· SS/PBCH block position (and possibly Type0-PDCCH monitoring position) within first 7 symbols of a slot and that within second 7 symbols of the slot are same.
· There are two or three symbols before SS/PBCH block within first 7 symbols or second 7 symbols of a slot, and hence multiple symbols for CORESET#0 can be achieved with above consistent structure between 1st and 2nd 7 symbols of a slot.
Nevertheless, we prefer to reuse legacy Case A/C mapping pattern for NR-U due to following reasons.
· SS/PBCH block mapping pattern within a slot is a part of fundamental design of NR. If SS/PBCH block position within a slot is different between licensed NR carrier and unlicensed NR carrier, UE cell searcher as well as gNB scheduler would become complex.
· Although above properties of new proposed mapping patterns seem to be a bit attractive, it seems not essential need to change the SS/PBCH block mapping pattern. For example, two symbols for CORESET#0 can be achieved even in legacy Case A/C if Type0-PDCCH monitoring occasions for 1st SSB and 2nd SSB in a slot are located at symbols (0,1) and (6,7), respectively. For the retransmission of dropped SSB transmission, e.g., SSB transmission at the 1st SSB position in a slot is dropped and it is to be retransmitted at the 2nd SSB position in the same slot, anyway timing related information such as candidate SSB position index within DRS transmission window for determination of frame timing needs to be updated, and hence consistent position of SSB within 1st and 2nd 7 symbols of a slot may not be so essential.
· Another potential concern on legacy Case A/C mapping pattern would be RMSI PDSCH performance due to limited amount of available resource especially for PDSCH associated with 1st SSB in a slot in case with two symbols for CORESET#0. For this issue, some possible solutions are discussed in section 2.2.
Proposal 1: For SS/PBCH block time domain transmission pattern within a slot:
· For 15KHz SCS, reuse NR Rel-15 SS/PBCH block transmission pattern case A
· For 30KHz SCS initial access, reuse NR Rel-15 SS/PBCH transmission pattern case C


2.2	Modification on multiplexing pattern between SS/PBCH block and RMSI PDCCH/PDSCH
According to the SI outcome, enhancements on the CORESET#0 configuration(s) and/or Type0-PDCCH common search space configuration(s) can be considered to facilitate a NR-U DRS design without gaps in time domain, to satisfy OCB requirement by DRS only transmission, and to minimize the DRS duration so that Cat 2 LBT can be used.
In case of standalone NR-U deployments, NR-U DRS would always contain at least SS/PBCH block and RMSI PDCCH/PDSCH even when there is no idle/active UE in the NR-U cell. Since it was agreed that SS/PBCH block design including SS/PBCH block bandwidth is not changed from Rel-15, RMSI PDCCH/PDSCH bandwidth should meet OCB requirement, i.e., the CORESET#0 bandwidth should be a certain value in between 16MHz and 20MHz considering the initial active DL/UL BWP of 20MHz at least for 5GHz band. In Rel-15, candidate values for the number of CORESET#0 RBs are {24, 48, 96} for 15kHz SCS and {24, 48} for 30kHz SCS [3]. For NR-U, candidate value(s) for the number of CORESET#0 RBs should be limited to {96} for 15kHz SCS and {48} for 30kHz SCS in order to meet OCB requirement.
Proposal 2: For NR-U, candidate value(s) for the number of CORESET#0 RBs should be limited to {96} for 15kHz SCS and {48} for 30kHz SCS in order to meet OCB requirement.

In order to facilitate a NR-U DRS design without gaps in time domain and to minimize the DRS duration, relative position between SS/PBCH block and corresponding Type0-PDCCH CSS set in time domain should be considered. In Rel-15, Table 13-11 in TS38.213 shows the possible Type0-PDCCH CSS set configurations for FR1 [3]. In case of indices with , SS/PBCH block and corresponding Type0-PDCCH CSS set are located in different slots as shown in Figure 2 (a), and hence it is not preferable in terms of OCB requirement and minimizing DRS duration especially when DRS only transmission is performed. In addition, in case of indices with one search space set per slot (i.e., ), SS/PBCH block and corresponding Type0-PDCCH CSS set for some SSB indices are located in different slots as shown in Figure 2 (b). On the other hand, as shown in Figure 2 (c), Type0-PDCCH CSS set configuration with  fits into NR-U DRS design targets since SS/PBCH block and corresponding RMSI PDCCH/PDSCH can be confined within a same slot for each SSB index. Therefore, for NR-U, the PDCCH monitoring occasions for Type0-PDCCH CSS set should be confined within a same slot carrying corresponding SS/PBCH block as in case of index#1 of Table 13-11 in TS38.213. 
Proposal 3: For NR-U, the PDCCH monitoring occasion for Type0-PDCCH CSS set should be confined within a same slot carrying corresponding SS/PBCH block, as in case of index#1 of Table 13-11 in TS38.213.
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Figure 2: Relative position between SS/PBCH block and corresponding RMSI PDCCH/PDSCH in time domain

Regarding RMSI PDSCH resource allocation, we have identified following issues.
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Figure 3: Restrictions on RMSI PDSCH resource allocation in Rel-15

· As mentioned in previous section, amount of available resource for RMSI PDSCH in NR-U would be limited since RMSI PDCCH/PDSCH would be confined within a same slot with corresponding SS/PBCH block in time domain and RMSI PDCCH/PDSCH need to be confined within initial active DL BWP of 20MHz. Number of available RBs within 20MHz in case of 30kHz SCS is defined as 51 RBs in [4]. But number of available RBs within initial active DL BWP would be limited to 48 RBs due to CORESET0 BW based on CCE consisting of 6 REGs.
· In Rel-15, when receiving the PDSCH scheduled with SI-RNTI and the system information indicator in DCI is set to 0, the UE shall assume that no SS/PBCH block is transmitted in REs used by the UE for a reception of the PDSCH [4]. Therefore, in case of PDSCH mapping on symbols including SS/PBCH block symbols, PDSCH resource allocation on PRBs within SS/PBCH block bandwidth is not allowed for RMSI (and hence blank resources are shown in Figure 3).
· It was agreed that Type0-PDCCH monitoring occasion associated with 2nd SSB in a slot for NR-U should be located at the gap between 1st SSB and 2nd SSB within the slot. So, number of available symbols for each RMSI PDSCH associated with different SSBs would be 4, 5 or 6 symbols. In Rel-15 specification, time domain resource mapping for RMSI PDSCH is selected from Table 5.1.2.1.1-2 in TS38.214 [5]. In the table, configurations for L = 4, 5 or 6 are limited and there seems no appropriate configuration for RMSI PDSCH resource allocation associated with 2nd SSB in a slot, e.g., configuration with L = 5 or 6 and S = 7 or 8.

Therefore, we propose to consider following modifications for PDSCH resource allocation for NR-U RMSI, and example structures based on proposals are shown in Figure 4.
· UE rate matching behavior around candidate SS/PBCH block transmission resources is specified for receiving NR-U RMSI. Following two alternatives can be considered.
· Alt.1: UE assumes that the PRBs containing candidate SS/PBCH block transmission resources within a slot are not available for PDSCH in the OFDM symbols where SS/PBCH block may be transmitted.
· Alt.2: UE assumes that the PRBs containing SS/PBCH block transmission resources within a slot are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted. In each SS/PBCH block (e.g., in PBCH payload), whether another SS/PBCH block in the same slot is actually transmitted or not is indicated.
· For NR-U RMSI PDSCH resource mapping in frequency domain, bandwidth of initial active DL BWP in NR-U is expanded to 51/106 RBs for 30/15kHz SCS, respectively.
· For NR-U RMSI PDSCH resource mapping in time domain, additional resource allocation pattern such as {S=8, L=6} as shown in Figure 4 is at least supported.
· In order to insert 1 symbol gap at the end of 1ms DRS burst, additional resource allocation pattern such as {S=8, L=5} can also be supported.
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Figure 4: Possible NR-U DRS structure based on proposed modifications

· In case of 2 symbols for CORESET#0, number of available symbols for RMSI PDSCH would be different between PDSCH associated with 1st SSB in a slot and PDSCH associated with 2nd SSB in the same slot, as shown in Figure 4 (b). To improve the performance of RMSI PDSCH associated with 1st SSB, following options can be considered.
· Opt.1: Beam repetition for DRS within a burst is applied so that UE can perform combining reception of RMSI PDSCH. Since RMSI contents are anyway common across beams, such beam repetition could be done by NW implementation.
· Opt.2: RMSI PDSCH mapping on discontinuous symbols is supported. For example, last symbol in a slot in Figure 4 (b) is allocated for PDSCH associated with 1st SSB in the slot instead of PDSCH associated with 2nd SSB in the slot.
· Opt.3: Overlapping between RMSI PDCCH CORESET symbol and SSB symbol is supported. For example, RMSI PDCCH CORESET associated with 2nd SSB in a slot is mapped on symbols (#7, #8) instead of (#6, #7) so that RMSI PDSCH for 1st SSB can be mapped on symbols (#2-#6).

Proposal 4: For NR-U, following modifications for RMSI PDSCH resource allocation for NR-U are supported.
· UE rate matching behaviour around candidate SS/PBCH block transmission resources is specified for receiving NR-U RMSI. Following two alternatives can be considered.
· Alt.1: UE assumes that the PRBs containing candidate SS/PBCH block transmission resources within a slot are not available for PDSCH in the OFDM symbols where SS/PBCH block may be transmitted.
· Alt.2: UE assumes that the PRBs containing SS/PBCH block transmission resources within a slot are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted. In each SS/PBCH block (e.g., in PBCH payload), whether another SS/PBCH block in the same slot is actually transmitted or not is indicated.
· For NR-U RMSI PDSCH resource mapping in frequency domain, bandwidth of initial active DL BWP in NR-U is expanded to 51/106 RBs for 30/15kHz SCS, respectively.
· For NR-U RMSI PDSCH resource mapping in time domain, additional resource allocation pattern such as {S=8, L=6} is at least supported.
· In order to insert 1 symbol gap at the end of 1ms DRS burst, additional resource allocation pattern such as {S=8, L=5} can also be supported.
Proposal 5: For the case of RMSI PDCCH CORESET with 2 symbols, further modification to improve the performance of RMSI PDSCH associated with 1st SSB in a slot can be considered.



2.2	NR-U DRS structure without containing RMSI for NSA deployments
In case of non-standalone NR-U operation without using ANR, transmission of RMSI/OSI/paging on NR-U as part of DRS is unnecessary. Hence, how to satisfy NR-U design criteria such as meeting OCB requirement by SS/PBCH block alone or SS/PBCH block + CSI-RS transmission as NR-U DRS should be considered.
In case of LTE-LAA, DRS consists of 12 symbols including CRS, PSS/SSS and potentially CSI-RS. Within 12 symbols, there are some symbols not containing any of above reference signals. However, the DRS transmission without time gap is possible and how to achieve it is up to eNB implementation. Therefore, NR-U DRS transmission without time gap based on gNB implementation should also be possible.
In case of non-standalone NR-U operation, configurations for SS/PBCH block(s) and CSI-RS resource(s) can be provided to the UE via RRC. CSI-RS resource mapping in Rel-15 NR is flexible enough to meet OCB requirement and to fill some time gap within DRS duration of less than 1ms.


2.3	Transmission of non-unicast data together with NR-U DRS
Transmission of non-unicast data such as OSI, paging and RAR on NR-U carrier is necessary in some deployment scenarios such as standalone NR-U. According to Rel-15 specifications, transmission of PDCCH/PDSCH for OSI/paging/RAR multiplexed with SS/PBCH block within a same slot is possible as well as for RMSI, and since PDSCH resource allocation for OSI/paging/RAR is more flexible than that for RMSI, modification for OSI/paging/RAR in NR-U would not be necessary.
In addition, there would be cases where non-unicast data such as OSI/paging/RAR cannot be transmitted with SS/PBCH block within a same duration of 1ms, e.g., due to RMSI PDCCH/PDSCH in the duration with SS/PBCH block and limited resources. In such case, transmission of non-unicast data alone is possible. We consider that such transmission based on Cat.2 LBT should be possible as long as the same condition as for DRS only transmission is met, i.e., duration less than 1ms and duty cycle ≤1/20.


3. Discussion on NR-U PRACH
Regarding the sequence length for NR-U PRACH, it is described in TR that long sequence length in NR Rel-15 (L = 839) is not suitable for NR-U since PRACH formats based on this length are tailored toward large cells that are not expected in an NR-U deployment. Additionally, the bandwidth of Rel-15 NR PRACH based on long sequence and 1.25kHz or 5kHz SCS is too narrow to meet OCB requirement, and the capacity requirement for NR-U can be covered by short sequence whose length L is 139. 
Proposal 6: NR-U PRACH supports only short sequence length defined in Rel-15 (L = 139).

Then, we discuss the waveform design for NR-U PRACH. There are four different alternative designs in TR as shown below.
-	Alt-1: Uniform PRB-level interlace mapping
-	Alt-2: Non-uniform PRB-level interlace mapping 
-	Alt-3: Uniform RE-level interlace mapping 
-	Alt-4: Non-interlaced mapping 
Pros and cons of each alternative are also mentioned in the TR. We think multiple alternatives can be supported as long as each supported alternative has any reasonable use case(s) which cannot be covered by other alternatives. 
We evaluated the performance of PRACH detection based on some alternatives according to the simulation assumption agreed at the last RAN1 meeting. In our evaluation, the interlace mapping as shown in Figure 5 is applied to each alternative. These interlace mapping configurations in Figure 5 are just examples. We also evaluated the performance of Rel-15 PRACH detection as reference. Evaluation results are shown in Figure 6. The correlation values between Tx sequence and cyclic shifted Rx sequences are calculated in frequency domain. Timing position that provides maximum correlation value is searched within the range of supposed timing variation.  
With uniform PRB-level interlace mapping (Alt-1), the detection performance degrades about 1 dB compared with that of Rel-15 PRACH (Consecutive). Timing error could be larger than other alternatives. That might be due to multiple similar peaks of correlation value as shown in Figure 7-(a). 
With non-uniform PRB-level interlace mapping (Alt-2), the detection performance degrades about 1.5 dB compared with that of Rel-15 PRACH. Timing error is small compared with that in Alt-1. As shown in Figure 7-(b), this alternative has multiple peaks of correlation value but the difference between maximum peak and second peak is larger than that in Alt-1. 
With uniform RE-level interlace mapping (Alt-3), the detection performance degrades about 1 dB compared with that of Rel-15 PRACH. Timing error is small as well as that in Alt-2. However, RE-level interlace mapping has an issue that efficient multiplexing with other channels that are based on uniform PRB-level interlace mapping is difficult.
Consecutive mapping as in Rel-15 PRACH shows the best performance in terms of detection probability. However, the bandwidth of consecutive PRACH with 15 kHz and 30 kHz SCS are about 2 MHz and 4 MHz, respectively. 2MHz bandwidth in case of 15kHz cannot meet the temporary exception of OCB requirement (i.e., minimum of 4MHz). If an enhancement with frequency domain repetition (Alt-4) is applied, PSD is degraded compared with interlaced mapping. 
Observation 1: With uniform PRB-level interlace mapping, timing error due to multiple correlation peaks with similar level is observed.
Observation 2: With non-uniform PRB-level interlace mapping, detection performance is slightly worse than that of other alternatives.
Observation 3: With uniform RE-level interlace mapping, multiplexing with other channel based on uniform PRB-level interlace mapping is difficult.
Observation 4: With non-interlaced mapping as in Rel-15 PRACH, the PRACH bandwidth is too narrow to meet even temporary exception of OCB requirement in case of 15kHz SCS.
Observation 5: With non-interlaced mapping based on frequency domain repetition, PSD is decreased compared with that of other alternatives.
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Figure 5: Evaluation assumption for alternatives with interlace mapping; (a) Alt-1, (b) Alt-2, (c) Alt-3.
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[bookmark: _GoBack]Figure 6: Evaluation results; (a) Mis-detection probability v.s. average SNR per RE with 15 kHz SCS, (b) Mis-detection probability with 30 kHz SCS, (c) Timing error with 15 kHz SCS at -8 dB SNR, (d) Timing error with 30 kHz SCS at -8 dB SNR. 
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Figure 7: Example of correlation value with 15 kHz SCS, SNR 20 dB; (a) Uniform PRB-level interlaced mapping, (b) Non-uniform PRB-level interlaced mapping 


4. Conclusion
In this contribution, we discussed on the initial access signals and channels for NR-U, including NR-U Discovery Reference Signal (DRS) design and PRACH design. Based on the discussion, we made following proposals and observations.
Proposal 1: For SS/PBCH block time domain transmission pattern within a slot:
· For 15KHz SCS, reuse NR Rel-15 SS/PBCH block transmission pattern case A
· For 30KHz SCS initial access, reuse NR Rel-15 SS/PBCH transmission pattern case C
Proposal 2: For NR-U, candidate value(s) for the number of CORESET#0 RBs should be limited to {96} for 15kHz SCS and {48} for 30kHz SCS in order to meet OCB requirement.
Proposal 3: For NR-U, the PDCCH monitoring occasion for Type0-PDCCH CSS set should be confined within a same slot carrying corresponding SS/PBCH block, as in case of index#1 of Table 13-11 in TS38.213.
Proposal 4: For NR-U, following modifications for RMSI PDSCH resource allocation for NR-U are supported.
· UE rate matching behaviour around candidate SS/PBCH block transmission resources is specified for receiving NR-U RMSI. Following two alternatives can be considered.
· Alt.1: UE assumes that the PRBs containing candidate SS/PBCH block transmission resources within a slot are not available for PDSCH in the OFDM symbols where SS/PBCH block may be transmitted.
· Alt.2: UE assumes that the PRBs containing SS/PBCH block transmission resources within a slot are not available for PDSCH in the OFDM symbols where SS/PBCH block is transmitted. In each SS/PBCH block (e.g., in PBCH payload), whether another SS/PBCH block in the same slot is actually transmitted or not is indicated.
· For NR-U RMSI PDSCH resource mapping in frequency domain, bandwidth of initial active DL BWP in NR-U is expanded to 51/106 RBs for 30/15kHz SCS, respectively.
· For NR-U RMSI PDSCH resource mapping in time domain, additional resource allocation pattern such as {S=8, L=6} is at least supported.
· In order to insert 1 symbol gap at the end of 1ms DRS burst, additional resource allocation pattern such as {S=8, L=5} can also be supported.
Proposal 5: For the case of RMSI PDCCH CORESET with 2 symbols, further modification to improve the performance of RMSI PDSCH associated with 1st SSB in a slot can be considered.
Proposal 6: NR-U PRACH supports only short sequence length defined in Rel-15 (L = 139).
Observation 1: With uniform PRB-level interlace mapping, timing error due to multiple correlation peaks with similar level is observed.
Observation 2: With non-uniform PRB-level interlace mapping, detection performance is slightly worse than that of other alternatives.
Observation 3: With uniform RE-level interlace mapping, multiplexing with other channel based on uniform PRB-level interlace mapping is difficult.
Observation 4: With non-interlaced mapping as in Rel-15 PRACH, the PRACH bandwidth is too narrow to meet even temporary exception of OCB requirement in case of 15kHz SCS.
Observation 5: With non-interlaced mapping based on frequency domain repetition, PSD is decreased compared with that of other alternatives.
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image1.emf
(a) Legacy Case A/C with two SSBs per slot at symbols (2,3,4,5) and (8,9,10,11)

(b) New two SSBs per slot at symbols (3,4,5,6) and (10,11,12,13)

(c) New two SSBs per slot at symbols (2,3,4,5) and (9,10,11,12)
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(a) Type0-PDCCH CSS set configuration with O=2 (index#2)

RMSI PDCCH

RMSI PDSCH

(b) Type0-PDCCH CSS set configuration with M=1 (index#0)
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(c) Type0-PDCCH CSS set configuration with O=0 and M=1/2 (index#1)


