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1 [bookmark: _GoBack]List of Open Issues
· Association of SSB to RO
· Association Rules
· SSB selection and ping-pong effect
· RRC Parameters
· TA granularity and range
· TA granularity in MAC-CE with multiple BWPs
· TA granularity in RAR
· TA range in RAR
· RAN4 LS [R1-1800012]
· RACH procedure timing
· Message 2 to Message 3 timing
· Message 2 to Message 1 retransmission timing
· Message 4 to HARQ-ACK timing
· Control channel design for RACH procedure
· CORESET configuration for msg2/3/4
· DCI for RAR
· DCI for RACH PDCCH order
· Contents of RAR message
· DCI for message 3 retransmission
· DCI for Message 4
· Msg4 HARQ-ACK resources
· RA-RNTI calculation
· Power control
· Power control for RACH message 1
· [bookmark: _Hlk503898341]Power control for RACH message 3: initial transmission beam
· Power control for RACH message 3: initial transmission power
· Power control for RACH message 3: DELTA_PREAMBLE
· Beam reporting in RACH procedure
· CFRA design and dedicated preambles
· RACH design for SUL
· Support of PRACH on UL BWP other than the initial active UL BWP
· Transmission on reserved resources
2.	Association of SSB to RO
2.1 Association Rules

Issue 1: All FDMed RACH occasions are associated to one set or all of the SSBs.
RAN1#91 agreement
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

Company positions supported by: Huawei, ZTE, LGE, Nokia, Sony and Motorola
Huawei[1] has propose a table linking Number of FDM ROs, number of SSBs per RO and version (determines whether all FDM ROs get assigned the same set of SSBs or not). 
ZTE[2] defines PRACH time instance as: A PRACH time instance is the time instance of a PRACH transmission occasion. In other words, there may be multiple frequency multiplexed PRACH transmission occasions on the same PRACH time instance. While Ericson in [R1-1800897] suggests using the term “time-domain RACH occasion”.

ZTE[2] introduces AssociationRepetitionFactor (Z) which determines the mapping in frequency domain
Proposal 4: The 2-bit RRC parameter AssociationRepetitionFactor with the same value range as prach-FDM is introduced. 
· It describes the number of consecutive FDMed RACH occasions over which the SSB association is repeated.
· Values AssociationRepetitionFactor > prach-FDM indicate that the SSBs associated to the same RACH occasion are associated with the same subset of preamble indices.
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LGE [9]:
Proposal:
	
	NRO_per_SSB = 1
	NRO_per_SSB > 1

	NFDMed_RO = 1
	Each SSB is mapped to a RO in a sequential manner in time domain.
	One SSB is associated with TDMed NRO_per_SSB RACH occasions. 

	NFDMed_RO > 1
	Each SSB is mapped to a RO in frequency-first and time-next manner according to the sequential order of SSB index. 
	One SSB is associated with NRO_per_SSB RACH occasions. The RACH occassions are mapped to a SSB in the frequency-first and time-next manner according to the sequential order of SSB index.


Proposal: NRO_per_SSB should be multiple of NFDMed_RO or NFDMed_RO should be multiple of NFDMed_RO.
LGE doesn’t support many to many mapping of SSBs to ROs
Proposal: Not support many-to-many mapping of SSBs to RACH occasions. 

Nokia [11]:
Proposal: Support configuration(s) where all FDMed RACH occasions are associated to one set or all of the SSBs.
Sony [12]:



Proposal 2: The operation of various SSB Mapping to FDM-ed PRACH occasions (e.g. at least as shown in Fig.1) shall be captured in the specifications. The detailed text proposal is FFS and to be discussed during RAN1 Meeting AH-1801.
Motorola [18]: Proposal 1: NR supports a configuration where all FDMed RACH occasions get mapped to one set of SSBs. This means that multiple SSBs may be mapped to one RACH occasion.

However, CATT[7] doesn’t support having all FDMed RACH occasions mapped to one set of SSBs:
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. 

Potential definition:
· A time-domain RACH occasion (TDRO) is the time instance of a RACH occasion. In other words, there may be multiple frequency multiplexed RACH occasions on the same time-domain RACH occasion.

Potential Agreement
· Support configurations where all FDMed RACH occasions in the same time-domain RACH occasion are associated to one set of SSBs or all the SSBs. 
· No additional RRC parameters
· Mapping rule defined in RAN1#91, along with parameters prach-FDM and SSB-per-rach-occasion determine the SSBs mapped to one time-domain RACH occasion.

Issue 2: Time synchronization period between SSBs and ROs
RAN1#91 agreement:
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)

Open point is the time period for synchronization. Several proposals have been made:
1. Time period equal the PRACH configuration period. Proposed by: LGE and Qualcomm
LGE [9]: Proposal: The time period in the above agreements should be PRACH configuration period.  
Qualcomm[19]: Proposal 4: For every RACH configuration period, the first actually transmitted SSB in a SSB burst set is mapped to the first PRACH occasion. 
2. Integer multiple of PRACH configuration period to allow all actually transmitted SSBs to be mapped to RO. Proposed by DOCOMO
DOCOMO [17]: Proposal 1: Mapping periodicity is minimum integer multiple of configured RACH configuration period such that all actually transmitted SSBs can be mapped within the time period. For every mapping periodicity, the first actually transmitted SSB in a SSB burst set is mapped to the first RACH occasion within the period.
3. Maximum value of SS burst set period and PRACH configuration period. This allows multiple PRACH configuration periods between two SS burst sets. Supported by Nokia
Nokia [11]: Proposal: “Time period” synchronizing the SSBs and RACH occasions is the maximum of PRACH configuration period and SSB burst set period. 
4. RMSI TTI. Proposed by ZTE
ZTE[2]: Proposal 5: The association restarts with the first actually transmitted SSB after a time period equal to the RMSI TTI.

Issue 3: Even mapping of SSBs to ROs
If the number of ROs is during a mapping period is not an integer multiple of the number of actually transmitted SSBs, it is possible to have some SSBs mapped to more ROs than others. This issue addresses this point, by proposing that the largest number of ROs within the mapping period that is an integer multiple of the actually transmitted SSB is used, the remaining ROs are freed up. Supported by: Huawei, DOCOMO, Qualcomm, 
[bookmark: _Ref502653718][bookmark: _Ref498451504]Huawei [1]: Proposal 1: Cyclically mapping the actually transmitted SS/PBCH blocks and ROs in one RACH configuration period. The remaining ROs that are not enough for a complete association with all the actually transmitted SS/PBCH blocks can be punctured. 
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DOCOMO [17]: Proposal 2: Remaining RACH occasion(s) after all actually transmitted SSBs are mapped within mapping periodicity should be invalid, i.e., no SSB is mapped to remaining RACH occasion(s).
Qualcomm [19]
Proposal 5: 

Within each RACH configuration period, NR supports repeating the SSB to RACH mapping N number of times where N = and 
· M = Total number of available RACH occasions within RACH configuration period
· S = Number of SSBs configured per RACH occasion
· A = Number of actually transmitted SSBs

· 
The last  occasions within each RACH configuration period remain unused.
· 
Network ensures that all actually transmitted SSBs can be mapped to RACH occasions/preamble indices at least once in each RACH configuration period, i.e.,  
Potential Agreement:
Cyclically mapping the actually transmitted SS/PBCH blocks and ROs in one SSB-to-RO mapping period. The remaining ROs that are not enough for a complete association with all the actually transmitted SS/PBCH blocks are unused by RACH, but are available to be used by other signals/channels.
Issue 4: Mapping order of CBRA preambles within RO 
RAN1#91 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

Intel [8]
Proposal 1:  
· ….
· confirm the working assumption that the preamble indices for CBRA for each SS block are mapped consecutively	
CATT[7]:
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

LGE [9]:
Proposal: When multiple SS block are associated with one RACH transmission occasion, the preamble indices for CBRA for each SS block are mapped increasing order of order of Ncs * (1/ NRO_per_SSB), when NRO_per_SSB < 1. 

Discussion point:
· CBRA preamble indices for each SSB are mapped consecutively
· CBRA preamble indices for each SSB are mapped non-consecutively

Issue 5: Indexing order of FDMed RACH occasions

Potential agreement [7]:
NR Rel-15 shall support indexing order of FDMed RACH transmissions occasions from the lowest one to the highest one in frequency domain.
2.2 SSB selection and ping-pong effect

CATT[2]:
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 

2.3 RRC Parameters
Parameter 1: (prach-FDM) – Number of FDMed ROs
RAN1#91 agreement:
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.
……
· 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

ZTE[2]
Proposal 1: The values of prach-FDM depend on the selected preamble sequence length and subcarrier spacing as well as on the maximum bandwidth of the initial active bandwidth part.
· prach-FDM={1,2,4,8} for 1.25 kHz long sequence and 15/60 kHz short sequence
· prach-FDM={1,2,3,4} for 5 kHz long sequence and 30/120 kHz short sequence
DOCOMO[17]: Proposal 4: NR supports following parameter values. 
· Number of FDMed RACH occasions : {1, 2, 4, 8}
Mediatek [R1-1800164]:
[bookmark: _Ref503534457]Proposal 3: The value range of the 2-bit RRC parameter prach-FDM is {1, 2, 4, 6}.

Ericson [R1-1800897]:
Proposal 5	The number of RACH occasions FDMed (prach-FDM) in one time instance should have a value range {1, 2, 4, 8}.

Potential agreement:
NR supports the following number of FDMed RACH occasions: {1, 2, 4, 8}

Parameter 2: CB-preambles-per-SSB
Huawei [1]:
[bookmark: _Ref498500551]Proposal 2: gNB configures:
· Number of preambles for CBRA per SSB per RO 
· {4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48, 52, 56, 60, 64}

ZTE[2]:
Proposal 3: 
•	For SSB-per-rach-occasion < 4: CB-preambles-per-SSB = 4*N, with N=1, …, 16
•	For SSB-per-rach-occasion ≥ 4: CB-preambles-per-SSB = N, with N=1, …, 16
DOCOMO [17]: Proposal 3: NR supports following parameter values.
· …
· Number of CBRA preambles per SSB per RACH transmission occasion : 
{1, 2, 3, 4} if number of SSBs per RACH occasion = 16
{2, 4, 6, 8} if number of SSBs per RACH occasion = 8
{4, 8, 12, 16} if number of SSBs per RACH occasion = 4
{4, 8, 12, 16, 20, 24, 28, 32} if number of SSBs per RACH occasion = 2
{4, 8, 12, 16, 20, 24, 28, 32, 36, 40, 44, 48, 52, 56, 60, 64} if number of SSBs per RACH occasion <= 1
Huawei shares similar view as DCM, i.e., the bits of “Number of CBRA preambles per SSB per RACH transmission occasion” could be variable based on the number of SSBs per RACH occasion. However, it is related to RAN2 and we can send an LS to RAN2 to ask them to consider the possibility.
[bookmark: _Hlk504352161]Potential agreement:
· For SSB-per-rach-occasion < 4: CB-preambles-per-SSB is selected from the set of values 4*N, with N=1, …, floor(16/SSB-per-rach-occasion)
· For SSB-per-rach-occasion ≥ 4: CB-preambles-per-SSB is selected from the set of values N, with N=1, …, floor(64/SSB-per-rach-occasion)
Discuss sending LS to RAN2.

Parameter 3: SSB-per-rach-occasion
Huawei [1], proposing a new five-bit parameter that combines number of SSBs per RO and number of FDMed ROs:
Proposal 2: gNB configures:
· …
· Mapping between transmitted SS/PBCH blocks and PRACH occasions 
· 5 bits to indicate the number of SS blocks associated with one RO and number of FDMed RACH transmission occasions, and 
· Table 1 for below 6-GHz and Table 2 for above 6-GHz.

ZTE [2]:
Proposal 2: The value range of SSB-per-rach-occasion for below 6 GHz is SSB-per-rach-occasion = {1, 2, 3, 4, 5, 6, 7, 8}. The value range of SSB-per-rach-occasion for above 6 GHz is depends on the number of actually transmitted SSBs per group (RRC parameter InOneGroup).
Table 1 – The range of SSB-per-rach-occasion above 6 GHz
	G (number of actually transmitted SSBs in a group)
	Range of SSB-per-rach-occasion 
(3 bits)

	1
	1, 2, 3, 4, 5, 6, 7, 8

	2
	1, 2, 4, 6, 8, 10, 12, 16

	3
	1, 3, 6, 9, 12, 15, 18, 24

	4
	1, 2, 4, 8, 12, 16, 24, 32

	5
	1, 2, 4, 5, 10, 15, 20, 25

	6
	1, 2, 3, 6, 9, 12, 18, 24

	7
	1, 2, 3, 4, 7, 14, 21, 28

	8
	1, 2, 4, 8, 12, 16, 24, 32



DOCOMO [17]:
Proposal 3: NR supports following parameter values.
· Number of SSBs per RACH occasion : {1/8, 1/4, 1/2, 1, 2, 4, 8, 16}

Qualcomm [19]:
Proposal 6: NR at least supports the following number of SSBs per RACH occasion:
· 1
· 2
· 4
· 8
· 16
· 1/(Number of FDMed RACH occasion). This means that one SSB is mapped to all FDMed RACH occasions.
Ericson [R1-1800897]:
Proposal 6	Below 6 GHz, the number of SSBs per RACH occasion should have a value range {1/4, 1/2, 1, 2, 4, 6, 8, 16}.
Proposal 7	Above 6 GHz, the number of SSBs per RACH occasion should have a value range {1/2, 1, 2, 4, 8, 16, 32, 64}.

Proposed Agreement:
NR supports the following number of SSBs per RACH occasion: {1/8, 1/4, 1/2, 1, 2, 4, 8, 16}
Huawei: It is better to jointly discuss “Number of preambles for CBRA per SSB per RO”, “number of FDMed RACH transmission occasions”, and “number of SSBs per RACH occasion”. Otherwise, how to configure whether the same SSB(s) mapped to all the FDMed RO or not.

Issue 4: Ambiguity regarding SSB-->RACH mapping between RAN1 and RAN2 agreements:
Sharp has mentioned that RAN2 opted for a different mapping rule, compared to RAN1's agreement, between SSB to RACH. Current version of 38.321 just uses RAN2's agreement but not RAN1's. 38.331 shows parameters related to both RAN1 and RAN2’s agreements. 
Sharpe[15]:
Proposal:
· It should be clarified which RRC parameters between “cb-preamblesPerSSB/ssb-perRACH-Occasion (RAN1-based)” and “CBRA-SSB-Resource (RAN2-based)” are applied for RMSI/HO command in terms of allowable number of bits
This has also been highlighted in some of the RAN2 contributions such a R2-180979 from Ericson.
Discuss sending LS to RAN2 for alignment between the RAN1 and RAN2 agreements.
3. 	TA granularity and range
3.1 TA granularity in MAC-CE with multiple BWPs
Issue 1: TA granularity in MAC CE command
Email discussion [90b-NR-42] agreement:
After email approval:
Agreements:
1. Maximum size of TA command for MAC-CE is 6 (as a working assumption) bits.
2. 	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.

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.

RAN1#91 (NR-LTE co-existence agenda item) agreement
Agreement:
· UL and SUL of the same cell are in the same TAG.
· If UL and SUL have different numerologies, the UE can assume that the granularity of the TA in the MAC CE (i.e. not in the Msg2) is the granularity corresponding to the smaller subcarrier spacing
· The granularity of the TA in Msg2 is determined according to the numerology of transmitted PRACH

Fujitsu [3]:
Proposal 1: For the timing advance in MAC-CE in the case with multiple configured UL BWPs in the TAG, the granularity depends on the maximum SCS of all activated UL BWPs within the TAG.
Proposal 2: Clarify a unique timing point for both the gNB and UE determining the maximum SCS, e.g. the slot transmitting TA command for the gNB and receiving TA command for the UE, or the first slot UE applying the corresponding adjustment of the uplink transmission timing.
CATT [7]:
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.
Nokia [11]: 
Proposal: Revisit the agreement made in RAN1#91 in NR-LTE co-existence AI about the granularity of the TA in the MAC CE. Select one of the options based on agreements based on email discussion [90b-NR-42]. 
Proposal: Support Alt 3: TA command or additional field in MAC-CE explicitly indicates the TA granularity used.

Issue 2: Time alignment timer
The time alignment timer is configured per TAG. When the timer expires, the UE should perform random access for initial synchronization. The LTE timer values were designed for 15 KHz, addition values might be required for other sub-carrier spacings.
Fujitsu [3]:
Proposal 3: Taking LTE as a guide, the value of timeAlignmentTimer could be modified for NR according to one of the following options:
· The timer values are scaled according to SCS (which could be done in RAN1 specifications). Alternatively the value of the timer could be indicated by the number of slots (not ms), which would require some change in the current RRC.
· Introduce smaller timer values, suitable for larger SCSs e.g. {160ms, 320ms, 640ms, 1280ms, 2560ms, 5120ms, 10240ms, infinity}, also with RCC impact.

3.2 TA granularity in RAR
Issue 1: For short preambles
Huawei [1]:
[bookmark: _Ref502653739]Proposal 8: NR support less than 12 bits size of TA command for RAR for preamble format with sequence length of L = 139, e.g., 9 bits. 

Issue 2: Depends on SCS of first uplink transmission
RAN1#91 (NR-LTE co-existence agenda item) agreement
Agreement:
· UL and SUL of the same cell are in the same TAG.
· If UL and SUL have different numerologies, the UE can assume that the granularity of the TA in the MAC CE (i.e. not in the Msg2) is the granularity corresponding to the smaller subcarrier spacing
· The granularity of the TA in Msg2 is determined according to the numerology of transmitted PRACH

Nokia [11]:
Proposal: Confirm that granularity of TA in RAR depends on the SCS of the first uplink transmission after RAR.

3.2 TA range in RAR
RAN1#91 agreementAgreements:
· Confirm the following working assumption:
· Maximum size of TA command for RAR is 12 (as a working assumption) bits.


TS38.213:







In case of random access response, a timing advance command [11, TS 38.321], , for a TAG indicates  values by index values of  = 0, 1, 2, ..., 256 if the UE is configured with a SCG, and  = 0, 1, 2, ..., 1282 otherwise, where an amount of the time alignment for the TAG for subcarrier spacing of  kHz is given by .  is defined in [4, TS 38.211] and is relative to the subcarrier spacing of the first uplink transmission from the UE after the reception of the random access response.

Only 11-bits are used
Huawei [1]:

[bookmark: _Ref502653744]Proposal 2: NR supports maximum TA command value of 3840 for RAR for preamble format with sequence length of L = 839. 
Nokia [11]:
Proposal: TA range should be 0, …, 3846.
Potential agreement
NR supports maximum TA command value of 3846 for RAR for preamble format with sequence length of L = 839.
Huawei: Could Nokia provide more explanations on the value 3846 being calculated, and we are OK to accept 3846 if it is reasonable.
Nokia: The TA range in LTE is 1282, this is to cover 100 Km cell radius + delay spread. If we have 300 Km cell radius, we could use the same 3 times the value used for LTE, this also implies that the delay spread is tripled with a 300 Km cell.
3.3 RAN4 LS [R1-1800012]

In the LS [2], RAN4 determine the TA offset for unpaired spectrum as shown Table 1.

[bookmark: _Ref503533147][bookmark: _Ref503533137]Table 1: 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



CATT [7]:

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



Intel [8]:
Proposal 3:  
· There is no impact on the performance if  is the same regardless of whether or not the NR co-exist with LTE on a TDD carrier in FR1 at least for RACH procedure

DOCOMO [17] is proposing to study if the same N_TA_Offset can be used for FDD and TDD
Proposal 6: RAN1 studies if there is any impact if the same NTA offset between FDD and TDD is defined.


Discussion points:
· Same N_TA_offset with and without NR-LTE co-existence
· Different N_TA_offset with and with NR-LTE co-existence
· Same N_TA_offset for FDD and TDD


4.	RACH procedure timing
4.1 Message 2 to Message 3 timing
Issue 1: L2 processing latency
RAN1#91 Agreement
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.

Huawei [1]: Proposal 4: Confirm the working assumption that L2=500us, where L2 refers to the MAC processing latency and it does not depend on subcarrier spacing.
[bookmark: _Ref494726146][bookmark: _Ref503444866]Mediatek [4]: Proposal 3: NR confirms the working assumption of L2=500 usec.
Qualcomm [19]: Proposal 1: Confirm L2 = 500us as the MAC processing latency during RACH procedure.
Potential agreement
Confirm L2 = 500us as the MAC processing latency during RACH procedure.
Issue2: Case of different SCS
ITL[14]:
Proposal 3: The minimum time gap in case of different SCS between Msg2 and Msg3 should be determined by N1+N2+L2+TA. 
· The SCS of N1/N2 is selected by lower SCS between Msg2 and Msg3.
· The SCS of TA is selected by that of Msg3.

4.2 Message 2 to Message 1 retransmission timing

[bookmark: _Ref503356799]Huawei [1]: Proposal 6: If a received Msg2 does not contain a response to the transmitted preamble sequence, the UE shall, if requested by higher layers, be ready to transmit a new preamble sequence after the duration of N1 plus L2.
ITL [14]:
Proposal 1: The following minimum timing requirement for a new preamble transmission should be considered:[ Single preamble transmission for a random access procedure]
· If a Msg2(RA response) is received without a response to the transmitted preamble in slot n (or OFDM symbol i in slot n) within a RAR window, the UE shall, if requested by higher layers, be ready to transmit a new preamble no later than in slot n+K or slot n+K+N with respect to the SCS of either the Msg2 or UL carrier that the preamble is transmitted.
· If a Msg2 has not been received in slot n (or OFDM symbol i in slot n) where slot n is the last slot of the RA window, the UE shall, if requested by higher layers, be ready to transmit a new preamble no later than in slot n+K or slot n+K+N with respect to the SCS of either the Msg2 or UL carrier that the preamble is transmitted.
· Where the values of K and N are be dependent on HARQ timing and processing time in control session.
Proposal 2: The following minimum timing requirement for a new preamble transmission should be considered: [Multiple preamble transmissions for contention free random access]
· If two (all) RARs are received within a RAR window, but the corresponding two (all) DL-SCH transport blocks does not contain a response to the transmitted preambles,
· If all RARs are received without a response to the transmitted preamble and the last received RAR among all RARs is received in slot n (or OFDM symbol i in slot n) within a RAR window, the UE shall, if requested by higher layers, be ready to transmit a new preamble no later than in slot n+K or slot n+K+N with respect to the SCS of either the Msg.2 or UL carrier that the multiple preambles are transmitted (B1 in Figure 2).
· Otherwise,
· If two (all) RARs have not been received in slot n (or OFDM symbol i in slot n) where slot n is the last slot of the RA window, the UE shall, if requested by higher layer, be ready to transmit a first new preamble no later than in slot n+K or slot n+K+N with respect to the SCS of either the Msg.2 or UL carrier that the multiple preambles are transmitted (B2 in Figure 2).

Qualcomm [19]:
· Minimum time gap between the end of RAR window and Msg1 retransmission if Msg1 and Msg2 have the same SCS is equal to: 
· duration of N1 + duration of N2 + L2 
· 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
· L2 refers to the MAC processing latency. L2 = 500 us.

4.3 Message 4 to HARQ-ACK timing
Huawei [1]:
[image: ]
Qualcomm [19]:
UE transmits Msg4 ACK only after contention resolution passes. If contention resolution fails, UE does not send any NACK. The contention has to be resolved at L2.
Huawei [1]:
[bookmark: _Ref503356829]Proposal 4: Minimum time gap between the end of PDSCH for Msg4 and the start of HARQ-ACK equals to the duration of N1 + L2.
Mediatek [4]:
[bookmark: _Ref503444876]Proposal 5: The timing gap between Msg4 reception and its ACK is indicated by the [3]-bit PDSCH-to-HARQ_feedback timing indicator field in DCI format 1_0.
[bookmark: _Ref503444887][bookmark: _Hlk503902078]Proposal 6: The set of values to be indexed and whether they are pre-defined in spec or signaled by higher layer are left to the control channel session to decide. 
Qualcomm [19]:
· Minimum time gap between Msg4 and Msg4 ACK transmission if Msg4 and Msg4 ACK have the me SCS is equal to: 
· duration of N1 + L2 
· [bookmark: _Hlk503902197]N1 refers to the value determined in control session with front loaded plus additional DMRS and UE capability #1
· L2 refers to the MAC processing latency. L2 = 500 us.
Potential Proposal:
· The timing gap between Msg4 reception and its ACK is indicated by the [3]-bit PDSCH-to-HARQ_feedback timing indicator field in DCI format 1_0.
· The set of values to be indexed are predefined in the spec
· The minimum time gap between Msg4 and Msg4 HARQ-ACK is equal to the duration of N1 + L2, where
· N1 refers to the value determined in control session with front loaded plus additional DMRS and UE capability #1
· L2 refers to the MAC processing latency. L2 = 500 us.

5. 	Control channel design for RACH procedure
5.1 CORESET configuration for msg2/3/4

Issue 1: Random access coreset is the same as or different from the RMSI coreset
Same as RMSI coreset. Supported by: ZTE, LGE
ZTE [2]: Proposal 12: The UE monitors Msg2 PDCCH in every slot in the RAR window based on the RMSI-PDCCH-Config in MIB. If the RMSI-PDCCH Config configures two search spaces per slot (associated with different SSBs for RMSI reception), then the UE only needs to monitor one of them (based on if the SSB selected for RA is associated with the first or second search space in a slot).
LGE [9]: Proposal: CORESET for RACH procedure is the same as that of the RMSI. 
Different from RMSI CORESET. Supported by: 
Issue 2: Timing of Msg 2/3/4 grants
Qualcomm[19]: Proposal 7: NR supports Msg2/3/4 grants to be only transmitted in symbol 0-2 of each slot.
Nokia [11]: Proposal: UE monitors Msg2 search space in the first CORESET in case of PRACH preamble is associated to even SS/PBCH block index and in the second CORESET in case of PRACH preamble is associated to odd SS/PBCH block index in case of two CORESETs within a slot and RMSI CORESET configuration is used for RAR.

Ericson [20}
[bookmark: _Toc503532021][bookmark: _Toc503532056][bookmark: _Toc503532234][bookmark: _Toc503532949][bookmark: _Toc503533001][bookmark: _Toc503533032][bookmark: _Toc503535371][bookmark: _Toc503536369][bookmark: _Toc503536408][bookmark: _Toc503536454][bookmark: _Toc503536683][bookmark: _Toc503536720][bookmark: _Toc503538855][bookmark: _Toc503539079]Proposal: If configured in RMSI, a single CORESET configuration is configured for random access scheduling message 2/message 3-retx/message 4.


5.2 DCI for RAR
Issue 1: DCI Format
Ericson[20]:
[bookmark: _Toc503462217][bookmark: _Toc503462327][bookmark: _Toc503462465][bookmark: _Toc503462495][bookmark: _Toc503462556][bookmark: _Toc503462695][bookmark: _Toc503513571][bookmark: _Toc503532012][bookmark: _Toc503532047][bookmark: _Toc503532225][bookmark: _Toc503532940][bookmark: _Toc503532992][bookmark: _Toc503533023][bookmark: _Toc503535361][bookmark: _Toc503536359][bookmark: _Toc503536398][bookmark: _Toc503536444][bookmark: _Toc503536673][bookmark: _Toc503536710][bookmark: _Toc503538845][bookmark: _Toc503539069]Observation: DCI for RAR can be designed based on DCI format 1_0 with modifications

Issue 2: DCI contents:
Samsung [10]:
	Field
	Bits
	Needed?
	Comments

	Header
	1?
	No
	This is not needed for RAR DCI as UE will use RA-RNTI to monitor, there should be no ambiguity for UE.

	BWP indicator
	0, 1, 2
	Maybe not
	For the DL assignment, the PDSCH can just stick to the same DL BWP as the same of the received DCI.

	Frequency-domain PDSCH resources

	
	yes
	Same as Fallback DCI only supports resource allocation type 1
FFS the bitwidth is further dependent on BWP size

	Time-domain PDSCH resources
	2?
	yes
	RAR CORESET and RMSI CORESET could be the same, and the time domain for RMSI PDSCH could be a default one configuration (e.g., one set of slot shifting, starting symbol and number of consecutive symbols), so for RAR PDSCH, it could introduce the offset to that configuration of RMSI PDSCH time domain, to provide flexibility of scheduling RAR.

	VRB-to-PRB mapping
	1
	May or may not
	Flag to control VRB-to-PRB mapping (block interleaved or non-block interleaved). Only present/relevant for resource allocation type 1. But could be hard coded. 

	Bundling size indicator
	0, 1
	No
	Using a default value is enough.

	Modulation and coding scheme 
	4?
	yes
	MCS, Maybe less bits for RAR, could be similar as truncated MCS indication in LTE,



5.3 DCI for RACH PDCCH order
Samsung [10]:
Proposal 7: For PDCCH order triggered PRACH, the SSB-index/CSI-RS index is explicitly given in the DCI. 

Ericson [20]:
[bookmark: _Toc503535370][bookmark: _Toc503536368][bookmark: _Toc503536407][bookmark: _Toc503536453][bookmark: _Toc503536682][bookmark: _Toc503536719][bookmark: _Toc503538854][bookmark: _Toc503539078]Proposal: The DCI for scheduling random access procedure initiated by a PDCCH order should at least contain the following fields: UL/SUL indicator and Preamble index indicator.

5.4 Contents of RAR message
Issue 1: Uplink grant in RAR
RAN1#91 agreements
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)

Based on this agreement, the content of the DCI should also be decided by the scheduling and HARQ agenda item.

Samsung [10]:
Proposal 2: the content of UL grant in RAR is to include: Hopping flag, Frequency-domain PDSCH resources, Time-domain PDSCH resources Truncated MCS, TPC command, CSI request, BWP indicator. 
Issue 2: Response to multiple SSBs mapped to the same RO
Two options as shown in figure below (Motorola [18]):




Motorola [2]: Proposal 2: NR supports gNB to generate multiple smaller RAR MAC PDUs, if one RACH occasion is associated with multiple SSBs.

5.5 DCI for message 3 retransmission
Issue 1: DCI format
Ericson [20]:
[bookmark: _Toc503513572][bookmark: _Toc503532013][bookmark: _Toc503532048][bookmark: _Toc503532226][bookmark: _Toc503532941][bookmark: _Toc503532993][bookmark: _Toc503533024][bookmark: _Toc503535362][bookmark: _Toc503536360][bookmark: _Toc503536399][bookmark: _Toc503536445][bookmark: _Toc503536674][bookmark: _Toc503536711][bookmark: _Toc503538846][bookmark: _Toc503539070]Observation: DCI for Msg3 retransmissions can use DCI format 0_0

Issue 2: DCI Contents
Samsung [10]:
	Field
	Bits
	Needed?
	comments

	Header
	1?
	maybe
	For the case that if msg.3 re-transmission DCI has same size of msg.4 DCI. This header could be used for UE to identify this is for msg.3 re-transmission 

	BWP indicator
	0, 1, 2
	no
	For DCI scheduled msg.3 re-transmission, as the UE already conduct the first msg.3 transmission. Don’t see a strong motivation to change the BWP at this stage.

	Frequency-domain PUSCH resources
	
	yes
	Same as Fallback DCI only supports resource allocation type 1
the bitwidth is further dependent on BWP size

	Time-domain PUSCH resources
	[2?]
	yes
	Index into an default table providing the set of OFDM symbols used for PUSCH transmission, the start slot offset, starting OFDM symbol offset or the consecutive number of OFDM symbols offset, these offsets are with respect to the configuration of UL grant in RAR. 

	VRB-to-PRB mapping
	1
	May or may not
	Flag to control VRB-to-PRB mapping (block interleaved or non-block interleaved). Only present/relevant for resource allocation type 1. But could be hard coded. 

	FH flag

	1
	yes
	To control uplink frequency hopping. Some resource allocation filed bits are interpreted differently in case of hopping.

	Modulation and coding scheme 
	[4?]
	yes
	MCS, Maybe less bits for RAR, could be similar as truncated MCS indication in LTE,

	New data indicator
	1
	no
	PDCCH addressed to Temporary C-RNTI is only for msg.3 re-transmission, should NOT be new data. 

	Redundancy version
	2
	yes
	HARQ retransmission for msg.3 is considered, so that the RV needs to be indicated by gNB.

	TPC command for PUSCH 
	2
	Yes
	

	SRS request
	4
	Yes
	To trigger an SRS transmission in the uplink.

	CSI request
	[0–6] 
	Yes
	CSI measurement request and CSI report trigger for CSI on PUSCH. The problem is that to have a fixed size for this field as for initial access UE doesn’t know the RRC configured size.



5.6 DCI for Message 4

Samsung [10]:
	Field
	Bits
	Needed?
	Description

	Header
	1?
	maybe
	For the case that if msg.3 re-transmission DCI has same size of msg.4 DCI. This header could be used for UE to identify this is for msg.3 re-transmission 

	BWP indicator
	0, 1, 2
	no
	For the DL assignment, the PDSCH can just stick to the same DL BWP as the same of the DCI.

	Frequency-domain PDSCH resources
	
	yes
	Same as Fallback DCI only supports resource allocation type 1
FFS the bitwidth is further dependent on BWP size

	Time-domain PDSCH resources
	2?
	yes
	Msg.4 CORESET and RMSI CORESET could be the same, and the time domain for RMSI PDSCH could be a default one configuration (e.g., one set of slot shifting, starting symbol and number of consecutive symbols), so for msg.4 PDSCH, it could introduce the offset to that configuration of RMSI/RAR PDSCH time domain, to provide flexibility of scheduling msg.4.

	VRB-to-PRB mapping
	1
	Maybe
	Flag to control VRB-to-PRB mapping (block interleaved or non-block interleaved). Only present/relevant for resource allocation type 1. But could be hard coded. 

	Bundling size indicator
	0, 1
	No
	Using a default value is enough.

	Modulation and coding scheme 
	4?
	yes
	MCS, Maybe less bits for RAR, could be similar as truncated MCS indication in LTE,

	TPC command for PUCCH 
	2
	yes
	UE needs to feedback ACK after successfully decoded msg.4 with contention resolution.

	ARI (ACK/NAK Resource Index)
	2
	Yes
	Needed for ACK resource indication

	HARQ timing indicator
	3
	yes
	To indicate the ACK timing for the msg.4




5.7 Msg4 HARQ-ACK resources
Covered in PUCCH agenda item#7.3.2.4
Samsung [10]:
Proposal 6: PUCCH resource for msg.4 ack is determined by ARI and other field indication, e.g., HARQ timing, based on the configuration in the RMSI.

6. 	RA-RNTI calculation
In 38.321:
The RA-RNTI associated with the PRACH in which the Random Access Preamble is transmitted, is computed as:
RA-RNTI= 1 + s_id + 14*t_id + 14*X*f_id + 14*X*Y*ul_carrier_id
where s_id is the index of the first OFDM symbol of the specified PRACH (0 ≤ s_id < 14), t_id is the index of the first slot of the specified PRACH in a system frame (0 ≤ t_id < X), f_id is the index of the specified PRACH in the frequency domain (0 ≤ f_id < Y), and ul_carrier_id is the UL carrier used for Msg1 transmission (0 for normal carrier, and 1 for SUL carrier). The values X and Y are specified in TS 38.213 [6].

Ericson [20]:
The exact values of X can be decided once RAN2 has decided on RAR widndow length. Here different values af X might be needed for single (CFRA and CBRA) preamble and multiple (CFRA) preambles for CFRA. 
The value of Y can be decided once the maximum value of the parameter of “the number of RACH occasions FDMed in one time instance” is agreed.
[bookmark: _Toc503183235][bookmark: _Toc503183877][bookmark: _Toc503516984][bookmark: _Toc503532017][bookmark: _Toc503532052][bookmark: _Toc503532230][bookmark: _Toc503532945][bookmark: _Toc503532997][bookmark: _Toc503533028][bookmark: _Toc503535366][bookmark: _Toc503536364][bookmark: _Toc503536403][bookmark: _Toc503536449][bookmark: _Toc503536678][bookmark: _Toc503536715][bookmark: _Toc503538850][bookmark: _Toc503539074]RA-RNTI should be revisited if the RAR window length for multiple preambles of CFRA is larger than 10ms. 
Potential Agreement
· In equation RA-RNTI= 1 + s_id + 14*t_id + 14*X*f_id + 14*X*Y*ul_carrier_id
· The X value is equal to the RAR window length in 120 KHz slots (subframes * 8).
· The Y value is equal to the maximum number of FDMed RACH occasions in one time instance.


7. 	Power control
7.1 Power control for RACH message 1
Issue 1: Power Ramping suspension notification to higher layers
L1 notifies higher layers when there is a Tx beam switch for the PRACH preamble retransmission so that the power ramping counter is not incremented. Supported by DOCOMO and Qualcomm
DOCOMO [17]: Proposal 5: The section 8 in TS38.213 should capture that power ramping counter suspension notification is indicated to higher layer if UE conducts UL beam switching for PRACH retransmission.

Potential Agreement [19]:
Based on prior RAN1 and RAN2 agreements, 38.213 introduces a new notification ‘power ramping counter suspension’ which allows lower layer to inform upper layer whether UE plans to use the same UL TX beam during retransmission of Msg1 or not.
We propose the following change in 38.213.
	CHANGE START



Random access procedure
Prior to initiation of the physical random access procedure, Layer 1 shall receive from higher layers a set of SS/PBCH block indexes and shall provide to higher layers a corresponding set of RSRP measurements.
Prior to the initiation of the physical random access procedure, if a UE plans to switch its UL TX beam during Msg1 retransmission, layer 1 shall notify upper layer to suspend power ramping counter.
Prior to initiation of the physical random access procedure, Layer 1 shall receive the following information from the higher layers:
	CHANGE END



Issue2: PRACH power setting procedure
Ericson [20]:
[bookmark: _Toc503462476][bookmark: _Toc503462506][bookmark: _Toc503462567][bookmark: _Toc503462706][bookmark: _Toc503513582][bookmark: _Toc503532024][bookmark: _Toc503532059][bookmark: _Toc503532237][bookmark: _Toc503532952][bookmark: _Toc503533004][bookmark: _Toc503533035][bookmark: _Toc503535374][bookmark: _Toc503536372][bookmark: _Toc503536411][bookmark: _Toc503536457][bookmark: _Toc503536686][bookmark: _Toc503536723][bookmark: _Toc503538858][bookmark: _Toc503539082][bookmark: _Hlk503299069]Proposal: In 38.213, the reference to ”serving cell  c”  should be updated to refer to “current SS block”. 
Issue3: beam selection in case of UE beam correspondence
Ericson [20]:
[bookmark: _Toc502839445][bookmark: _Toc502839468][bookmark: _Toc503462477][bookmark: _Toc503462507][bookmark: _Toc503462568][bookmark: _Toc503462707][bookmark: _Toc503513583][bookmark: _Toc503532025][bookmark: _Toc503532060][bookmark: _Toc503532238][bookmark: _Toc503532953][bookmark: _Toc503533005][bookmark: _Toc503533036][bookmark: _Toc503535375][bookmark: _Toc503536373][bookmark: _Toc503536412][bookmark: _Toc503536458][bookmark: _Toc503536687][bookmark: _Toc503536724][bookmark: _Toc503538859][bookmark: _Toc503539083]Proposal: A UE with beam correspondence should use same corresponding beam in UL as in DL.
Potential Agreement
A UE with beam correspondence shall use same corresponding beam in UL as in DL.

Issue4: Which SSB to use for estimating the preamble Tx power
Ericson [20]:
[bookmark: _Toc502839449][bookmark: _Toc502839472][bookmark: _Toc503462478][bookmark: _Toc503462508][bookmark: _Toc503462569][bookmark: _Toc503462708][bookmark: _Toc503513584][bookmark: _Toc503532026][bookmark: _Toc503532061][bookmark: _Toc503532239][bookmark: _Toc503532954][bookmark: _Toc503533006][bookmark: _Toc503533037][bookmark: _Toc503535376][bookmark: _Toc503536374][bookmark: _Toc503536413][bookmark: _Toc503536459][bookmark: _Toc503536688][bookmark: _Toc503536725][bookmark: _Toc503538860][bookmark: _Toc503539084]Proposal: For each SSB (and the associated set of preambles), the UE should base the PRACH preamble TX power on the path loss derived from the RSRP estimate associated with that SSB.
[bookmark: _Toc502839450][bookmark: _Toc502839473][bookmark: _Toc503462479][bookmark: _Toc503462509][bookmark: _Toc503462570][bookmark: _Toc503462709][bookmark: _Toc503513585][bookmark: _Toc503532027][bookmark: _Toc503532062][bookmark: _Toc503532240][bookmark: _Toc503532955][bookmark: _Toc503533007][bookmark: _Toc503533038][bookmark: _Toc503535377][bookmark: _Toc503536375][bookmark: _Toc503536414][bookmark: _Toc503536460][bookmark: _Toc503536689][bookmark: _Toc503536726][bookmark: _Toc503538861][bookmark: _Toc503539085]Proposal: A UE shall assume the beam processing gain resulting from beam correspondence using the active TX antennas when determining .

7.2 Power control for RACH message 3: initial transmission beam
How is the initial beam for RACH message 3 after the RAR has been received at the UE determined?
1. The beam for message 3 can be further refined from the beam of message 1
Qualcomm [19]:
Proposal 8: NR allows UE to refine its beams between Msg1 and Msg3. Change in processing gain arising from such beam change is included in the Msg3 power control formula.
2. The beam for message 3 is set based on the beam of message 1
Ericson [20]:
[bookmark: _Toc502839452][bookmark: _Toc502839475][bookmark: _Toc503462481][bookmark: _Toc503462511][bookmark: _Toc503462572][bookmark: _Toc503462711][bookmark: _Toc503513587][bookmark: _Toc503532029][bookmark: _Toc503532064][bookmark: _Toc503532242][bookmark: _Toc503532957][bookmark: _Toc503533009][bookmark: _Toc503533040][bookmark: _Toc503535379][bookmark: _Toc503536377][bookmark: _Toc503536416][bookmark: _Toc503536462][bookmark: _Toc503536691][bookmark: _Toc503536728][bookmark: _Toc503538863][bookmark: _Toc503539087]Proposal 10: The UE shall use the same antenna configuration in Message 3 as in Message 1.

7.3 Power control for RACH message 3: initial transmission power
Ericson [20]:
[bookmark: _Toc502839451][bookmark: _Toc502839474][bookmark: _Toc503462480][bookmark: _Toc503462510][bookmark: _Toc503462571][bookmark: _Toc503462710][bookmark: _Toc503513586][bookmark: _Toc503532028][bookmark: _Toc503532063][bookmark: _Toc503532241][bookmark: _Toc503532956][bookmark: _Toc503533008][bookmark: _Toc503533039][bookmark: _Toc503535378][bookmark: _Toc503536376][bookmark: _Toc503536415][bookmark: _Toc503536461][bookmark: _Toc503536690][bookmark: _Toc503536727][bookmark: _Toc503538862][bookmark: _Toc503539086]Proposal 9: The UE shall adjust its power setting for Msg. 3 with respect to the Msg. 2 UCI.

7.4 Power control for RACH message 3: DELTA_PREAMBLE
In 38.321:
5.1.3	Random Access Preamble transmission
The MAC entity shall, for each preamble:
1>	if PREAMBLE_TRANSMISSION_COUNTER is greater than one; and
1>	if the notification of suspending power ramping counter has not been received from lower layers; and
1>	if SS block selected is not changed (i.e. same as the previous random access preamble transmission): 
2>	increment PREAMBLE_POWER_RAMPING_COUNTER by 1.
1>	set PREAMBLE_RECEIVED_TARGET_POWER to ra-PreambleInitialReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_POWER_RAMPING_COUNTER – 1) * powerRampingStep;
…..

Need to define the parameter DELTA_PREAMBLE
Huawei [1]:
	Preamble
Format
	DELTA_PREAMBLE values

	0
	0 dB

	1
	-3 dB

	2
	-6 dB

	3
	0 dB

	-
	SCS = 15 kHz
	SCS = 30 kHz
	SCS = 60 kHz
	SCS = 120 kHz

	A0, A1, A2, A3, 
B1, B2, B3, B4, 
C0, C2
	11 dB
	14 dB
	17 dB
	20 dB



Samsung [R1-1800470]
	Preamble Format
	DELTA_PREAMBLE value

	0
	0 dB

	1
	-3 dB

	2
	-6 dB

	3
	0 dB

	A1
	8 + 3∙μ dB

	A2
	5 + 3∙μ dB

	A3
	3 + 3∙μ dB

	B1
	8 + 3∙μ dB

	B2
	5 + 3∙μ dB

	B3
	3 + 3∙μ dB

	B4
	3∙μ dB

	C0
	11 + 3∙μ dB

	C2
	5 + 3∙μ dB



Ericson [20]:
[bookmark: _Toc503462475][bookmark: _Toc503462505][bookmark: _Toc503462566][bookmark: _Toc503462705][bookmark: _Toc503513581][bookmark: _Toc503532023][bookmark: _Toc503532058][bookmark: _Toc503532236][bookmark: _Toc503532951][bookmark: _Toc503533003][bookmark: _Toc503533034][bookmark: _Toc503535373][bookmark: _Toc503536371][bookmark: _Toc503536410][bookmark: _Toc503536456][bookmark: _Toc503536685][bookmark: _Toc503536722][bookmark: _Toc503538857][bookmark: _Toc503539081]Proposal 4: RAN1 should provide input to DELTA_PREAMBLE values in 38.321.
Potential agreement:
· For long sequence preamble formats, the parameter DELTA_PREAMBLE is given by the following table:
	Preamble
Format
	DELTA_PREAMBLE values

	0
	0 dB

	1
	-3 dB

	2
	-6 dB

	3
	0 dB



Discussion Point:
· For short sequence preambles do we assume the target power is set based on a single RACH OFDM symbol, or based on all the RACH OFDM symbols in the preamble format.

8. 	Beam reporting in RACH procedure
RAN1#90b Agreement:
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


Additional beam reporting in message 3 has been proposed by Qualcomm [19]:
Proposal 9: NR supports gNB configuring reporting of SS block index, e.g., strongest SS block index, through Msg3 of contention based random access.

On the other hand, Ericson doesn’t support beam reporting in message 3 [20]:
Proposal: Do not support beam reporting in Msg3 in Rel 15, given the time constraints to finalize Rel 15 specifications


[image: ]

While no beam reporting has been suggested by Ericson [20]:
[bookmark: _Toc498410383][bookmark: _Toc498509689][bookmark: _Toc498509776][bookmark: _Toc498509815][bookmark: _Toc498509855][bookmark: _Toc498509984][bookmark: _Toc498510023][bookmark: _Toc498510120][bookmark: _Toc498510231][bookmark: _Toc498510292][bookmark: _Toc498668631][bookmark: _Toc498668722][bookmark: _Toc498668927][bookmark: _Toc498668973][bookmark: _Toc498669012][bookmark: _Toc498669153][bookmark: _Toc498669195][bookmark: _Toc498669286][bookmark: _Toc498669359][bookmark: _Toc498670015][bookmark: _Toc497917178][bookmark: _Toc498693067][bookmark: _Toc502763260][bookmark: _Toc502763339][bookmark: _Toc502763416][bookmark: _Toc502763493][bookmark: _Toc502763570][bookmark: _Toc502763647][bookmark: _Toc502763725][bookmark: _Toc502763753][bookmark: _Toc502763781][bookmark: _Toc502763809][bookmark: _Toc502763838][bookmark: _Toc502763865][bookmark: _Toc502839570][bookmark: _Toc502846518][bookmark: _Toc503284928][bookmark: _Toc503285655][bookmark: _Toc503285748][bookmark: _Toc503285781][bookmark: _Toc503449188][bookmark: _Toc503458730][bookmark: _Toc503458973][bookmark: _Toc503459285][bookmark: _Toc503459392][bookmark: _Toc503459406][bookmark: _Toc503459577][bookmark: _Toc503462222][bookmark: _Toc503462332][bookmark: _Toc503462472][bookmark: _Toc503462502][bookmark: _Toc503462563][bookmark: _Toc503462702][bookmark: _Toc503513578][bookmark: _Toc503532022][bookmark: _Toc503532057][bookmark: _Toc503532235][bookmark: _Toc503532950][bookmark: _Toc503533002][bookmark: _Toc503533033][bookmark: _Toc503535372][bookmark: _Toc503536370][bookmark: _Toc503536409][bookmark: _Toc503536455][bookmark: _Toc503536684][bookmark: _Toc503536721][bookmark: _Toc503538856][bookmark: _Toc503539080]Do not support beam reporting in Msg3 in Rel 15, given the time constraints to finalize Rel 15 specifications

9. 	CFRA design and dedicated preambles
Issue 1: CFRA Framework.
Proposals by ZTE [2]:
Proposal 6: The PRACH resource configuration for CFRA reuses the framework for CBRA with PRACHConfigurationIndex prach-frequency-start and prach-FDM. 
Proposal 7: For CFRA based on SSB, NR supports configuration of CFRA resources completely overlapping, partly overlapping and disjoint with CBRA resources. 
Proposal 8: For CFRA based on CSI-RS, NR supports configuration of CFRA resources disjoint with CBRA resources. 
Proposal 9: CFRA supports many SSB to one RACH occasion association, with one preamble index allocated per SSB. 

Issue 2: Masks for RACH resources and SSBs
Proposals by ZTE:
Proposal 11: In CFRA based on SSB, the SSBs for which a preamble is allocated is configured by a mask (bitmap) of length 4/8/64 bits for below 3 GHz / 3-6 GHz / above 6 GHz. 

Issue 3: Multiple message 1 in contention-free RACH
RAN plenary#77 endorsed the essentially functionalities to be completed by December 2017 in RP-172108:Initial access and mobility 
· Aiming December 2017 completion:
· SS/PBCH block based cell/beam detection
· Random access channel design
· Contention based RACH procedure based on single Msg.1
· Contention free RACH procedure based on single Msg.1
· RRM/RLM measurement
· Remaining minimum system information (RMSI) delivery
· Broadcast other system information (OSI) delivery
· Paging design


However, in RAN2#99, there is the following agreement:
Agreements:
· For multiple msg1 transmissions for contention free RACH 
· A single RAR window is applied for multiple msg1 transmission.  
· The RAR window is started after transmission of the first preamble after a “offset”.  
· The UE monitors multiple RA-RNTIs.  The RA-RNTI is associated to the RACH transmission occasion in which the preamble was transmitted.  
· Once a RAR is received, the RAR reception is considered successful, as in LTE.  The UE stops multiple preamble transmission.
· Details of RA-RNTI calculations are FFS

Mediatek[4]:
[bookmark: _Ref503444905]Proposal 4: NR supports multiple Msg1 transmissions before the end of RAR windows for contention-free RACH. Furthermore, they can only be transmitted in a TDM’ed manner.  
[bookmark: _Ref503444932]Proposal 5: The maximum number of Msg1 transmissions within a slot on a carrier component should be limited to one. Otherwise, it should depend on UE capability.
[bookmark: _Ref503444941]Proposal 6: The power ramping counter, the preamble transmission counter, and the selected RACH resource remain unchanged during one round of multiple Msg1 transmissions. 
[bookmark: _Ref503444947]Proposal 7: From the UE’s perspective, UE assumes single RAR reception within a RAR window even when multiple Msg1 transmission is configured. 
[bookmark: _Ref503444954]Proposal 8: Multiple Msg3 transmissions are not supported even when multiple Msg1 transmissions are configured.
Interdigital [13]:
Proposal 1:	Support dedicated time and/or frequency resource configuration used for multiple Msg1 transmission in time domain before the end of one RAR window.  
Proposal 2:	Support configurable RAR window length associated with the duration of the transmission occasion set configured for the multiple Msg1 transmission.  
Proposal 3:	Support computing RA-RNTI for each Msg1 transmission based on the its time and frequency resource allocation.
Proposal 4:	Support using the most recent path loss estimate for multiple Msg1 transmission when multiple Msg1 transmission uses different beams.
Proposal 5:	Support pre-configuration of different transmission parameters for consecutive Msg1 transmission using the same UE TX beam, for example, power ramping step and frequency resource block.  

Discussion point: Support of multiple preambles before the end of the RAR for CFRA.

Issue 4: Beam refinement and reporting procedures
Qualcomm[19]: Proposal 10: At least during CFRA to convey beam failure recovery request, NR supports transmission of dedicated CSI-RS sent along with Msg2 and reporting based on CSI-RS in the subsequent dedicated UL resource.
Proposal 11: During CFRA procedure of handover through dedicated time/frequency domain RACH resources, NR supports reporting of multiple SS block indices through Msg1.

Issue 5: Text proposals for TS 38.213 for contention free random access
Text proposals by Vivo [5] and Nokia [11].
Issue 6: Contention Free Random Access for paging – including capacity extension
Sequans [6]:
Proposal 1: NR should support contention free RA for paged UEs with an implicit indication of the assigned RA preamble over the paging related message (e.g., according to the physical allocation).
Proposal 2: The RA preamble assignment for paged UEs is proposed to be dynamically enabled/disabled either implicitly according to the ascending/descending list order of the paged UEs given by the PM, or explicitly in the PI/PM payload, or semi-statically controlled by RRC configuration.
Proposal 3: NR should support ZC sequences with cover extension at least for contention-free RA procedure for paged UEs.
 Issue 7: Use of C-RNTI in CFRA
Samsung [10]:
Proposal 3: the complete of CFRA procedure could be based on detecting PDCCH addressed to C-RNTI.

10. 	RACH design for SUL
Issue 1: Switching between normal UL carrier and SUL
Huawei [1]:
[bookmark: _Ref492587308]Proposal 9: In a cell configured with SUL, a UE can restart its Msg1 transmission over the SUL if the UE selects the normal UL for RA and RAR or contention resolution receiving failure reach the configured maximum number of trials.
Samsung [10]:
Proposal 8: UE can switch to the SUL from non-SUL during a RACH procedure. 

Issue 2: Handling of the RACH counters after switching from normal UL to SUL
Samsung [10]: Proposal 9: PREAMBLE_TRANSMISSION_COUNTER keeps increased and PREAMBLE_POWER_RAMPING_COUNTER remains unchanged in the first random access after UE switches to the SUL from Non-SUL.

11. 	Support of PRACH on UL BWP other than the initial active UL BPW
III [16]:
Proposal 1: If configuration of PRACH resources on active UL BWP other than initial active UL BWP is supported, the same number of UL BWPs with PRACH resources as the number of DL BWPs with common search space is configured and one-to-one mapping of DL and UL BWP is used.
Proposal 2: If configuration of PRACH resources on active UL BWP other than initial active UL BWP is not supported, the PRACH preambles in each RACH occasion is partitioned into number of parts equal to the number of DL BWPs with common search space, and each part of the partitioned PRACH resources within each RACH occasion is one-to-one mapped to the DL BWPs with common search space.
Discussion point:
· Support of PRACH on UL BWP other than the initial active UL BPW

12.	Transmission on reserved resources
6.3.3.2	Mapping to physical resources
The preamble sequence shall be mapped to physical resources according to





where physical resources overlapping resources declared as ‘reserved’ according to clause 4.4.3 shall be counted in the mapping process but not used for transmission,  is an amplitude scaling factor in order to conform to the transmit power  specified in [5, TS38.213], and  is the antenna port. Baseband signal generation shall be done according to clause 5.3 using the parameters in Table 6.3.3.1-1 or Table 6.3.3.1-2 with  given by Table 6.3.3.2-1.

Intel[8]
Proposal 2:  
· gNB indication of the PRACH transmission occasions that partially or fully overlap with reserved resources is considered an error in configuration for PRACH
· Agree on the text proposal 1 below.

Options to consider:
1. If PRACH resources overlap reserved resources, this is considered an error case. No UE behaviour is specified.
2. PRACH resources overlapping resources declared as reserved are not used for transmission of PRACH.
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