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Introduction
The following agreements were made for NR 4-step RA procedure in RAN1:
	RAN1#91 [1]
R1-1721498	Summary of Remaining Details on RACH Procedure	Qualcomm Inc.
Working assumption:
· When multiple SS block are associated with one RACH transmission occasion, the preamble indices for CBRA for each SS block are mapped consecutively

Agreements:
· 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
Agreements:
· NR, at least, supports following mapping from actually transmitted SS blocks to RACH occasion/preamble index.
i. In the order of increasing preamble indices in single RACH occasion and then
ii. In the order of increasing the number of frequency multiplexed RACH occasions and then
iii. In the order of increasing the number of time multiplexed RACH occasions within a RACH slot
iv. In the order of increasing the number of RACH slots
· When multiple FDMed RACH occasions are configured, at least support one configuration where all FDMed RACH occasions get mapped to the same SSB, where different SSBs are associated with different RACH occasions in time domain
· FFS: when multiple FDMed RACH occasions are configured, support one configuration where all FDMed RACH occasions get mapped to one set of SSBs

Agreements:
· Support the following for the already agreed parameters.
· RSRP-ThresholdSSBlock
· Same as possible RSRP range of values
· RSRP-ThresholdSUL
· Same as possible RSRP range of values

· RACHReceiviedTargetPower
0. 6 bits
0. Details values FFS



Agreements:
· Confirm the following working assumption:
· (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.

Agreements:
· Confirm the following working assumption:
· Maximum size of TA command for RAR is 12 (as a working assumption) bits.

R1-1721553	Summary of Remaining Details on RACH Procedure	Qualcomm Inc.
Agreements:
· Support separate configuration of the number of PRACH transmission occasions FDMed in one time instance.
· Size of value range is 2 bits.
· From UE perspective, all available FDMed PRACH transmissions occasions for initial access are configured within the initial active uplink BWP.
· Initial Active UL BWP’s(s) frequency position
· Up to RAN4 to decide
· FFS default value
· Relative frequency offset of Msg1
· Note: This defines the offset of lowest PRACH transmission occasion in frequency domain with respective to PRB 0 of initial active UL BWP(s)
· Value: {0,1,…,Bandwidth of initial active UL BWP in terms of PRBs – Bandwidth of the RACH occasion in terms of PRBs}
· The FDMed RACH transmission occasions are consecutive in frequency domain.
· Note: Bandwidth of RACH transmission occasion is an integer number of PRBs including the guard tones.
· FFS indexing of FDMed RACH transmissions occasions
· RAR window is defined in terms of slot length with respect to Msg2 SCS.
· Note: Exact duration of RAR window is decided in RAN2
· RSRPThreshold-CSI-RS
· Size of the value range is same as that of RSRPThreshold-SSB
· ra-PreambleIndexConfig
· Value range: {0,1,…,63}
R1-1721585	Summary of Remaining Details on RACH Procedure	Qualcomm Inc.

Agreements:
· Preamble indices for CBRA and CFRA are mapped consecutively for one SSB in one RACH transmission occasion.
· Association of CFRA preambles with SSBs can be reconfigured through UE-specific RRC signaling.
· Note: this does not preclude the gNB to possibly configure that the number of CFRA preambles per RO is smaller than the number of actually transmitted SSBs configured in RMSI
Agreements:
· gNB configures in RMSI the following:
· Number of CBRA preambles per SSB per RACH transmission occasion
· Number of SSBs per RACH occasion
· Number of CBRA preambles per SSB per RACH transmission occasion
· Maximum size for the range of values: 4 bits
· Number of SSBs per RACH occasion
· Maximum size for the range of values: 3 bits
Conclusion:
· Prach-configDedicated
· Note: This is configured for handover purposes.
· Up to RAN2

Agreements:
· NR supports RMSI to indicate PDCCH configuration which gives search space configuration for RACH procedure (before RRC connection setup is complete)	

Agreements:
· No default value for Initial Active UL BWP’s(s) bandwidth

Agreements:
· For the parameter defining association between CSI-RS and PRACH CFRA in handover, the value range and the actual values are up to RAN2

R1-1721623	Summary of Remaining Details on RACH Procedure	Qualcomm Inc
Agreements:
· UE is not expected to monitor more than one Msg2/Msg3/Msg4 search space in one slot.
· Starting symbol of Msg2/Msg3/Msg4 search space is the same in every slot.
Agreements:
· Confirm the following working assumption.
· (working assumption) Bit field length of RAPID is 6 bits.
Agreements:
· The preambles contained within each RACH transmission occasion are indexed from 0 to 63, which is also used for RAPID.

Agreements:
· For every time period, the first actually transmitted SSB in a SSB burst set is mapped to the first PRACH occasion 
· FFS the time period (note: there is no additional RRC impact)
R1-1721689	Summary of Remaining Details on RACH Procedure	Qualcomm Inc
Agreements:
· UE adjusts its power setting for Msg. 3 using the transmit power control command in Msg2 and the transmit power of the latest PRACH preamble
· The size of UL grant in RAR for Msg3 is left to control channel session (Scheduling/HARQ agenda item)

Agreements:
· Minimum time gap between Msg2 and Msg3 if Msg2 and Msg3 have the same SCS
· Duration of N1 + duration of N2 + L2 + TA
· N1 refers to the value determined in control session with front loaded plus additional DMRS and UE capability #1
· N2 also refers to the value determined in control session with UE capability #1
· TA is equal to the maximum timing advance value that the 12 bit TA command can provide with respect to the SCS of Msg3
· L2 refers to the MAC processing latency and it does not depend on subcarrier spacing
· L2=500us as a working assumption
· Note: If Msg2 and Msg3 have different SCS, value of N1 and N2 will refer to the ones determined in control session.

Draft LS to inform RAN4 about TA granularity – R1-1721720, which is approved. Final LS in R1-1721722




	RAN1#90bis [2]
R1-1719025	Summary of Remaining Details on RACH Procedure	Qualcomm Inc.
Agreements:
· Let X be the number of PRACH transmission occasions in the RACH configuration period which are associated (by the SSB to RACH resource association rule) with the actually transmitted SS blocks in the SS burst set period.
· X can be greater than, equal to or smaller than the number of actually transmitted SS blocks in the SS burst set
Agreements:
· For contention-based random procedure, after the UE selects one PRACH transmission occasion for Msg1 transmission, the UE is not allowed to select another one before the expiration of RAR window for the same Msg 1 transmission in Rel-15
Agreements:
· NR supports both slot based PDCCH, PDSCH and PUSCH, and non-slot based PDSCH/PUSCH transmissions for Msg2/Msg3/Msg4 transmission
· For the non-slot based transmission, 2, 4 and 7 OFDM-symbol durations for the PDSCH/PUSCH is supported
· FFS the handling of PDCCH for non-slot based transmissions
· FFS Time gap during RACH procedure applied to non-slot based transmissions
· Note: Whether to support simultaneous uplink transmission of slot and non-slot based transmission from UE’s perspective will be finalized in the control channel session

Agreements:
· Bit field length of RAPID is fixed in the spec.
· (working assumption) Bit field length of RAPID is 6 bits.
· RAN1 is discussing if 8 bits should be considered for bit field length of RAPID
· FFS the impact of SUL
· FFS: How RACH occasion is conveyed to UE
· LS to send to RAN2 – Nazmul (R1-1719036), which is endorsed and approved in R1-1719214

Agreements:
· Maximum size of TA command for RAR is 12 (as a working assumption) bits.

Discuss further offline how to rely the LS regarding TA granularity – Nazmul (QC)

R1-1719160	Summary of Remaining Details on RACH Procedure	Qualcomm Inc.
Agreements:
· Assuming N preamble indices are available in one RACH transmission occasion:
· If only one SSB is mapped to only one RACH transmission occasion, each RACH transmission occasion has preamble index 0 to N-1
· FFS other cases
Agreements:
· If many SSBs are mapped to one RACH transmission occasion, NR supports at least a mapping from different SSBs to non-overlapping subsets of RACH preamble indices within one RACH transmission occasion.
· FFS: Mapping to overlapping subsets

Agreements:
· UE may assume that the DMRS of PDCCH and the DMRS of PDSCH conveying Msg2 are QCL'ed with the SS block that the UE selected for RACH association and transmission 
· UE may assume that the DMRS of PDCCH conveying Msg3 retransmission grant is QCLed with the SS block that the UE selected for RACH association and transmission
Agreements:
· If there is no beam reporting in RACH message 3, UE may assume that the DMRS of PDCCH and the DMRS of PDSCH conveying Msg4 are QCL’ed with the SS block that the UE selected for RACH association and transmission
· FFS: Whether to support beam reporting in Msg3
· FFS: If and how beam reporting in RACH message 3 impacts message 4 Tx QCL assumption
Agreements:
· NR supports asynchronous adaptive HARQ retransmissions for RACH message 3.


Agreements:
· HARQ process ID for Msg3 PUSCH retransmission is fixed in the spec.
· HARQ process ID for Msg3 PUSCH retransmission is fixed as 0 index.
Agreements:
· SCS of Msg1 of PDCCH triggered CFRA is same as the SCS of Msg1 of contention based random access

R1-1719197	Summary of Remaining Details on RACH Procedure	Qualcomm Inc.
Agreements:
· NR supports gNB configuring the number of preambles for actually transmitted SS blocks.
· FFS: Same value for all SS blocks or different value for different SS blocks
· FFS: The range of the number of preambles – email discussion/approval till 11/27 – Nazmul (Qualcomm)
Agreements:
· For ZC type RACH preamble sequence, if only one SSB is mapped to only one RACH transmission occasion,
· RACH preamble indices are in order of:
· Increasing cyclic shifts of a root index and then
· Increasing logical root index
Proposals:
· 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.
· Alt 2: Preamble indices for CBRA and CFRA for one SSB are not mapped consecutively in one RACH transmission occasion
· Email discussion/approval (at least target potential RRC impact related approval) till 10/27 – Nazmul (Qualcomm)

Agreements:
· NR supports RACH configuration in RMSI containing 1 bit to convey SCS of Msg3
· In sub-6 GHz, subcarrier spacing of Msg3 can be either 15 or 30 kHz 
· In over-6 GHz, subcarrier spacing of Msg3 can be either 60 or 120 kHz
Agreements:
· (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.

Agreements:
1. Maximum size of TA command for MAC-CE is 6 (as a working assumption) bits.
1. For the timing advance in MAC-CE, its granularity depends on: 
a.     Subcarrier spacing of the UL BWP in the TAG that the TA in MAC-CE applies to, if there is only one configured UL BWP in the TAG, as shown in Table 1.
b.     Following alternatives for multiple configured UL BWPs in a the TAG:
            i.     Alt 1: Maximum Subcarrier spacing of all semi-statically configured UL within the TAG, e.g., UL BWP, SUL, CC
            ii. Alt 2: Maximum SCS of all activated UL BWPs within the TAG
            iii. Alt 3: TA command or additional field in MAC-CE explicitly indicates the TA granularity used 
            iv. Other alternatives are not precluded.

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.




In this contribution we discuss remaining details needed to finalize the basic RA functionality in Rel-15. In our companion contribution [2], we study the remaining issues for NR PRACH format.

Discussion of NR 4-step RA Procedure

TA granularity
For the cases where multiple configured UL BWPs are configured in the TAG, the following options are listed based on the email discussion:
· Alt 1: Maximum Subcarrier spacing of all semi-statically configured UL within the TAG, e.g., UL BWP, SUL, CC
· Alt 2: Maximum SCS of all activated UL BWPs within the TAG
· Alt 3: TA command or additional field in MAC-CE explicitly indicates the TA granularity used 
· Other alternatives are not precluded.

Next, we discuss TA granularity in multiple BWP.
After connection set up, an RRC connected mode UE may be configured with one or multiple downlink (DL) and uplink (UL) bandwidth parts (BWPs) in frequency domain for a wideband operation. Each BWP is associated with a specific numerology (sub-carrier spacing (SCS), CP type). Multiple BWPs with same or different numerologies can be configured and may also be activated for a UE simultaneously. Configured DL and UL bandwidth parts can be activated / deactivated by means of dedicated RRC signaling or other means. In addition, a UE can be configured with more than one uplink component carriers, e.g., in carrier aggregation mode. These component carriers may also be grouped to the same or different timing advance groups (TAG). 
The granularity of the timing advance (TA) command sent to an RRC connected mode UE, which is configured with one or more TAGs, should be determined per TAG, since a TA command is TAG specific. 
For the three alternatives, the advantages of the first two alternatives are as follows: First, there is no need to have explicit signaling between the network and the UE on the granularity of the TA, since the UE is aware  of  all subcarrier spacings of the configured UL BWPs among all component carriers in a TAG; second, the determined granularity of the TA meets the requirement of the TA granularity for supporting the UL synchronization for all of the configured UL BWPs, since the determined granularity of the TA command is the finest one among the granularities required to support the UL synchronization for each configured UL BWP.
Proposal 1: NR should support one of the following two methods for determination of granularity of the TA command for each TAG in the following.
· Based on the largest subcarrier spacing among all of the subcarrier spacings in all configured UL BWPs of all component carriers in a TAG, as shown in the Table 2.
· Based on the largest subcarrier spacing among all of the subcarrier spacings in all active UL BWPs of all component carriers in a TAG, as shown in the Table 2.
Table 1 Granularity of 6 bits TA command for the case of multiple UL BWPs in a TAG
	Maximum Subcarrier Spacing (kHz) in the TAG
	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.

Threshold for SS block selection for RACH resource association
In this section, we discuss threshold for SS block selection for RACH resource association to handle ping-pong effect.
When a UE is in the middle of different beams, at different measuring time instance, multiple SSBs with RSRP values above the configured threshold may be detected.
In this case, if the UE does not perform the SSB beam sweeping in the same order, it is possible that the new SSB beam quality satisfies the threshold and the beam quality of the last used SSB with measured RSRP > the threshold, but the UE selects the new SSB to build the relationship with PRACH resources, which results in the ping-pong effect.  Even if the same order is used for each sweeping, the ping-pong effect may still happen. For example, there are two SSBs with RSRPs near the thresholds. Both SSBs may take turns with measured RSRP > threshold during each sweeping.
In Figure 1, we assume that a system consists of four SSBs (L = 4). The first search order for UE is SSB1, SSB2, SSB3, and SSB4. For the first time, if we find that SSB1 satisfies the threshold, i.e., Q (SSB1) > Thesh, we can use SSB1 to establish the corresponding relation between SSB1 and time-frequency resource, and select the PRACH time-frequency resource corresponding to PRACH. The second search order for UE is SSB3, SSB4, SSB1, and SSB2. At this time, if SSB3 is found to satisfy the threshold, i.e., Q (SSB3)> Thesh, corresponding relationship between SSB3 and PRACH time-frequency resources is established. The UE chooses the PRACH time-frequency resource corresponding to SSB3. The ping-pong effect will increase the implementation of base station and the complexity of UE (E.g., the PRACH time-frequency resource used by the UE to switch back and forth).


Figure 1. Illustration of different SSB sweeping order at UE
The following approach can be used to deal with the ping-pong effect.
First, even if the new beam corresponding to the current SSB can satisfy the threshold, UE still needs to detect the original beam corresponding to the original SSB.
Second, define time interval T, RSRP threshold value Thesh > 0, and offset value Hys > 0. The RSRP threshold value Thesh and the offset value Hys are both used for the detection of the new beam corresponding to the current SSB and the original beam corresponding to the original SSB.
During the second and subsequent SSB searches process at UE, the RSRP measurements of the SSB are measured at least N times and averaged over the time interval T, where N is a positive integer greater than or equal to 2. 
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 
Proposal 2: NR should use the following methods to handle ping-pong effect for SS block selection for RACH resource association.
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 


Clarify of parameter  in PRACH in TS38.211 


In TS38.211 [4], the time-continuous signal  on antenna port  for PRACH is defined by




where  and  is given by clause 6.3.3. 



In above equation, the definition of parameter  is not given. In our view, the meaning of  is the same as that in OFDM symbol equation in section 5.3 of TS38.211, which is as follows.





The time-continuous signal  on antenna port  and subcarrier spacing configuration  for OFDM symbol  in a subframe for any physical channel or signal except PRACH is defined by

	



where ,  is given by clause 4.2, and  is the subcarrier spacing configuration.


The value of  is obtained from the higher-layer parameter k0 and is such that the lowest numbered subcarrier in a common resource block for subcarrier spacing configuration  coincides with the lowest numbered subcarrier in a common resource block for any subcarrier spacing configuration less than .


Proposal 3: Clarify that the meaning of  in time-continuous signal of PRACH is the same as that in OFDM symbol equation in section 5.3 of TS38.211.

Mapping relationship of preamble index and multiple SSB
In RAN1#91, the following working assumption was made:
Working assumption:
· When multiple SS block are associated with one RACH transmission occasion, the preamble indices for CBRA for each SS block are mapped consecutively

Obviously, with the above working assumption, it is easy to provide association relationship of preamble index and multiple SSB. Therefore, we confirm the above working assumption.

Proposal 4: Confirm the following working assumption.
Working assumption:
· When multiple SS block are associated with one RACH transmission occasion, the preamble indices for CBRA for each SS block are mapped consecutively

Indexing of FDMed RACH transmissions occasions
In RAN1#91, the following agreements were made:
· Support separate configuration of the number of PRACH transmission occasions FDMed in one time instance.
· Size of value range is 2 bits.
· From UE perspective, all available FDMed PRACH transmissions occasions for initial access are configured within the initial active uplink BWP.
· The FDMed RACH transmission occasions are consecutive in frequency domain.
· Note: Bandwidth of RACH transmission occasion is an integer number of PRBs including the guard tones.
· FFS indexing of FDMed RACH transmissions occasions
In general, for indexing order of FDMed RACH transmissions occasions, there are two options.
Option1: From the lowest subcarrier to the highest subcarrier in frequency domain
Option 2: From the highest subcarrier to the lowest subcarrier in frequency domain
As resource allocation is from lowest one to the highest one in frequency domain, option 1 is preferred.

Proposal 5: NR Rel-15 should support indexing order of FDMed RACH transmissions occasions from the lowest one to the highest one in frequency domain.
Association of SSB and FDMed RACH occasions
In RAN1#91, the following agreements were made:
· NR, at least, supports following mapping from actually transmitted SS blocks to RACH occasion/preamble index.
i. In the order of increasing preamble indices in single RACH occasion and then
ii. In the order of increasing the number of frequency multiplexed RACH occasions and then
iii. In the order of increasing the number of time multiplexed RACH occasions within a RACH slot
iv. In the order of increasing the number of RACH slots
· When multiple FDMed RACH occasions are configured, at least support one configuration where all FDMed RACH occasions get mapped to the same SSB, where different SSBs are associated with different RACH occasions in time domain
· FFS: when multiple FDMed RACH occasions are configured, support one configuration where all FDMed RACH occasions get mapped to one set of SSBs

Firstly, based on the above agreements, the case of multiple FDMed RACH occasions can be handled properly. Secondly, when multiple FDMed RACH occasions are configured, if one configuration where all FDMed RACH occasions get mapped to one set of SSBs is supported, the association of SSB and FDMed RACH occasions is more complex and it is hard to implementation for gNB and UE. Therefore, we propose not support above FFS.

Proposal6: NR Rel-15 does not support using one configuration where all FDMed RACH occasions get mapped to one set of SSBs, when multiple FDMed RACH occasions are configured. 

Value of Initial target power of received preamble for UL and SUL
In RAN1#90bis, the following working assumption was made:
1. For PRACH/PUSCH/PUCCH/SRS on an SUL carrier associated with a NR DL/UL carrier, the maximum pathloss including penetration loss difference between two UL carriers to be compensated is 76 dB.
0. 76dB can be revisited in RAN1#91 if there is a technical issue
0. Note: This maximum number is based on the assumption that the downlink carrier frequency can be up to 70GHz

In RAN1#91, the following agreements were made:
· Support the following for the already agreed parameters.
· RSRP-ThresholdSSBlock
· Same as possible RSRP range of values
· RSRP-ThresholdSUL
· Same as possible RSRP range of values
· RACHReceiviedTargetPower
0. 6 bits
0. Details values FFS
In LTE, the set of RACHReceiviedTargetPower is [-120 dBm, -118 dBm, …, -90 dBm], which has a total of 16 values and can be represented by 4 bits. Therefore, the same set as in LTE should also be used in SUL in NR.

For NR, there are a total of 2^6 = 64 different values with 6 bits. As agreed in RAN 1#90bis, for PRACH / PUSCH / PUCCH / SRS on an SUL carrier associated with a NR DL/UL carrier, the maximum pathloss including penetration loss difference between two UL carriers to be compensated is 76 dB. For power control, the SIR target is the same for SUL comparing to UL. As agreed in RAN1#90 that the PL compensation for SUL would be included in P0, the minimum value of RACHReceiviedTargetPower can be -120 dBm-76 = -196 dBm for SUL in NR.

Discussion of  for uplink transmission
In LS R1-1800012 from RAN4, RAN4 has discussed the values of  defined in TS 38.211. RAN4 has agreed the following values of  expressed in Tc for different frequency ranges (FR):

Table 2: The Value of  [Tc]
	Duplex mode of cell used for uplink transmission
	


	FDD in FR1 or FR2
	0 (Note)

	TDD in FR1 without LTE-NR coexistence 
	25560 (correspond to 13 µs)

	TDD in FR2
	13763 (correspond to 7 µs)

	Note: Regardless of whether LTE-NR coexistence is configured or not in FR1



RAN4 has not yet defined  for uplink transmission on a TDD carrier in frequency range#1 (FR1) when the NR co-exists with LTE because currently there is no corresponding TDD band.


In our view, we should adopt the value of  in Table 1 in TS 23.213, and further study the case on a TDD carrier in frequency range#1 (FR1) when the NR co-exist with LTE.


Proposal 7: Adopt the value of  in Table 2 in TS 38.213, and further study the case on a TDD carrier in frequency range#1 (FR1) when the NR co-exist with LTE.

Table 2: The Value of  [Tc]
	Duplex mode of cell used for uplink transmission
	


	FDD in FR1 or FR2
	0 (Note)

	TDD in FR1 without LTE-NR coexistence 
	25560 (correspond to 13 µs)

	TDD in FR1 with LTE-NR coexistence 
	TBD

	TDD in FR2
	13763 (correspond to 7 µs)

	Note: Regardless of whether LTE-NR coexistence is configured or not in FR1



Conclusion
This contribution discusses several open issues for the NR 4-step RA procedure. The proposals are as follows:
Proposal 1: NR should support one of the following two methods for determination of granularity of the TA command for each TAG in the following.
· Based on the largest subcarrier spacing among all of the subcarrier spacings in all configured UL BWPs of all component carriers in a TAG, as shown in the Table 2.
· Based on the largest subcarrier spacing among all of the subcarrier spacings in all active UL BWPs of all component carriers in a TAG, as shown in the Table 2.
Table 2 Granularity of 6 bits TA command for the case of multiple UL BWPs in a TAG
	Maximum Subcarrier Spacing (kHz) in the TAG
	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.

Proposal 2: NR should use the following methods to handle ping-pong effect for SS block selection for RACH resource association.
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 


Proposal 3: Clarify that the meaning of  in time-continuous signal of PRACH is the same as that in OFDM symbol equation in section 5.3 of TS38.211.

Proposal 4: Confirm the following working assumption.
Working assumption:
· When multiple SS block are associated with one RACH transmission occasion, the preamble indices for CBRA for each SS block are mapped consecutively

Proposal 5: NR Rel-15 should support indexing order of FDMed RACH transmissions occasions from the lowest one to the highest one in frequency domain.

Proposal6: NR Rel-15 does not support using one configuration where all FDMed RACH occasions get mapped to one set of SSBs, when multiple FDMed RACH occasions are configured. 


Proposal 7: Adopt the value of  in Table 2 in TS 38.213, and further study the case on a TDD carrier in frequency range#1 (FR1) when the NR co-exist with LTE.

Table 2: The Value of  [Tc]
	Duplex Mode of cell used for uplink transmission
	


	FDD in FR1 or FR2
	0 (Note)

	TDD in FR1 without LTE-NR coexistence 
	25560 (correspond to 13 µs)

	TDD in FR1 with LTE-NR coexistence 
	TBD

	TDD in FR2
	13763 (correspond to 7 µs)

	Note: Regardless of whether LTE-NR coexistence is configured or not in FR1
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