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1 Introduction

In RAN1 #106 e-meeting, the following agreements are agreed for extending current NR operation to 71 GHz work item on initial access aspects:
Working assumption:

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

For DBTW with 120kHz SCS (if supported), support DBTW lengths {0.5, 1, 2, 3, 4, 5} msec

· Note: this should be the same as Rel-16 NR-U DBTW lengths.
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: image1.wmf]CORESET

RB

N


	Number of Symbols [image: image2.wmf]CORESET

symb

N

 

	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
Agreement:
For 480 and 960kHz PRACH:

· At least the same RO density in time domain (i.e. number of specified RO per reference slot according the PRACH configuration index) as for 120kHz PRACH in FR2 is supported

· FFS: Support gap between consecutive ROs in time domain and the details to derive the gap
In this contribution, we discuss on some aspects on initial access and have some proposals. 
2 Discussion
2.1 SSB 
For unlicensed band operation where regulation is allowed for short control signal transmission without additional LBT, the concept of discovery burst transmission window as well as QCL relation, defined in Rel_16 NRU can be reused in Rel_17 to avoid additional LBT for UE receiving initial signal/channel that is supposed to be adjacent. So the definition of discovery burst transmission window can be inherited. For 120 kHz SCS, it could also be implicitly indicated to UE when working in the unlicensed band and reuse the 0.5-5ms window for less SSB blocks than X are actually transmitted, where the definition should be redefined. For example, at least the transmitted SSB groups should be contiguous.

The value X may be 32 or be discussed further to have candidate SSBs in the window, since different cases of actually transmitted SSB is possible and the DBTW window lengths is the same as defined in NR-U release 16 is agreed as well.. 

For 120kHz SSB In Case D configuration, the max number of SSBs can be configured is 64, however, it is flexible for gNB to configure the proper number of SSBs in the real network, as 32 for example, then the other 32 can be the candidate SSB positions. However, if the number of candidates SSBs in a half frame for DBTW is 80, then the physical layer assumption on the time domain transmission of SSB in Rel_15 would change. The impact on UE behaviour is complex and need careful study, consider the number of online meeting left, we would like to expect it is not changed for initial access.
For SSB number transmission more than 32 case, on one hand it can be used in some low interference radio environment on the operation band such as in the factory where 64 SSB can be configured. On the other hand, 64 SSB is not necessarily be deployed due to the short range deployment user scenario of unlicensed band is more possible. 
Furthermore, some slots {8-9, 18-19, 28-29, 38-39} within the 5ms in Case D for 120kSCS SSB pattern can be used for UL transmission, as depicts in the following figure 1, and they are not continuously allocated. So, we think the first we should keep the UL slots as much as possible. 
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Figure 1：  CaseD for 120k SCS SSB pattern in NR
In addition, if some candidates SSB positions are introduced, the benefit is limited because only the LBT failure in the first 1ms could be compensated but the complexity it brings is increased much more, the pattern need be redesign to cover different LBT failure cases (slots).  So, we prefer not introduce the limited candidates (up to 16) SSBs for 120 kHz SSB case D for NR-U Rel_17. 
Proposal 1: Confirm the working assumption that for 120 kHz SSB, the number of candidates SSBs in a half frame is 64.
However, for 480k and 960 kHz SSB design, given the similar DBTW window length, it is easier to introduce candidates SSBs such as 128 SSB induces due to the much shorter symbol duration in time domain. One more bit in MIB, which can be for further study, might be introduced to indicate the 7 bits SSB index. 
Proposal 2: For 480/960 kHz SSB, candidates SSB index can be up to 128.
Even if the number of candidates SSBs in a half frame is 64, whether more Q value should be introduced need further study since the MIB signalling supported as in release 16 to indicate at most 4 values of [image: image5.png]


. In addition, if indication of operation with and without DBTW or with/without LBT for 120 kHz is supported, the design and UE behaver is easy for the non LBT case, so it should indicated in the MIB, such as coding with Q value together, although it can be discussed further after the decision of candidate SSB number for 120 kHz SSB. 
Proposal 3: Whether DBTW or Q is needed can be decoded together with Q value.
2.2 SCS of CORESET#0/Type0-PDCCH
In RAN1 #106e meeting, the following FL proposal is discussed but not agreed yet.
· 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: image6.wmf]CORESET
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	Number of Symbols [image: image7.wmf]CORESET
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	24
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· 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

We think the set of parameters added for pattern 1 and additional parameters for new SCS SSB should be discussed after the sync raster design is clear. If separated sync raster design is agreed in RAN4, then two set of parameters should be design.
Proposal 4: Detail parameters modification for controlResourceSetZero configuration should be based on channel and sync raster design in RAN4.
2.3 Radom Access 
As showed in the example of illustration of PRACH slots for 480kHz in our previous contribution and since new SCS for data is introduced, the RO density could be expanded and be higher than that of 120kHz SCS in FR2 accordingly from the configuration point of view. 
Furthermore, for licensed and unlicensed band operation without LBT for NR from 52.6GHz to 71 GHz, consecutive ROs is fine. However, for unlicensed band operation where LBT is necessary, the timing domain configuration of ROs should be reconsidered to avoid another UE failing to transmit its preamble in case of LBT failure. Beside the network implementation and what is specified in Rel_16, new RO configuration for new SCS should be discussed and supported. 
For 120kSCS case, we think it can be kept as what in FR2 design.
Proposal 5:  Inconsecutive RO time domain configuration should be supported at least for 480 and 960 kHz case.
3 Conclusions

In this contribution, we propose the followings,
Proposal 1: Confirm the working assumption that for 120 kHz SSB, the number of candidates SSBs in a half frame is 64.
Proposal 2: For 480/960 kHz SSB, candidates SSB index can be up to 128.

Proposal 3: Whether DBTW or Q is needed can be decoded together with Q value.
Proposal 4: Detail parameters modification for controlResourceSetZero configuration should be based on channel and sync raster design in RAN4.

Proposal 5:  Inconsecutive RO time domain configuration should be supported at least for 480 and 960 kHz case.
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