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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, gap between RO and SSB.


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

	Agreement:
No other values of n other than agreed previously is supported for 120kHz SCS, where parameter ‘n’ is the set of values to determine the first symbols of the candidate SSB blocks for 120kHz SCS in agreement from RAN1 #104-bis-e.


	
In addition, a relevant agreement of SSB pattern for 480/960 kHz SCS was achieved in RAN 1 #106-e meeting as follows:

	Agreement:
For 480kHz and 960kHz sub-carrier spacing, first symbols of the candidate SSB have index {2, 9} + 14*n, where index 0 corresponds to the first symbol of the first slot in a half-frame.



	The remaining issue for SSB patter is to determine the value of “n” for 480/960 kHz SCS, which represents the slot index for SSB slot. In RAN 1 #106b-e meeting, there was an agreement for this issue as follows: 
		Agreement:
Supported value of n for 480/960kHz SSB slot pattern:
· ALT A) non-contiguous, N slot gap (slots that do not contain SSB) every M slots that contain SSB
· same pattern will apply to 480kHz and 960kHz (i.e same N and M for 480 and 960 kHz)
· N = 2, M = 8
· FFS: starting position of n

	· ALT B) non-contiguous, N slot gap (slots that do not contain SSB) every M slots that contain SSB
· scaled version pattern will apply between 480 and 960 kHz (i.e. N and M for 480kHz, 2N and 2M for 960 kHz)
· N = 2, M = 8
· FFS: starting position of n
· ALT C) slots that do not contain SSB correspond to the slots that do not contain SSB in 120 kHz Case D.
· Note: ALT 4 means that only slots 32-39 for 480 kHz SSB pattern are reserved for UL and 960 kHz SSB pattern is contiguous.


	
	For Alt A, both 480 and 960 kHz SCS SSB will follow the same slot pattern as 120 kHz SCS SSB, i.e., 8 SSB slots followed by 2 non-SSB slot. The purpose of Alt B takes shorter beam sweeping time of 480 kHz SCS SSB into account and attempts to make the equal time duration of both SSB slot and non-SSB slot for 480 and 960 kHz SCS SSB. Alt C aims to align the time duration of SSB slot and non-SSB slot for 480 and 960 kHz SCS SSB with 120 kHz. The note for Alt C results from the fact that the time duration of 8 slots of 120 kHz SCS is equal to 32 and 64 slots for 480 and 960 kHz SCS, respectively.
	The main factor to select among the above three alternatives lies in its gap for the transmission of UL control information. Assuming the UL-DL transition time is 7 us, the transmission of UL control information can occur every 0.25 ms in both Alt A and B for 480 kHz SCS SSB. As for 960 kHz SCS SSB, UL control information can be transmitted every 0.125 ms and 0.25 ms in Alt A and B, respectively. In Alt C, UL control information is transmitted every 1 ms. The selection among these alternatives represent the trade-off between UL-DL transition overhead and UL control information transmission opportunities. In comparison, for 120 kHz SCS SSB, the last two symbols within a SSB slot are reserved for UL transmission. Hence, UL control information can be transmitted every 0.125 ms. If Alt C is supported, it implies that the latency for UL control information for 480 and 960 kHz SCS SSB is worse than 120 kHz, which is not acceptable for us. Moreover, if the duration of non-SSB slots is shorter or none, more memory is needed to buffer SSB slots for offline processing. This will cause high cost without noticeable advantage. Therefore, we support Alt A.	

Proposal 1: For SSB pattern of 480 and 960 kHz SCS, support Alt A.

	Working assumption:
For 120kHz SSB, the number of candidates SSBs in a half frame is 64.


	On the other hand, a working assumption for the number of SSB candidates was made and listed as follows:




Recall that in clause 4.1 of TS 38.213, the SSB pattern for 120 kHz SCS is expressed as [image: ] for carrier frequencies within FR2, n=0,1,2,3,5,6,7,8,10,11,12,13,15,16,17,18. Combining the above working assumption and the first agreement in this section, the number of SSB candidate positions is the same in both licensed and unlicensed operation. Hence, RAN should clarify the support of DBTW for 120 kHz SCS, which aims to increase transmission opportunities for DRS to cope with LBT failure. 

Proposal 2: RAN 1 to clarify the support of DBTW for 120 kHz SCS.

2.2 Monitoring occasions for type-0 PDCCH
	In RAN 1 #106b-e meeting, an agreement for monitoring occasions for type-0 PDCCH was reached as listed as follows:

	For ‘searchSpaceZero’ configuration for {SSB, CORESET#0/Type0-PDCCH} = {480, 480} kHz and {960, 960} kHz, use the following table for multiplexing pattern 1:
· FFS: The value of X (> 0)
· FFS: whether or not to use different X value depending on whether DBTW is ON/OFF
· FFS: whether or not to use same or different X value for 480 and 960 kHz
FFS: whether Y = , or Y=, or whether to remove entries with Y
	Index
	
	Number of search space sets per slot
	
	First symbol index

	0
	0
	1
	1
	0

	1
	0
	2
	1/2
	{0, if  is even}, {7, if  is odd}

	2
	X
	1
	1
	0

	3
	X
	2
	1/2
	{0, if  is even}, {7, if  is odd}

	4
	5
	1
	1
	0

	5
	5
	2
	1/2
	{0, if  is even}, {7, if  is odd}

	6
	0
	2
	1/2
	{0, if  is even}, {Y, if  is odd}

	7
	X
	2
	1/2
	{0, if  is even}, {Y, if  is odd}

	8
	5
	2
	1/2
	{0, if  is even}, {Y, if  is odd}

	9
	5 + X
	1
	1
	0

	10
	5 + X
	2
	1/2
	{0, if  is even}, {7, if  is odd}

	11
	5 + X
	2
	1/2
	{0, if  is even}, {Y, if  is odd}

	12
	0
	1
	2
	0

	13
	5
	1
	2
	0

	14
	Reserved

	15
	Reserved


	


	
The original value of X in the table is 2.5 or 7.5, which is designed to allow the type-0 PDCCH follows SSB burst set for 240 kHz SCS SSB. Recall that from clause 4.1 in TS 38.213, the SSB pattern for 240 kHz SCS is expressed as [image: ] for carrier frequencies within FR2, n=0,1,2,3,5,6,7,8, where the transmission duration is approximately 2.25 ms. Considering the symbol duration of 480 and 960 kHz SCS are only 0.5 and 0.25 with that of 240 kHz SCS, the values 1.25 and 6.25 to replace 2.5 and 7.5, respectively should be sufficient to avoid the overlap between type-0 PDCCH and SSB burst set.

Proposal 3: For the value of “O”, which represents time-domain offset between SSB and type-0 PDCCH monitoring occasion, support O.

2.3 Gap between RO and 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 4: RAN 1 to discuss the value of  for NR operation in 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: For SSB pattern of 480 and 960 kHz SCS, support Alt A.

Proposal 2: RAN 1 to clarify the support of DBTW for 120 kHz SCS.

Proposal 3: For the value of “O”, which represents time-domain offset between SSB and type-0 PDCCH monitoring occasion, support O.

Proposal 4: RAN 1 to discuss the value of  for NR operation in 52.6-71 GHz.
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