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1. Introduction

In the last RAN 92e meeting, the WID has been updated [1], and in this paper we discuss some of the new items based on the updated WID. 
2. Discussion
2.1. SS raster entries
In the RAN 92e meeting, 120kHz and 480kHz SCS are agreed to be supported for initial access. Further SS raster entry numbers should be limited to no larger than 665. 

	· 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.


The SS raster step is tightly related to the subcarrier spacing and the min channel bandwidth. The subcarrier spacing decides the SSB bandwidth and the min channel bandwidth further sets the range of the SS raster step. The basic design principle is to enlarge the SS raster step so that the UE detection effort can be reduced, leading to a better user experience.  On the other hand, we shall ensure that the minimum channel bandwidth can be flexibly placed by the network on the channel raster while there is always a raster entry with which a SSB can be completely transmitted in the channel as shown in Fig. 1. 
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Fig. 1: an example to show that the raster step should be bounded with the SSB bandwidth and the minimum channel bandwidth. 
With this concept in mind, we can directly calculate the upper bound value for the frequency interval between two consecutive SS raster entries, e.g. effective min channel bandwidth – SSB bandwidth, where the effective min channel bandwidth is a scaled min channel bandwidth (for instance assuming 95% of the spectrum utilization efficiency). Taking the RAN4 agreement on the minimum channel bandwidth i.e. 100MHz for 120kHz SCS and 400 MHz for 480kHz SCS, we have come up with the calculation summarized in the following table 1, where it shows that the raster step size for 120kHz SCS can be increased up to 3*17.28MHz and for 480kHz SCS, it can be increased up to 15*17.28MHz. 
	SCS
	Upper bound freq interval
	R15 basic step
	factor

	120kHz
	66.2MHz
	17.2MHz
	~factor of 3.85

	480kHz
	264.8MHz
	17.2MHz
	~factor of 15.4


Table 1:  summary of the possible raster step size
Based on this analysis, we can define a new GSCN for 120kHz and 480kHz with the step size being L*17.28MHz as shown in Fig. 2, with L=3 for 120kHz and L=15 for 480kHz. The resulting number of raster entries is 356 for 120kHz and 72 for 480kHz, leading to a total number of entries 428. 
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Fig. 2: GSCN for FR2.2 for 120kHz (L=3) and 480kHz (L=15).
Proposal 1: The raster step size for 120kHz and 480kHz are 3*17.28MHz and 15*17.28MHz, respectively, leading to a total number of raster entries 428. 
2.2. SSB pattern design

In the last RAN1 meeting, there was an agreement summarizing two alternatives for the SSB patterns for 480kHz/960kHz. In this section, we further provide our analysis. 
	Agreement:
For 480kHz/960kHz SSB, select one of the following alternatives:

· ALT 1) First symbols of the candidate SSB have index {X, Y} + 14*n, where index 0 corresponds to the first symbol of the first slot in a half-frame

· value of X and Y are identical for 480kHz and 960kHz

· FFS: exact value of X and Y

· ALT 2) First symbols of the candidate SSB have index {4, 8, 16,20} + 28*n, where index 0 corresponds to the first symbol of the first slot in a half-frame

· Values of n for 480kHz and 960kHz for ALT 1 and 2

· FFS: whether number of values for ‘n’ depend on LBT operation (i.e. LBT vs no-LBT)
· FFS: exact values of ‘n’ for each SCS

· Values of ‘n’ for one mode of operation shall be strictly a subset of values for another mode of operation, if two mode of operation exist for number of candidate SSBs

· FFS: whether values of ‘n’ shall not be all consecutive integer values (i.e. non-candidate SSB slots are positioned every few candidate SSB slots)




The SSB pattern for 480/960kHz should take into account the beam switching gap. Although RAN4 has not confirm the duration for the beam switching with new SCS, but it would be necessary to bear this potential requirement in mind already for the design at this stage. The legacy FR2 SSB pattern cannot provide beam switching gap between consecutive beams. 
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Fig. 3: legacy FR1 SSB pattern
For legacy FR1 pattern, if we leave the symbol 6 and 13 as beam switching gap, then it will leave the former beam containing 6 symbols and the latter beam containing 5 symbols. This way, it is quite difficult to arrange the CORESET as well as the PDSCH scheduling due to this imbalanced number of symbols allocated for two consecutive beams. 

A more robust pattern is to aggregate CORESET/SSB/RMSI together in 6 consecutive symbols, leading to a quite balanced number of symbol for different beams. As shown in Fig. 4, between different beams, there is 1 symbol gap for beam switching. Moreover, symbol #0 and #7 are served as CORESET, and symbol #5 and #12 can be used for schedule a full band RMSI allocation. Symbol #6 and #13 are gaps to allow smooth beam switching between consecutive beams.
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Fig. 4: Proposed SSB pattern
Proposal 2: for SSB pattern design, support Alt-1 {X,Y}+14*n, with X=1, Y=8. 
For SSB candidate numbers within half frame, we think that at least for unlicensed spectrum, it should support increased SSB candidate number up to 128 for 480kHz and 80 for 120kHz. 
Proposal 3, for SSB candidate number within half frame, support the followings

· For 480kHz, SSB candidate index  {1,8}+14*n, with n=0~63

· For 120kHz, SSB candidate index {4, 8,16, 20} + 28*n, with n=0~19
2.3. ANR

According to the RAN 92e agreement and the updated WID, ANR and PCI confusion should be addressed in R17 for 120, 480, 960kHz. In this section, we discuss the potential issues and the enhancements. 
	· Support ANR and PCI confusion detection for 120, 480 and 960kHz SCS based SSB, support CORESET#0/Type0-PDCCH configuration in MIB of 120, 480 and 960kHz SSB

· FFS: additional method(s) to enable support to obtain neighbour cell SIB1 contents related to CGI reporting

· Only 1 CORESET#0/Type0-PDCCH SCS supported for each SSB SCS, i.e., (120, 120), (480, 480) and (960, 960).

· Prioritize support SSB-CORESET#0 multiplexing pattern 1. Other patterns discussed on a best effort basis.

· 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: From UE perspective, ANR detection for 480/960kHz SCS based SSB is not supported if the UE does not support 480/960 SCS for SSB.

· Note: for ANR, when reading the MIB, the cell containing the SSB is known to the UE, as defined in 38.133 specification.


It is a common understanding that the R16 NRU ANR solution should be the baseline. However, there are a couple of things in FR2.2 that are different from NRU. First of all, it is not clear whether LBT bandwidth will be defined or not. Secondly, it is not clear whether the channelization being discussed in RAN4 will eventual be dependent of the LBT bandwidth. Thirdly, the sync raster is not yet defined. With the above three facts, it would be pre-mature to already discuss the concrete design for the ANR. It is to note that the baseline solution in R16 NRU depends on the sync raster and the LBT bandwidth. Thus, without a clear idea about the whether the LBT bandwidth, the channelization, the sync raster will continue following a similar idea as in R16 NRU, it would be hard to ensure a reuse of the R16 solution. For this reason, we can suggest two wayforward: 
· Option 1: RAN1 hold ANR discussion until RAN4 concludes the channelization, LBT bandwidth and sync raster relationship. 

· Option 2: RAN1 does not follow R16 baseline solution and redesign ANR. 

In the following, we propose a design for option 2. As shown in Fig. 5, when a UE reads a MIB from a measured SSB (off-sync raster SSB) at a given ARFCN, the UE obtains the offset and it is used to determine an offset from the first RB of the CORESET 0 to the first RB of a hypothetical on-sync SSB. The GSCN value of the on-sync SSB can be given by the network in a ReportCGI RRC message. This design does not depend on the tight relationship among channelization, LBT bandwidth and sync raster. Thus, the design is independent of the RAN4 outcome. 
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Fig. 5: proposed design for ANR
Proposal 4: For ANR design, RAN1 considers one of the two options

· Option 1: RAN1 holds ANR discussion until RAN4 concludes the channelization, LBT bandwidth and sync raster relationship. 

· Option 2: RAN1 does not follow R16 baseline solution and redesign ANR. 

3. Conclusion

In this contribution, we provide our views on initial access aspects that were already discussed in the last meeting but have not yet reached consensus. The following proposals were made, i.e., 
Proposal 1: The raster step size for 120kHz and 480kHz are 3*17.28MHz and 15*17.28MHz, respectively, leading to a total number of raster entries 428. 
Proposal 2: for SSB pattern design, support Alt-1 {X,Y}+14*n, with X=1, Y=8. 

Proposal 3, for SSB candidate number within half frame, support the followings

· For 480kHz, SSB candidate index  {1,8}+14*n, with n=0~63

· For 120kHz, SSB candidate index {4, 8,16, 20} + 28*n, with n=0~19
Proposal 4: For ANR design, RAN1 considers one of the two options

· Option 1: RAN1 holds ANR discussion until RAN4 concludes the channelization, LBT bandwidth and sync raster relationship. 

· Option 2: RAN1 does not follow R16 baseline solution and redesign ANR. 
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