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1 Introduction
This contribution discusses the remaining issues for the initial access aspects for NR 52.6 to 71 GHz, including the following aspects, and the TPs, if needed, associated with the proposals are listed in the appendix: 
· Remaining issues for DBTW
· Clarification on the RB offset determination for ANR purpose
· Remaining issues for CORESET#0 configuration
· Remaining issues for Type0-PDCCH monitoring
· Remaining issues for NR carrier RSSI measurement
2 Remaining issues for DBTW 
1 
2 
2.1	DBTW for licensed operation
In current specification TS 38.213, DBTW is supported for FR2-2 with unlicensed operation only, and the related signaling of QCL parameter  is also supported for FR2-2 with unlicensed operation only. There is one remaining issue to clarify – whether the DBTW and related signaling are also supported for FR2-2 with licensed operation. 
DBTW was introduced in Rel-16 NR-U, and its functionality is to mitigate the impact of channel access failure for the components defined as “discovery burst” (e.g. SSB and configured RMSI and CSI-RS). The concept of “discovery burst” for licensed operation is not well defined yet in the specification, and its motivation to support such a concept for licensed operation is not clear (e.g. no need for channel access procedure). Hence, supporting DBTW for licensed operation will first need to introduce the concept of DB for licensed operation. 
Meanwhile, even without DBTW for licensed operation, current specification can already work functionally. The concern on UE’s unclear behavior for frequency range with both licensed and unlicensed operation can be resolved by UE’s implementation. For instance, for a UE detecting a SSB over the frequency range with both licensed and unlicensed operation in FR2-2, it can either blind detect the SSB from licensed or unlicensed operations, or assume a reasonable value of  to detect the SSB. Further introducing the specification impact to restrict the UE behavior for licensed operation may not help to reduce the UE complexity. 
Proposal 1: No need to support DBTW for licensed operation in FR2-2.
· No specification impact.
2.2	Default duration for DBTW 
There is another design detail that whether the default duration of 5 ms needs to be revised according to the new SCS supported in FR2-2. In our understanding, for 120 kHz, 480 kHz, and 960 kHz, the maximum configurable durations of the DBTW are all smaller than 5 ms, but the UE behavior of using 5 ms or the maximum configurable durations are exactly the same, since there is no candidate SSB locations supported outside the maximum configurable durations within the 5 ms. In this sense, there seems no need to support SCS specific default duration for DBTW when no higher layer parameter is provided. 
Proposal 2: Keep 5 ms as the default duration for DBTW in FR2-2, if no higher layer parameter is provided.
· No specification impact.
3 Clarification on the RB offset determination for ANR purpose 
3 
4 
So far, there are two methods for determining the RB offset, as specified in TS 38.213.
· Method 1 (Rel-15 legacy method): using the RB offset provided by MIB;
· Method 2 (Rel-16 NR-U method): using the RB offset provided by MIB and an additional offset calculated by the UE;
The Rel-16 NR-U method was introduced due to the combination of the following facts for the unlicensed band in FR1: 
· Channel raster is quite restricted to deterministic locations (e.g. for channel alignment with other RAT);
· Single synchronization raster entry within each nominal carrier;
· CORESET#0 bandwidth is fixed and close to the carrier bandwidth. 
The above facts lead to very restricted location to transmit a SSB when the SSB is not located on the synchronization raster entries (e.g. for ANR purpose). To accommodate such restriction, an additional offset was introduced, and the network have full flexibility to transmit the SSB in the frequency domain. 
However, for unlicensed operation in FR2-2, all the aspects restricting the SSB location do not hold any more, and there is no issue on the flexibility of allocating the SSB in the frequency domain, hence, Rel-15 legacy method is sufficient, and a unified method can be adopted for both licensed and unlicensed band in FR2-2. 
Proposal 3: No need to support Rel-16 NR-U method for determining the RB offset for ANR purpose.
· Adopt TP#1 for TS 38.213.
4 Remaining issues for CORESET#0 configuration 
5 
6 
7 
4.1	CORESET#0 configuration for 120 kHz SCS
The design of CORESET#0 configuration highly relies on the type of channelization and synchronization raster interval, and in NR Rel-15 FR2, CORESET#0 configuration was designed based on the Type 1 channelization (e.g. floating channel raster) with a synchronization raster interval of 12 RB for 120 kHz SCS of SS/PBCH block (i.e., 17.28 MHz) and 12 RB for 240 kHz SCS of SS/PBCH block (i.e., 34.56 MHz). 
If Type 1 channelization is reused for NR 52.6 GHz to 71 GHz, since the minimum channel bandwidth is enlarged from FR2-1 (e.g. 50 MHz), the synchronization raster interval is expected to be larger than FR2-1, even using 120 kHz SCS of SS/PBCH block. Hence, the CORESET#0 configuration, especially the frequency offset between SS/PBCH block and CORESET#0 in multiplexing Pattern 1, should be enhanced accordingly. For example, for 120 kHz, 100 MHz minimum channel bandwidth has been agreed in RAN4, which results in a choice of synchronization raster step size as 2 or 3 GSCN values, wherein such step size for Rel-15 FR2-1 is 1 GSCN. A comparison on the number of RB offsets required to support such enlarged step size is shown in Table 1. It can be observed that at least for 48 RB of CORESET#0 bandwidth, enhancement is needed on the number of frequency offsets.  
[bookmark: _Ref86743018]Table 1 Minimum number of frequency offsets for each step size of synchronization raster in Pattern 1. 
	Minimum number of frequency offsets
	Step size for synchronization raster (GSCN)

	
	1 (Rel-15 FR2-1)
	2
	3

	CORESET#0 bandwidth (RB)
	24
	2
	1
	1

	
	48
	1
	2
	2

	
	96
	NaN
	1
	1



Based on above discussion, we have the following proposal for CORESET#0 configuration for 120 kHz SCS:
Proposal 4: For 120 kHz SCS:
· Support one RB offset for 24 RB CORESET#0 bandwidth in Pattern 1;
· Support two RB offsets for 48 RB CORESET#0 bandwidth in Pattern 1;
· Support one RB offset for 96 RB CORESET#0 bandwidth in Pattern 1;
· Support same RB offsets as Rel-15 FR 2-1 in Pattern 3;
· Adopt TP#2 for TS 38.213.
4.2	CORESET#0 configuration for 480 kHz and 960 kHz SCS
For 480 kHz and 960 kHz SCS, the CORESET#0 configuration table can be the same, since 960 kHz is not utilized for initial cell search. 
Moreover, since SS/PBCH block and CORESET#0 multiplexing pattern 3 has been supported for 120 kHz, it would be beneficial to support such pattern for 480 kHz and 960 kHz as well, with the same RB offset as in 120 kHz to save design effort. 
For SS/PBCH block and CORESET#0 multiplexing pattern 1, if Type 1 channelization is reused for NR 52.6 GHz to 71 GHz, based on the minimum channel bandwidth agreed as 400 MHz in RAN4, the maximum step size of synchronization raster can be 15 GSCN values, and actual values from 8 to 15 are under discussion in RAN4. A comparison on the number of RB offsets required to support each step size is shown in Table 2. It can be observed that for 24 RB of CORESET#0 bandwidth, 1 to 2 frequency offsets may be needed; for 48 RB of CORESET#0 bandwidth, 2 to 3 frequency offsets may be needed; for 96 RB of CORESET#0 bandwidth, 1 to 2 frequency offsets may be needed. Since RAN1 may not have the detailed design on the synchronization raster from RAN4, it would be good to design in a conservative way, such that any RAN4 design can be applicable. 
[bookmark: _Ref86745081]Table 2 Minimum number of frequency offsets for each step size of synchronization raster in Pattern 1. 
	Minimum number of frequency offsets
	Step size for synchronization raster (GSCN)

	
	8
	9
	10
	12
	14
	15

	CORESET#0 bandwidth (RB)
	24
	1
	1
	1
	1
	1
	2

	
	48
	2
	2
	2
	2
	3
	3

	
	96
	1
	1
	1
	1
	2
	2



Based on above discussion, we have the following proposal:  
Proposal 5: For 480 kHz and 960 kHz SCS:
· Support the same CORESET#0 configuration table;
· Support multiplexing pattern 3 with same RB offsets as in Rel-15 FR2-1;
· Support two RB offsets for 24 RB CORESET#0 bandwidth in Pattern 1;
· Support three RB offsets for 48 RB CORESET#0 bandwidth in Pattern 1; 
· Support two RB offsets for 48 RB CORESET#0 bandwidth in Pattern 1;
· Support 1 symbol for CORESET#0 when the bandwidth of CORESET#0 is 96;
· Adopt TP#3 for TS 38.213.
5 Remaining issues for Type0-PDCCH configuration
The only remaining issue for Type0-PDCCH configuration is the supporting of Pattern 3 for 480 and 960 kHz SCS. The configuration table is straight forward, analog to the one for 120 kHz.  
Proposal 6: Adopt TP#4 for TS 38.213.
6 Remaining issues for NR carrier RSSI measurement
NR carrier RSSI measurement is used for calculating SS-RSRQ, as specified in TS 38.215, and a UE can be indicated with an ending symbol index to calculate NR carrier RSSI measurement. The intention of introducing a flexible ending symbol is to allow flexible determination of SSB transmission, such that the measured symbols can be as DL symbols as possible. Meanwhile, the flexible symbols for NR carrier RSSI measurement also provide the feasibility to configure measured symbols either purely from serving cell (e.g. measuring serving cell DL transmissions with potential interference) or for neighboring cell transmission (e.g. measuring interference only). To achieve such purpose, the ending symbols for NR carrier RSSI measurement were carefully chosen to be compatible with the SSB pattern (as shown in Figure 1). Since Rel-17 introduces a new SSB pattern for 480 kHz and 960 kHz, it is essential to make the corresponding change for the ending symbols.  


[bookmark: _Ref92203799]Figure 1 Illustration of symbols for NR carrier RSSI measurement.
Proposal 7: For 480 and 960 kHz:
· Support the following 4 configurations for NR carrier RSSI measurement:
· Configuration #0: {0, 1};
· Configuration #1: {0, 1, …, 5};
· Configuration #2: {0, 1, …, 8};
· Configuration #3: {0, 1, …, 12};
· Adopt TP#5 for TS 38.215.
7 Conclusion
The proposals made in this contribution are summarized below (associated TPs are listed in the appendix):
Proposal 1: No need to support DBTW for licensed operation in FR2-2.
· No specification impact.
Proposal 2: Keep 5 ms as the default duration for DBTW in FR2-2, if no higher layer parameter is provided.
· No specification impact.
Proposal 3: No need to support Rel-16 NR-U method for determining the RB offset for ANR purpose.
· Adopt TP#1 for TS 38.213.
Proposal 4: For 120 kHz SCS:
· Support one RB offset for 24 RB CORESET#0 bandwidth in Pattern 1;
· Support two RB offsets for 48 RB CORESET#0 bandwidth in Pattern 1;
· Support one RB offset for 96 RB CORESET#0 bandwidth in Pattern 1;
· Support same RB offsets as Rel-15 FR 2-1 in Pattern 3;
· Adopt TP#2 for TS 38.213.
Proposal 5: For 480 kHz and 960 kHz SCS:
· Support the same CORESET#0 configuration table;
· Support multiplexing pattern 3 with same RB offsets as in Rel-15 FR2-1;
· Support two RB offsets for 24 RB CORESET#0 bandwidth in Pattern 1;
· Support three RB offsets for 48 RB CORESET#0 bandwidth in Pattern 1; 
· Support two RB offsets for 48 RB CORESET#0 bandwidth in Pattern 1;
· Support 1 symbol for CORESET#0 when the bandwidth of CORESET#0 is 96;
· Adopt TP#3 for TS 38.213.
Proposal 6: Adopt TP#4 for TS 38.213.
Proposal 7: For 480 and 960 kHz:
· Support the following 4 configurations for NR carrier RSSI measurement:
· Configuration #0: {0, 1};
· Configuration #1: {0, 1, …, 5};
· Configuration #2: {0, 1, …, 8};
· Configuration #3: {0, 1, …, 12};
· Adopt TP#5 for TS 38.215.

Appendix 
TP#1 for TS 38.213
============================== Start of TP #1 for TS 38.213 ==================================
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=============================== Unchanged Text Omitted ===================================
For operation without shared spectrum channel access and for operation with shared spectrum channel access in FR2-2, a UE assumes that the offset in Tables 13-1 through 13-10C is defined with respect to the SCS of the CORESET for Type0-PDCCH CSS set from the smallest RB index of the CORESET for Type0-PDCCH CSS set to the smallest RB index of the common RB overlapping with the first RB of the corresponding SS/PBCH block. The SCS of the CORESET for Type0-PDCCH CSS set is provided by subCarrierSpacingCommon for FR1 and FR2-1 and same as the SCS of the corresponding SS/PBCH block for FR2-2. In Tables 13-7, 13-8, and 13-10  is defined in [4, TS 38.211]. 
For operation with shared spectrum channel access in FR1, a UE determines an offset from a smallest RB index of the CORESET for Type0-PDCCH CSS set to a smallest RB index of the common RB overlapping with a first RB of the corresponding SS/PBCH block
-	according to the offset in Table 13-1A or Table 13-4A, if the frequency position of the SS/PBCH block corresponds to the GSCN of a synchronization raster entry as defined in [8-1, TS 38.101-1], and
-	according to a sum of a first offset and a second offset if the frequency position of the SS/PBCH block is provided by ssbFrequency in a measurement configuration associated with a reporting configuration providing reportCGI and does not correspond to the GSCN of a synchronization raster entry as defined in [8-1, TS 38.101-1], where
-	the first offset is provided in Table 13-1A or Table 13-4A, and 
-	the second offset is determined as the offset from a smallest RB index of the common RB overlapping with the first RB of the SS/PBCH block indicated in the measurement configuration to a smallest RB index of the common RB overlapping with the first RB of a SS/PBCH block hypothetically located at the GSCN of a synchronization raster entry, where the single synchronization raster entry is located in the same channel as the SS/PBCH block used for the shared spectrum channel access procedure, as described in [15, TS 37.213]
where the offsets are defined with respect to the SCS of the CORESET for Type0-PDCCH CSS set that is same as the SCS of the corresponding SS/PBCH block.
=============================== Unchanged Text Omitted ===================================
============================== End of TP #1 for TS 38.213 ==================================

TP#2 for TS 38.213
============================== Start of TP #2 for TS 38.213 ==================================
13 	UE procedure for monitoring Type0-PDCCH CSS sets
=============================== Unchanged Text Omitted ===================================
Table 13-10A: Set of resource blocks and slot symbols of CORESET for Type0-PDCCH search space set when {SS/PBCH block, PDCCH} SCS is {120, 120} kHz for FR2-2
	Index
	SS/PBCH block and CORESET multiplexing pattern 
	Number of RBs 
	Number of Symbols 
	Offset (RBs) 

	0
	1 
	24
	2
	2

	1
	1 
	48
	1
	0

	2
	1
	4848
	12
	28

	3
	1 
	4896
	21
	0

	4
	1
	4896
	22
	28

	5
	13 
	9624
	12
	38

	6
	13 
	9648
	22
	38

	7
	3 
	24
	2
	-20 if ,
-21 if 

	8
	3
	24
	2
	24

	9
	3 
	48
	2
	-20 if ,
-21 if 

	10
	3
	48
	2
	48

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved



=============================== Unchanged Text Omitted ===================================
============================== End of TP #2 for TS 38.213 ==================================

TP#3 for TS 38.213
============================== Start of TP #3 for TS 38.213 ==================================
13 	UE procedure for monitoring Type0-PDCCH CSS sets
=============================== Unchanged Text Omitted ===================================
Table 13-10B: Set of resource blocks and slot symbols of CORESET for Type0-PDCCH search space set when {SS/PBCH block, PDCCH} SCS is {480, 480} kHz or {960, 960} for FR2-2
	Index
	SS/PBCH block and CORESET multiplexing pattern 
	Number of RBs 
	Number of Symbols 
	Offset (RBs) 

	0
	1 
	24
	2
	0

	1
	1
	2448
	21
	4

	2
	1 
	4848
	12
	0

	3
	1
	4896
	12
	14

	4
	1 3
	4824
	12
	28

	5
	13
	4848
	22
	0

	6
	1
	48
	2
	14

	7
	1
	48
	2
	28

	8
	1
	96
	1
	0

	9
	1
	96
	1
	76

	10
	1
	96
	2
	0

	11
	1
	96
	2
	76

	12
	3 
	24
	2
	-20 if ,
-21 if 

	13
	3
	24
	2
	24

	14
	3 
	48
	2
	-20 if ,
-21 if 

	15
	3
	48
	2
	48



Table 13-10C: Set of resource blocks and slot symbols of CORESET for Type0-PDCCH search space set when {SS/PBCH block, PDCCH} SCS is {960, 960} kHz for FR2-2
	Index
	SS/PBCH block and CORESET multiplexing pattern 
	Number of RBs 
	Number of Symbols 
	Offset (RBs) 

	0
	1
	24
	2
	

	1
	1
	48
	1
	

	2
	1
	48
	2
	

	3
	1
	96
	2
	

	4
	3
	24
	2
	

	5
	3
	48
	2
	

	6
	
	
	
	

	7
	
	
	
	

	8
	
	
	
	

	9
	
	
	
	

	10
	
	
	
	

	11
	
	
	
	

	12
	
	
	
	

	13
	
	
	
	

	14
	
	
	
	

	15
	
	
	
	



=============================== Unchanged Text Omitted ===================================
============================== End of TP #3 for TS 38.213 ==================================

TP#4 for TS 38.213
============================== Start of TP #4 for TS 38.213 ==================================
13 	UE procedure for monitoring Type0-PDCCH CSS sets
=============================== Unchanged Text Omitted ===================================
Table 13-15A: PDCCH monitoring occasions for Type0-PDCCH CSS set - SS/PBCH block and CORESET multiplexing pattern 3 and {SS/PBCH block, PDCCH} SCS {480, 480} kHz or {960, 960} kHz
	Index
	PDCCH monitoring occasions (SFN and slot number)
	First symbol index
( = 0, 1, …, 31)

	0
	
 
	2, 9 in
, 

	1
	Reserved

	2
	Reserved

	3
	Reserved

	4
	Reserved

	5
	Reserved

	6
	Reserved

	7
	Reserved

	8
	Reserved

	9
	Reserved

	10
	Reserved

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved



=============================== Unchanged Text Omitted ===================================
============================== End of TP #4 for TS 38.213 ==================================

TP#5 for TS 38.215
============================== Start of TP #5 for TS 38.215 ==================================
5.1.3 SS reference signal received quality (SS-RSRQ)
=============================== Unchanged Text Omitted ===================================
Table 5.1.3-1: NR Carrier RSSI measurement symbols
	OFDM signal indication endSymbol
	Symbol indexes

	
	

	0
	{0,1}

	1
	For 480 kHz and 960 kHz {0,1,2,..,10,12}; otherwise {0,1,2,..,10,11}

	2
	{0,1,2,…, 5}

	3
	For 480 kHz and 960 kHz {0,1,2,..,8}; otherwise {0,1,2,…, 7}



=============================== Unchanged Text Omitted ===================================
============================== End of TP #5 for TS 38.215 ==================================
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