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1. Introduction
In the RAN #90-e meeting, work item for supporting NR operation 52.6 – 71 GHz was approved and the WID was further revised in RAN #93-e meeting [1]. The items to be studied that are related to initial access include the following: 

	· Physical layer aspects including [RAN1]:
· [bookmark: _Hlk58583563][bookmark: _Hlk26996217]In addition to 120kHz SCS, specify new SCS, 480kHz and 960kHz, and define maximum bandwidth(s), for operation in this frequency range for data and control channels and reference signals, only NCP supported. 
· Support of up to 64 SSB beams for licensed and unlicensed operation in this frequency range. 
· Supports 120kHz SCS for SSB and 120kHz SCS for initial access related signals/channels in an initial BWP.
· Study and specify, if needed, additional SCS (480kHz, 960kHz) for SSB for cases other than initial access.
· Note: coverage enhancement for SSB is not pursued.
· In addition to 120kHz, support 480 kHz SSB for initial access with support of CORESET#0/Type0-PDCCH configuration in the MIB with following constraints:
· Limited sync raster entry numbers
· It is assumed that RAN4 supports a channelization design which results in the total number of synchronization raster entries considering both licensed and unlicensed operation in a 52.6 – 71 GHz band no larger than 665 (Note: the total number of synchronization raster entries in FR2 for band n259 + n257 is 599). If the assumption cannot be satisfied, it’s up to RAN4 to decide its applicability to bands in 52.6 – 71 GHz.
· only 480kHz CORESET#0/Type0-PDCCH SCS supported for 480 kHz SSB SCS.
· Prioritize support SSB-CORESET#0 multiplexing pattern 1. Other patterns discussed on a best effort basis.
· 960 kHz numerology for the SSB is not supported by the UE for initial access in Rel-17.

	· Note: Strive to minimize specification impact by reusing tables for CORESET#0 and type0-PDCCH CSS set configuration defined for FR2 in Rel-15, as much as possible
· Note: 480 kHz is an optional SSB numerology for initial access for the UE. A UE supporting a band in 52.6-71 GHz must at least support 120 kHz SCS (for initial access and after initial access)
· Note: Dependency or lack thereof for a UE supporting 480kHz and/or 960kHz numerology for data and control to also support 480kHz SSB numerology for initial access is to be tackled as part of UE capability discussion.
· Specify support for PRACH sequence lengths (i.e. L=139, L=571 and L=1151) and study, if needed, specify support for RO configuration for non-consecutive RACH occasions  (RO) in time domain for operation in shared spectrum 



In this contribution, we provide our view on initial access aspects for NR operations in 52.6-71 GHz, including SSB pattern, CORESET # 0 configuration, PRACH sequence length, and PRACH gap SSB.


2. [bookmark: _Ref494794648]Discussion
2.1 CORESET #0 configuration
In the RAN 1 #106-e meeting, agreement for SSB pattern when SSB SCS=120 kHz was made as follows

	Agreement:
For ‘controlResourceSetZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz,
· Support the following set of parameters.
	SS/PBCH block and CORESET multiplexing pattern 
	Number of RBs [image: ]
	Number of Symbols [image: ] 

	1 
	24
	2

	1 
	48
	1

	1 
	48
	2


· Note: the number of entries corresponding the same {mux pattern, number of RB, number of symbol} tuple (listed above) will depend on required RB offsets that needs to be supported based on channel and sync raster design.
· FFS: addition other set of parameters



	An issue for CORESET #0 is whether the time-domain offset between SSB and CORESET #0 should be adjusted for 480 and 960 kHz SCS. Specifically, when UE detects SSB, the slot index of CORESET #0 is calculated based on the equation , where  and  can be found in the tables 13-11 and 13-12 in the TS 38.213 based on the field in the MIB.  is the slot index of SSB. Take  and  as an example, in this case, =56 for 120 kHz SCS whereas =224 for 480 kHz SCS. For 480/960 kHz, beam sweeping can be completed within a shorter period of time due to its short symbol duration. Besides, the information for PRACH configuration is included in the SIB 1. Hence, if time-domain offset between SSB and CORESET #0 is adjusted for higher SCS, the latency between SSB transmission and PRACH can be shorter, which is beneficial for the whole networks.

Proposal 1: Support adjusting the time-domain offset between SSB and CORESET #0 for 480/960 kHZ SCS.

2.2 PRACH sequence length
	A few agreement were made for PRACH sequence length in the RAN 1 # 104-e and #106-e meetings and listed as follow.

	Agreement:
Do not support PRACH length L=571, 1151 for 960kHz PRACH and at least L =1151 for 480kHz PRACH.

  Agreement:
· For initial access and non-initial access use cases, support 120kHz PRACH SCS with sequence length L=571, 1151 (in addition to L=139) for PRACH Formats A1~A3, B1~B4, C0, and C2.
· For non-initial access use cases, 
· if 480kHz and/or 960 kHz SSB SCS is agreed to be supported, support 480 and/or 960 kHz PRACH SCS with sequence length L=139 for PRACH Formats A1~A3, B1~B4, C0, and C2, respectively.
· FFS: support of sequence length L = 571, 1151
· FFS: Support of 480 and/or 960 kHz PRACH SCS for initial access use cases, if 480 and/or 960 kHz SSB SCS is agreed to be supported for initial access


	
	Based on the agreements above, the sequence lengths for PRACH SCS= 120 kHz and 960 kHz are finalized, i.e., sequence length L=139, 571 and 1151 are supported for 120 kHz SCS PRACH and only sequence length L=139 is supported for PRACH SCS=960 kHz. The remaining issues are whether sequence length L=571 should be supported for PRACH SCS=480 kHz. In our view, the motivation to support sequence length L=571, 1151 is to exploit transmission power under PSD limit and EIRP restriction, i.e., 23dBm/MHz with up to 40dBm EIRP. Although there was a discussion in #105-e meeting about the maximum transmission power and emission bandwidth, PRACH transmission power is not a serious issue from our perspective. Besides, the price to achieve such higher transmission power is to use excessive bandwidth. Therefore, we support only sequence length L=139 when PRACH SCS=480 kHz.

Proposal 2: Support only sequence length L=139 when PRACH SCS=480 kHz.

2.3 PRACH gap with SSB
	In Rel-15, the validity of the RO needs to be considered with the transmission of SSB for unpaired spectrum. Specifically, there are two cases: (1) When a UE is not provided tdd-UL-DL-ConfigurationCommon; (2) When a UE is provided tdd-UL-DL-ConfigurationCommon. In case 1, a PRACH occasion in a PRACH slot is valid if it does not precede a SS/PBCH block in the PRACH slot and starts at least symbols after a last SS/PBCH block reception symbol. In case 2, a PRACH occasion in a PRACH slot is valid if it is within UL symbols, or it does not precede a SS/PBCH block in the PRACH slot and starts at least . The value of  can be found in Table 1.
	Preamble SCS
	

	1.25 kHz or 5 kHz
	0

	15 kHz or 30 kHz or 60 kHz or 120 kHz
	2


			Table 1.  values for different preamble SCS 
 	In Rel-15, the value of the gap  was based on the value of RX-TX transition time, synchronization error between two BSs, and time alignment offset. We note that the RAN4 requirement for RX-TX transition time is 5 µs for the UE [2]. Since the duration of one symbol for 960 kHz is approximately 1 us, the value of  needs to be 5 even if only just considering RX-TX transition time. Thus, we propose RAN 1 to discuss the value of   when extending NR operation to 52.6-71 GHz.

Proposal 3: RAN 1 to discuss the value of  for NR operation to 52.6-71 GHz.

3. Conclusion
In this contribution we have discussed various aspects for initial access above 52.6 GHz and provided following proposals:

Proposal 1: Support adjusting the time-domain offset between SSB and CORESET #0 for 480/960 kHZ SCS.

Proposal 2: Support only sequence length L=139 when PRACH SCS=480 kHz.

Proposal 3: RAN 1 to discuss the value of  for NR operation to 52.6-71 GHz.
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