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List of Open Issues

Some of the following issues are still open in RACH procedure.
1. SSB to RACH occasion/preamble index mapping
2. RAPID definition and size
3. RA-RNTI calculation
4. RRC parameters for RACH configuration
5. Criteria for SS block selection during Msg1 retransmission
6. Msg2/Msg3 formats and timeline
7. Timing advance related discussion in single and multiple UL BWP
8. RAR window duration
a. Might be discussed in RAN2
9. Bandwidth part related RACH discussion
10. CORESET monitoring during RACH procedure
11. Signaling of RACH resource configuration
12. Beam reporting in RACH procedure
13. Support of dedicated RACH resource configuration


SS Block to RACH transmission occasion and preamble mapping

SSB(s) to Overlapped Subsets of RACH Preambles
NR supports a mapping from different SSBs to overlapping subset of RACH preamble indices with one RACH transmission occasion.
· Yes:
· ZTE, 
· Ericsson (proposes to define QCL between Msg2 DMRS and RACH preambles in this scenario) 
· No:
· Nokia
· OPPO

Comment: It is FFS whether to support a mapping from different SSBs to overlapping subset of RACH preamble indices with one RACH transmission occasion.
Mapping of CBRA among multiple SSBs
· NR down-selects from following options:
· Alt 1: When multiple SS block associated with one RO, the preamble indices for different SS blocks are mapped consecutively.
· Supported by: Qualcomm, [Intel], [Ericsson], DOCOMO, Sharp, [Nokia]
· Alt 2: When multiple SS block associated with one RO, the preamble indices for different SS blocks are not mapped consecutively.
· Supported by: Huawei, LGE
Proposal: 
· When multiple SS block associated with one RO, the preamble indices for different SS blocks are mapped consecutively.
Mapping of CBRA and CFRA for one SSB
· NR down-selects from following options:
· Alt 1: Preamble indices for CBRA and CFRA for one SSB are mapped consecutively in one RACH transmission occasion.
· Supported by: ZTE, Ericsson
· Alt 2: Preamble indices for CBRA and CFRA for one SSB are not mapped consecutively in one RACH transmission occasion
· Supported by: Huawei, Qualcomm
Comment: Down-select from above two options.

SSB to RACH occasion/preamble mapping
Prior offline agreement:
Following got approved in one of the offline discussion during the last meeting but was not brought to the main session. 
“For ZC type RACH preamble sequence, RACH preamble indices within one RACH transmission occasion are in the order of:
· Increasing cyclic shifts of a root sequence with logical root index and then
· Increasing logical root index “
Several alternative mapping orders have been proposed to map actually transmitted SS Blocks to RACH occasions and preamble indices.
Alt 1: 
i. Increasing preamble indices in single RACH occasion and then
ii. Increasing the number of frequency multiplexed RACH occasions and then
iii. Increasing the number of time multiplexed RACH occasion

· Supported by: DOCOMO, Intel, Qualcomm, Ericsson, ZTE

Alt 2:

i. Increasing preamble indices in single RACH occasion and then
ii. Increasing the number of time multiplexed RACH occasions and then
iii. Increasing the number of frequency multiplexed RACH occasion

· Supported by: Samsung

Alt 3:
Gnb can configure both time first and frequency first mapping.
· Supported by: Huawei

Apart from a frequency first mapping, DOCOMO and Qualcomm have also proposed to consider a mapping rule that indicates that different SSBs are mapped to different RACH occasions in time domain, 

Comment:
Support following proposals.
“For ZC type RACH preamble sequence, RACH preamble indices within one RACH transmission occasion are in the order of:
· Increasing cyclic shifts of a root sequence with logical root index and then
· Increasing logical root index “
NR, at least, supports following mapping order from actually transmitted SS blocks to RACH occasion/preamble index.
i. Increasing preamble indices in single RACH occasion and then
ii. Increasing the number of frequency multiplexed RACH occasions and then
iii. Increasing the number of time multiplexed RACH occasions
iv. FFS: Time first mapping
v. Note: Whether to support mapping rule flag which indicates that different SS blocks are mapped to different RACH occasions in time domain will be decided after deciding RRC parameters.

Number of Preamble Indices in one RACH Occasion
Comment:
Decide if more than 64 preambles can be supported in one RACH occasion that is used for CBRA and CFRA.
Decide if more than 64 preambles can be supported in one RACH occasion that is used only for CFRA.
· Decide if a different root sequence and cyclic shift can be used in the RACH occasions that are used only for CFRA

RRC Parameter List for SSB  RACH Mapping
Different Companies’ Comments on SSB  RACH Mapping
ZTE (excluding preamblesGroupA and # of associations per PRACH group)

C. [bookmark: _Ref470725228]The association time period, i.e. after how many PRACH time instances the same PRACH group is repeated.
· Range is: 
· Below 3 GHz: C={1, 2, 3, 4} (4 values)
· Between 3 GHz and 6 GHz: C={1, 2, 3, 4, 5, 6, 7, 8} (8 values)
· Above 6 GHz: C={1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 12, 14, 15, 16, 18, 20, 21, 24, 25, 28, 30, 32, 35, 36, 40, 42, 48, 49, 56, 64} (30 values = all valid numbers of actually transmitted SSBs in RMSI)

D. [bookmark: _Ref470725236]The number of PRACH groups per PRACH transmission occasion
a. PRACH groups on the same PRACH transmission occasion are separated by different preamble subsets.
b. Range is: 
i. Below 3 GHz: D={1, 2, 3, 4} (4 values)
ii. Between 3 GHz and 6 GHz: D={1, 2, 3, 4, 5, 6, 7, 8} (8 values)
iii. Above 6 GHz: D={1, 2, ..., 16} (16 values)

E. The number of preamble indices per PRACH group (for CBRA)
a. The subsets of preambles in the PRACH groups can be subdivided for the purpose of Msg.3 transmission resource size indication.
b. Range may depend on the number PRACH groups per PRACH transmission occasion. For example: 
i. For D=1: E={0, 4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48, 52, 58, 64} (16 values)
ii. For D=2: E={0, 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22, 24, 26, 29, 32} (16 values)
iii. For D=3: E={0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 11, 13, 15, 17, 19, 21} (16 values)
iv. For D=4: E={0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 11, 12, 13, 14, 16} (16 values)
v. For D=5: E={0, 1, 2, 3, 4, 5, 6, 7, 8, 9, 11, 12} (13 values)
vi. Etc.


	Range
	Association 
Time period, 

	# of PRACH groups
Per RO
	# of preamble indices
Per PRACH group
	Total:

	Below 3 GHz
	2
	2
	4
	8 bits

	Between 3 and 6 GHz
	3
	3
	4
	10 bits

	Above 6 GHz
	5
	4
	4
	13 bits


Table: Required overhead for ZTE’s proposed SSB to RACH Mapping

Huawei
gNB configures:
· Number of preambles for CBRA and CFRA per RO 
· {64, 128, 256}
· Number of preambles for CBRA per RO 
· {4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48, 52, 56, 60, 64, 80, 96, 112, 128, 144, 160, 176, 192, 208, 224, 240, 256}
· Number of SS blocks associated with one RO based on the indication of actually transmitted SS block in RMSI
· For >6GHz:
· {1, …, 8 SSBs, 2, …,8 groups}
· For <6GHz: up to 3bits
· {1, ..., 8 SSBs}

Required overhead in over-6 GHz: 13 bits
LGE

Table 1: Supported range of values of RACH preambles
	Parameter
	Value
	Explanation for current suggestion (please check section 5 for detailed explanation)

	Number of PRACH preambles for CBRA per SSB

	{4, 6, 8, 16, 24, 32, 48, 64}
	This parameter is explicitly signalled by RMSI

	Number of PRACH preambles for CBRA and CFRA per SSB
	{8, 16, 32, 64}
	This parameter is explicitly signalled by RMSI

	Maximum number of PRACH preambles for CBRA per RACH occasion
	{[64]}
	This parameter is not explicitly signalled. Instead, the number of SSB associated to a RACH occasion is explicitly or implicitly signalled, which is related to PRACH preamble mapping rule. 

	Maximum number of PRACH preambles for CBRA and CFRA per RACH occasion
	{[64], [128 or 256]}
	The maximum number of PRACH preamble per RACH occasion should be determined for RAPID size, and [64] could be considered as baseline.
The large number (e.g. 128, 256) can be used only for beam recovery or any other purpose (with smaller value of CS and lightly loaded scenario). RACH resource configuration is separately configured for beam recovery, not by RMSI, and this is provided for the purpose of same configuration framework.

	Number of RACH occasions per SSB
	M
	Configurable by network via RMSI



NOKIA
Proposal 7: Support only values according to 4xN (where 1≤N≤16).

CATT
Proposal 9: The number of RACH preambles per SSB should be the same as the number of PRACH preambles per RACH occasion unless multiple SSBs are associated with the same RACH occasion whether the separation of RACH preambles among SS blocks are needed in order to distinguish preambles associated with different SS blocks.
For the configuration of the number of PRACH preambles for CBRA per SSB, 4 * N (where 1 <= N <= 16) are enough, and no other values are needed.


Sharp
· Available PRACH preambles for CFRA per RACH occasion can be shared among multiple SSBs
· Which PRACH preamble(s) is scheduled for CFRA is up to network
· Number of PRACH preambles for CFRA per SS block is not specified
· 
· In addition to the number of PRACH preambles for CBRA per SSB, the number of SSBs per RACH occasion is signalled to the UE
· Number of PRACH preambles for CBRA and CFRA per SS block is not signalled
· Maximum number of PRACH preambles per RACH occasion is 64 at least in Rel-15
· 
DOCOMO
	Parameter
	Value

	Parameter I:
Number of PRACH preambles per SSB for both CBRA and CFRA except for CFRA with dedicated resource
	{4, 8, 16, 32, 64, 128, 192, 256}

	Parameter II:
Number of PRACH preambles for CBRA per RACH occasion per SSB
	{1, 2, 3, 4} if parameter I = 4
{2, 4, 6, 8} if parameter I = 8
{4, 8, 12, 16 } if parameter I = 16
{4, 8, 12, 16, 20, 24, 28, 32} if parameter I = 32
{4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48, 52, 56, 60, 64} if parameter I >= 64

	Number of PRACH preambles per RACH occasion
	64 (fixed)

	Mapping rule (added it based on proposal)
	{0,1} 



Overhead in over-6 GHz: 8 bits
				Qualcomm

· Number of CBRA preambles per SSB per RACH transmission occasion
· Range of values: 4 * N where 1 <= N <= 16

· Preamble mapping rule: {0,1}

· Number of SSBs per RO
· At least {1, …, 8} values should be supported.
· Note: allows Gnb to map all SSBs to one RACH transmission occasion in sub-6

· Overhead: 8 bits

Samsung
Proposal 9: NR supports equal number of SS block(s) mapping to every RACH occasion and such number of SS block(s) should be indicated to UE.

				INTEL
[bookmark: _Ref498714810]Table 4: Number of preambles
	Number of PRACH preambles for CBRA and CFRA per SSB
	{4,8,16,32,64,128,256}
                                
	Implicitly configured by PRACH configuration and association with SSB

	Number of PRACH preambles for CBRA per SSB

	{1, 2, 3, 4} if #_PRACH_SSB = 4
{2, 4, 6, 8} if #_PRACH_SSB = 8
{4, 8, 12, 16 } if #_PRACH_SSB = 16
{4, 8, 12, 16, 20, 24, 28, 32} if #_PRACH_SSB = 32
{4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48, 52, 56, 60, 64} if #_PRACH_SSB >= 64

	Explicitly configured

	Number of PRACH preambles for CBRA and CFRA per RACH occasion
	64
	Fixed in the spec



ERICSSON
	Number of PRACH preambles for CBRA and CFRA per SSB
	{4,8,16,32,64,128,256}
	See also discussion in Section 2.2.3.

	Number of PRACH preambles for CBRA per SSB
	{1, 2, 3, 4} if #PRACH_SSB = 4
{2, 4, 6, 8} if #PRACH_SSB = 8
{4, 8, 12, 16 } if #PRACH_SSB = 16
{4, 8, 12, 16, 20, 24, 28, 32} if #PRACH_SSB = 32
{4, 8, 12, 16, 24, 32, 48, 64} if #PRACH_SSB >= 64
	“#PRACH_SSB” refers to Number of PRACH preambles for CBRA and CFRA per SSB.

See also discussion in Section 2.2.3.

	Number of PRACH preambles for CBRA and CFRA per RACH occasion
	{4,8,16,32,64,128,256}
	See also discussion in Section 2.2.3.



Proposals regarding SSB  RACH Occasion/Preamble Index Mapping
Decide if RRC parameter needs to include mapping rule flag.
· Supported by: DOCOMO, Qualcomm, Huawei
Then, Down-select RRC parameter list from following options.
Alternative 1:
	Number of PRACH preambles for CBRA and CFRA per SSB
	{4,8,16,32,64,128,256}

	Number of PRACH preambles for CBRA per SSB
	{1, 2, 3, 4} if #PRACH_SSB = 4
{2, 4, 6, 8} if #PRACH_SSB = 8
{4, 8, 12, 16 } if #PRACH_SSB = 16
{4, 8, 12, 16, 20, 24, 28, 32} if #PRACH_SSB = 32
{4, 8, 12, 16, 24, 32, 48, 64} if #PRACH_SSB >= 64

	Number of PRACH preambles for CBRA and CFRA per RACH occasion
	{64, [128], [256]



· Supported by: DOCOMO, INTEL, Ericsson

Alternative 2:
· Number of CBRA preambles per SSB per RACH transmission occasion
· Range of values: 4 * N where 1 <= N <= 16

· Number of SSBs per RACH occasion

· [Number of CBRA and CFRA preambles per SSB per RACH occasion]

· Note: Inclusion of this depends on whether CBRA and CFRA are mapped consecutively or not.

· Supported by: Sharp, Qualcomm, Samsung, [CATT], LGE

Alternative 3:

· Number of preambles for CBRA and CFRA per RO 
· {64, 128, 256}
· Number of preambles for CBRA per RO 
· {4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48, 52, 56, 60, 64, 80, 96, 112, 128, 144, 160, 176, 192, 208, 224, 240, 256}
· Number of SS blocks associated with one RO based on the indication of actually transmitted SS block in RMSI
· For >6GHz:
· {1, …, 8 SSBs, 2, …,8 groups}
· For <6GHz: up to 3bits
· {1, ..., 8 SSBs}

· Supported by: Huawei

Alt 4:
C. The association time period, i.e. after how many PRACH time instances the same PRACH group is repeated.

D. The number of PRACH groups per PRACH transmission occasion

E. The number of preamble indices per PRACH group (for CBRA)

Supported by: ZTE

Special rule to allow repetition
[bookmark: _Ref498451504]Proposal:
SSB to PRACH occasion/preamble index mapping is guaranteed to be repeated after every M-th radio frame.
Is M equal to RACH configuration period? If not, how to configure M?
Down-select from following alternatives to guarantee SSB to RACH occasion/preamble index mapping:  
· Alt 1: If there are more PRACH resources for SS block association in a PRACH configuration pattern after puncture due to SSB/RMSI overlapping, some of the PRACH resources are punctured from the beginning of the PRACH pattern.  
· Proposed by: Huawei
· Alt 2: The SSB to PRACH group association is restarted every Mth radio frame with the first SS block being associated with the first PRACH group after the beginning of the Mth radio frame. Following this first association, the following SS blocks are consecutively associated PRACH groups with wrap around until the association is restarted after M radio frames.
· Proposed by: ZTE
· Other alternatives

RRC Parameter List for RACH Configuration

In addition to the RRC parameters related to SSB  RACH mapping and the parameters got agreed in [90b-NR-08], following contains companies’ positions on other RRC parameters related to RACH configuration.

· Parameters related to the mapping between CSI-RS and PRACH transmission occasions and preambles

· RSRP-ThresholdSSBlock	
· 4 bits (proposed by Huawei)
· Parameter already agreed before



· prach-Msg1SequenceLength
· Range of values: {139,839}
· Support: Ericsson, Huawei, Nokia, Intel, Qualcomm
· Not support: Mediatek, 

· prach-Msg1SubcarrierSpacing
· Range of values: {15, 30} or {60, 120} kHz
· Note: SCS is only needed for the short sequence. The long sequence SCS is determined by the preamble format.
· Support: Ericsson, Nokia, Intel, Qualcomm
· Not support:

· prach-StartingSymbolIndex
· Support: Ericsson ({0, 1, 2, 5}, Intel
· Not support: Mediatek, Qualcomm

· prach-EndSymbolIndex
· Range of values: {11, 12, 13})
· Support: Ericsson
· Not support: Mediatek, Qualcomm

· prach-PreambleFormat
· Range of values for long sequence: {0, 1, 2, 3}
· Range of values for short sequence: {A1/B1, A2/B2, A3/B3, B4, C0, C1, [A0, A1, A2, A3, B1]}
· Note: Formats A0, A1, A2, A3 are currently FFS
· Note: One proponent prefers to support format B1
· Support: Nokia, CATT
· Not support: Mediaek, Ericsson, 

· prach-FreqOffset
· Support: Mediatek, Ericsson, Qualcomm (can be configured via IAU BWP)
· Not support:

· Msg3 tone spacing
· Support: Mediatek (prach-Msg3SubcarrierSpacing), Ericsson, Huawei, Qualcomm (can be configured via IAU BWP)
· Not support:

· Number of PRACH transmission occasions FDMed in one time instance
· Note: Parameters may be decided after initial active UL BWP discussion
· Support: Mediatek ({1, 2, 3, …, 8}), Ericsson({1, 2, 4, 8}), Qualcomm (can be configured via IAU BWP)
· Not support:

· Initial active UL BWP
· Support: Huawei


· On demand OSI configuration
· Support: Huawei

· ra-PreambleIndexConfig
· Support: Mediatek, Ericsson, Qualcomm
· Not support:

· Masks for RACH resources and/or SSBs
· Support: Mediatek, Ericsson
· Not support:



· ZeroCorrelationZoneConfigDedicated
· Support: Ericsson, Qualcomm (range of values is same as that of zeroCorrelationZoneConfig)
· Not support: Mediatek,

· rootSequenceIndexDedicated
· Support: Ericsson, Qualcomm (range of values is same as that of rootSequenceIndex) 
· Not support: Mediatek,

· ra-ResponseWindowSize
· Support: Ericsson ({0.5,1,2,4,8,16,32}), Huawei, Qualcomm, 
· Not support:
· Leave up to RAN2: Mediatek

· RACH CORESET configuration
· Support: Mediatek, Ericsson, Qualcomm
· Not support:

· prach-ConfigIndexDedicated
· Support: Ericsson, INTEL, 
· Not support:

· Reference UL BWP
· Support: Qualcomm

Proposal on RRC Parameters related to RACH Configurations
Support following RRC parameters and corresponding values.
· prach-Msg1SequenceLength
· Range of values: {139,839}

· prach-Msg1SubcarrierSpacing
· Range of values: {15, 30} or {60, 120} kHz
· Note: SCS is only needed for the short sequence. The long sequence SCS is determined by the preamble format.

· prach-FreqOffset
· Msg3 tone spacing
· Number of PRACH transmission occasions FDMed in one time instance
· Initial active UL BWP
· ra-PreambleIndexConfig
· Masks of RACH resources and/or SSBs
· ra-ResponseWindowSize
· Values: 
· Ericsson ({0.5,1,2,4,8,16,32}), 
· DOCOMO suggests to include 13 ms and 15 ms as well

· RACH CORESET configuration

Discuss other RRC parameters  and finalize during the meeting.
RAPID

Definition of RAPID
· Alt 1: 	PRACH preamble index within a RACH occasion, e.g., “A RACH transmission occasion with N preamble indices has preamble index 0 to N-1, which is also used for the RAPID” 
· Proposed by several companies including ZTE, [DOCOMO], [INTEL]
· Alt 2: 6 LSB bits of PRACH preamble index
· Proposed by Ericsson
· Alt 3:  PRACH preamble index within a PRACH resource group
· PRACH resource group is a set of PRACH occasions that share the same RA-RNTI
· Considered by LGE 

Comment:
Down-select from above alternatives
Size of RAPID
Alt 1: 6 bits
· Ericsson (mentions explicitly), [INTEL], [DOCOMO],  [Sharp]
Alt 2: 8 bits
· Huawei
Comment:
Down-select from above alternatives
[bookmark: _Hlk499410721]RA-RNTI calculation

Dependency of RA-RNTI on UL carrier index
ZTE:
Proposal 18: An UL carrier indicator, e.g. one bit, is included in RAR.
Qualcomm:
RA-RNTI includes UL carrier index.
NOKIA
RAN2 to decide how to convey info whether SUL or not is targeted by RAR between
1) 1 bit indication in RAR subheader
2) RA-RNTI formula is extended to account whether SUL or not is targeted within the RAR.

Comment: 
RAN2 to decide how to convey info whether SUL or not is targeted by RAR between
1) 1 bit indication in RAR subheader
2) RA-RNTI formula is extended to account whether SUL or not is targeted within the RAR.


Inclusion of time domain occasion index or slot/symbol index in RA-RNTI calculation
· Alt 1: RACH time domain occasion index
· Supported by: Huawei, HiSilicon, Mediatek, Motorola, Lenovo 
· Alt 2: Slot and/or symbol index
· Supported by: ZTE, Sanechips, Fujitsu, Intel, CATT, Docomo
· Alt 3: RACH resource group index
· Supported by: LGE
· Note: RACH resource group is a set of RACH occasions that share the same RA-RNTI
Comment: 
Down-select from above alternatives.
Inclusion of SSB in RA-RNTI Calculation
· Alt 1: SSB is included in RA-RNTI calculation
· Supported by: Huawei, HiSilicon, Fujitsu, DOCOMO, CATT
· Alt 2: SSB is not included in RA-RNTI calculation
· Supported by: ZTE, Sanechips, Samsung, Motorola, Lenovo, Ericsson
Comment: Down-select from above alternatives.
Threshold for SS Block selection

RSRP threshold during Msg1 retransmission
Several options have been proposed by companies to reduce “ping pong” effects during Msg1.
Huawei proposed that UE can select a candidate SS block/CSI-RS with a filtered RSRP above the threshold for Msg1 (re)transmission after a time duration. Qualcomm also supports this proposal.
CATT proposed the following: “UE chooses the new selected SSB (SSB_new) only when both of the following conditions are satisfied. Otherwise, UE keeps the previously selected SSB (SSB_selected).
· RSRP (SSB_selected) < Thesh + Hys 
· RSRP (SSB_selected) < RSRP (SSB_new) -  Hys” 

Samsung proposed the following: “A UE can re-select another SS block –
a) “only” if the current SS block is deemed not suitable according to the threshold criteria, or
b) when some other SS block (SS block X) along with the current SS block (SS Block Y) satisfy the threshold criteria, but this new SS block X is better than the previously used SS block Y and also better than other SS blocks which are above the threshold.” 
Suggested proposal: UE can select a candidate SS block/CSI-RS with a filtered RSRP above the threshold for Msg1 (re)transmission after a time duration.

Msg2/Msg3 Formats and Timeline
[bookmark: _Toc498509673][bookmark: _Toc498509761][bookmark: _Toc498509799][bookmark: _Toc498509839][bookmark: _Toc498509968][bookmark: _Toc498510007][bookmark: _Toc498510107][bookmark: _Toc494444268][bookmark: _Toc494444310][bookmark: _Toc494444364][bookmark: _Toc494448059][bookmark: _Toc494449139][bookmark: _Toc494713373][bookmark: _Toc494715379][bookmark: _Toc494715572][bookmark: _Toc494715673][bookmark: _Toc494720352][bookmark: _Toc494723645][bookmark: _Toc494723756][bookmark: _Toc498509674][bookmark: _Toc498509762][bookmark: _Toc498509800][bookmark: _Toc498509840][bookmark: _Toc498509969][bookmark: _Toc498510008][bookmark: _Toc498510108][bookmark: _Toc498668916][bookmark: _Toc498668962][bookmark: _Toc498668917][bookmark: _Toc498668963][bookmark: _Toc498668918][bookmark: _Toc498668964]
Support of non-slots during RACH procedure
	Alternative
	Companies

	1.Support non-slot based CORESET periodicity
	Ericsson, Nokia

	2.Support CORESET locations at symbols other than 0-2 but ensure longer periodicity
	AT&T (ensure slot level periodicity)
Huawei & Hisilicon (ensure at least 125 us periodicity)

	3.Support CORESET locations at 0-2 with slot level periodicity
	Qualcomm



Comment:
Down-select from above options.

Timeline between Msg2 and Msg3
Minimum time gap between Msg2 and Msg3:
	Position
	Company

	N2 where N2 is determined in control session.
	Ericsson

	if UE receives Msg2 at slot n, then Msg3 should be scheduled to transmit no earlier than slot (1) n+4 for SCS=15 and 30kHz, (2) n+5 for SCS=60kHz, and (3) n+6 for SCS=120kHz.
Tone spacing is based on Msg3 SCS.
	Mediatek

	Max{1 ms, N1 + 14 symbols} excluding TA
Where N1 depends on the maximum of Msg2 and Msg3 SCS and is determined in control session.
	Qualcomm



Comment:
Consider above alternatives and finalize after taking inputs from other companies. 

Timing Advance 

Timing Advance Granularity
Following working assumption was made in 90bis.
· (Working assumption) For the timing advance in RAR, its granularity depends on:
· Subcarrier spacing of the first uplink transmission after RAR
· Supported by: Ericsson, CATT, Mediatek, ZTE, Sanechips, Huawei, Hisilicon, Qualcomm, LGE, Docomo

Table 3. Granularity of [12] bits TA command 
	Subcarrier Spacing (kHz) of the first uplink transmission after RAR
	Unit 

	15
	16*64 Ts

	30
	8*64 Ts

	60
	4*64 Ts

	120
	2*64 Ts



Note:  seconds.
Proponents for confirming working assumption: CATT, ZTE, Sanechips, LGE, Nokia, Qualcomm, Ericsson
Proponent for not confirming working assumption: Samsung
Comment:
Confirm the working assumption.
Size of TA Command
Maximum Size of TA in RAR
Following working assumption was made in 90bis.
Agreements:
· Maximum size of TA command for RAR is 12 (as a working assumption) bits.

Proponents for confirming working assumption: Nokia, Ericsson, Qualcomm, ZTE, LGE
Proponent for not confirming working assumption: Samsung
Comment:
Confirm the working assumption.

 Support of different TA for different formats
Ericsson proposed to support 5 bit TA for RACH format A0, A1 and A2. Other companies did not comment.
Comment: 
RAN2 can decide it.
Timing Advance with Multiple UL BWP
2. 	For the timing advance in MAC-CE, its granularity depends on: 
[bookmark: _Hlk498640908]b.     Following alternatives for multiple configured UL BWPs in a the TAG:
· Alt 1: Maximum Subcarrier spacing of all semi-statically configured UL within the TAG, e.g., UL BWP, SUL, CC
· Supported by: Docomo, CATT
· Alt 2: Maximum SCS of all activated UL BWPs within the TAG
· Supported by: CATT
· Alt 3: TA command or additional field in MAC-CE explicitly indicates the TA granularity used
· Supported by: Nokia, Huawei
· Alt 4: SCS of the reference UL BWP, which is identified by RRC configuration
· Supported by: Qualcomm

2.      Table I. Granularity of 6 bits TA command for the case of single UL BWP
	Subcarrier Spacing (kHz) of current UL BWP
	Unit 

	15
	16*64 Ts

	30
	8*64 Ts

	60
	4*64 Ts

	120
	2*64 Ts



Note: Ts = 1/(64*30.72*106) seconds.
Comment: 
Down-select from above alternatives.

RAR Window Duration

Ericsson’s proposal: Support RAR window length configurations of {0.5, 1, 2, 4, 8, 16, 32} slots with a maximum length of 10 ms, where the length of the slot is determined by the RAR numerology as indicated in RMSI

Docomo: Support at least [13 ms] and [15 ms] of RAR window size.
ZTE: The RAR window duration N is configured in units of CORESETs. The RAR window ends after the Nth CORESET or after the last RAR PDSCH (corresponding to the UEs RA-RNTI) that ends after the Nth CORESET.
Comment:
Down-select from following options.
· Alt 1: RAR window is configured in slots.
· Alt 1.1: Number of slot is same for all SCS.
· Supported by: Ericsson
· Alt 1.2: Number of slots can vary across SCS (to ensure that RAR window, in units of absolute time, does not become too short for higher SCS)
· Supported by: Qualcomm
· Alt 2: RAR window is configured in units of CORESETs
Maximum RAR window size is down-selected from the following:
· Alt 1: 10 ms
· Supported by: Ericsson
· Alt 2: 15 ms
· Supported by: DOCOMO

RACH Procedure in BWP


Relationship between FDMed PRACH transmission occasions and initial active UL BWP
All FDMed PRACH transmissions occasions are configured within the initial active UL (IAU) BWP
· Supported by:
· Intel, Samsung, Qualcomm
· Opposed by: 
· LGE
Comment:
Decide if all FDMed PRACH transmissions occasions are configured within the initial active UL (IAU) BWP
Numerology of RAR for PDCCH ordered RACH
Samsung proposes that the numerology for receiving PDCCH for RAR and PDSCH for RAR (associated with the RACH procedure on SCell) is same as UE's active BWP on PCell/ PSCell.
Other options considered but prefer the proposed option.
· Option 2: Numerology for receiving PDCCH for RAR is same as numerology of UE's active BWP on PCell. Numerology of PDSCH for RAR is same as numerology of BWP in which PDSCH is scheduled by PDCCH for RAR. 
· Option 3: Numerology for receiving PDCCH for RAR and PDSCH for RAR is as configured in RMSI.
Comment: 
Support the proposal, “The numerology for receiving PDCCH for RAR and PDSCH for RAR (associated with the RACH procedure on SCell) is same as UE's active BWP on PCell/ PSCell.”


 Necessity of PRACH in Active UL BWP
INTEL proposes that if a new active UL BWP is configured for a UE, new PRACH which is associated with the new UL active BWP is to be configured for the UE. Qualcomm, in its RAN2 contribution, proposes that network can configure a special UL BWP with PRACH, together with the corresponding common search space in a DL BWP, for CBRA initiated by UE in connected mode.
Comment: Decide if new PRACH resource needs to be configured for every active UL BWP or not.
Signaling for Configuration of Initial Active UL (IAU) BWP
Signaling of numerology and BW of IAU BWP 
· Mandatory: 
· Huawei (for both serving cell with and without SUL carrier)

· Optional: 
· LGE
· Default BW of IAU BWP = BW of initial active DL (IAD) BWP
· Default SCS of IAU BWP = SCS of IAD BWP
· Lenovo & DOCOMO
· BW of IAU BWP = min(UE minimum BW, carrier BW)
· Qualcomm
· [bookmark: _GoBack]Default SCS of IAU BWP = SCS of IAD BWP

Signaling of frequency location of IAU BWP
· Mandatory: 
· Huawei (for both serving cell with and without SUL carrier), DOCOMO, Qualcomm
· Optional
· LGE
· Frequency location of IAU BWP is the same as the reference location for UL carrier
· Lenovo
· For paired spectrum, if not configured, UE assumes that the initial active UL and DL BWPs are separated by band-specific Tx-Rx frequency separation. 
· The frequency position relative to the UL EARFCN and/or UL EARFCN can be optionally signaled. 
Comment:
For FDD systems, frequency location of IAU BWP is explicitly signaled via RMSI.
Decide if signaling bandwidth and numerology of IAU BWP are mandatory or optional. If optional, decide if these can follow initial active DL BWP.

CORESET monitoring during RACH procedure

Relationship between RMSI CORESET and Msg2 CORESET
From email discussion in control channel session after 90b
· By RMSI, the UE can be configured with at least one CORESET configuration at least for PDCCH for random access.
· If not configured by RMSI, the CORESET configuration(s) for random access is/are the one(s) configured by PBCH.
· FFS: whether the CORESET configuration can be configured outside of the initial active DL BWP.

Different companies (ZTE, MEDIATEK, Qualcomm, ITRI) support that frequency domain configuration of RACH CORESET is same as that of RMSI CORESET.
Regarding time domain configuration,, ZTE and Qualcomm think that the time domain configuration of RACH CORESET is separate from RMSI CORESET/monitoring window and is configured in RMSI. ITRI thinks that the time domain configuration, except periodicity, of RACH CORESET is same as RMSI CORESET. Mediatek thinks that the configuration of timing information, at least RACH CORESET monitoring periodicity, is not same as that of RMSI CORESET.
Comment:
Frequency domain configuration of Msg 2/3/4 CORESET is same as that of RMSI CORESET.
Time domain configuration of Msg 2/3/4 CORESET is different from RMSI CORESET and is configured through RMSI.

 Relationship between Msg2/3/4 CORESET
Several companies (ITRI, Ericsson) that the CORESET for Msg 2/3/4 are same. Several companies (Qualcomm, Mediatek) think that the CORESET for Msg2/3 and 4 are same if there is no beam reporting in Msg3.
Comment:
· The configuration of CORESET for PDCCH scheduling Msg3 retransmission grant is same as the configuration of CORESET for PDCCH scheduling Msg2. 
· If there is no beam reporting in RACH Msg3, the configuration of CORESET for PDCCH scheduling Msg4 is same as the configuration of CORESET for PDCCH scheduling Msg2.

 Relationship between CORESET and initial active DL BWP
Several companies (DOCOMO and ITRI) think that the CORESET for Msg 2/3/4 are confined within initial active DL BWP.
Comment:
CORESET configured by RMSI, Msg.2 and Msg.4 is confined within initial active DL BWP.

Signaling of RACH Resource Configuration

· Alt 1: Support only semi-static signaling of RACH resource configuration
· Alt 2: Support dynamic indication signaling of RACH time-frequency resource configuration in addition to semi-static signaling [Motorola mobility, Lenovo]
Suggested offline agreement: Down-select from above options.


Beam reporting in RACH procedure

Supports: AT&T, Qualcomm, SONY
Opposed by: OPPO, CATT, Ericsson
Comment: Beam reporting in Msg3 is FFS.
Dedicated RACH Resource

INTEL proposes to configure following parameters for dedicated RACH resources: 
· prach-ConfigIndexDedicate
· Associated signal: SSB or CSI-RS
· Set of SSB (CSI-RS) indexes for multi-beam case
· PRACH format: 0, 1, 2, 3, A1/B1, A2/B2, A3/B3, B4, C0, C2 (possibly same as cell-common RACH)
· Frequency resource: starting PRB
· Time resource: BITMAP of 10 slots and number of repetitions
· Preamble index
Comment: Decide if dedicated RACH resources are supported. If yes, decide above parameters.’
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