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1	Introduction
During the NR Study Item, RAN1 has established requirements and scenarios for NR [1] and has identified technology components that are needed to standardize the NR system [2]. The objective of the work item phase is to specify the NR functionalities for enhanced mobile broadband (eMBB) and ultra-reliable low latency communications (URLLC) considering frequency ranges up to 52.6 GHz and considering forward compatibility and introduction of new technology components for new use cases.
In this contribution, we discuss about the remaining details on the NR random access procedure and address the following points:
· RA description in 38.213
· On monitoring RAR
· Timing advance granularity for multiple configured UL BWPs
· Time period
· Message 2 to Message 3 timing
· Time between message 4 and HARQ-ACK for message 4
· Contents of DCI for PDCCH order
· Beam refinement
· RA-RNTI
This is a revision of R1-1800557.
2	Remaining open issues
2.1	RA description in 38.213
2.1.1	Procedure
Section 8 in 3GPP TS 38.213 [4] describes the channels needed for random access procedure as follows:
“From the physical layer perspective, the L1 random access procedure encompasses the transmission of random access preamble (Msg1) in a PRACH, random access response (RAR) in a PDSCH (Msg2), Msg3 PUSCH, and PDSCH for contention resolution.”
The quoted specification text describes the channels for the contention-based RA. For non-contention based RA (dedicated preambles), there is no Msg 3 or PDSCH. It is seen beneficial to clarify the specification text to have separate description for contention-based and contention-free RA. 
Proposal: Describe channels for the contention-free random access from the physical layer perspective. 
Text proposal to 3GPP TS 38.213 (proposed update in red):
…
8	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 initiation of the physical random access procedure, Layer 1 shall receive the following information from the higher layers:
-	Configuration of physical random access channel (PRACH) transmission parameters (PRACH preamble format, time resources, and frequency resources for PRACH transmission).
-	Parameters for determining the root sequences and their cyclic shifts in the PRACH preamble sequence set (index to logical root sequence table, cyclic shift ([image: ]), and set type (unrestricted, restricted set A, or restricted set B)).
From the physical layer perspective, the L1 contention-based random access procedure encompasses the transmission of random access preamble (Msg1) in a PRACH, random access response (RAR) in a PDSCH (Msg2), Msg3 PUSCH, and PDSCH for contention resolution.
From the physical layer perspective, the L1 contention-free random access procedure encompasses the transmission of random access preamble (Msg1) in a PRACH, and random access response (RAR) in a PDSCH (Msg2).
…
2.2	On monitoring RAR
Based on RAN1#90bis agreement as quoted below, the UE will assume the CORESET configuration(s) for random access to be the one(s) configured by NR-PBCH, i.e. the RAR CORESET equals to RMSI CORESET if RMSI doesn’t provide UE with specific RAR CORESET(s). 

	Agreements:
· By PBCH, a UE obtains at least one CORESET configuration at least for PDCCH scheduling RMSI associated with a given SS block.
· The set of aggregation levels and candidates per aggregation level for PDCCH scheduling RMSI is specified in the specification.
· FFS the indication of the support of aggregation level 16 in the cell
· FFS: Set of search spaces for OSI, random access, and paging.
· 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.




RAN1#91 further made working assumption that RMSI CORESET may have two starting symbols within a slot and correspondingly two search space sets per slot. A couple of rows from RMSI CORESET starting OFDM symbol and RMSI monitoring window timing configuration index Table 13-11 from TS 38.213 quoted below:

	Configuration Index 
	Group offset X (msec)
	Number of search space sets per slot N
	M
	Starting OFDM symbol index
(note: l is CORESET duration)

	1
	0
	1
	1
	0

	2
	0
	2
	1
	{0, l}

	…
	…
	…
	…
	…



Then, RAN1#91 made the agreement based on which the UE will monitor only one search space as quoted below.  

	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.



Given that a search space in NR is associated with a single CORESET there may be some misalignment between gNB and UE when used configuration support two CORESETs within a slot and UE monitors only one for PDCCH scheduling RAR. Thus, some rule may need to be defined to remove the possible misalignment. Possible options could be
· Option 1: UE monitors Msg2 search space always in the first CORESET in case of two CORESETs within a slot and RMSI CORESET configuration is used for RAR
· Option 2: 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

Option 2 would provide better scheduling flexibility and higher RAR capacity from network point of view reducing the latency of the random access. Thus, we prefer slightly prefer option 2 over option 1. 
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.

Text proposal to [draft TS 38.213], section 10.1:

…
[bookmark: _Hlk506559574]For Type1-PDCCH common search space, a UE is provided a configuration for a control resource set by higher layer parameter rach-coreset-configuration and a configuration for a search space by higher layer parameter ra-SearchSpace. If higher layer parameter rach-coreset-configuration is not provided to the UE, the control resource set for Type1-PDCCH common search space is the same as for Type0-PDCCH common search space.  
[bookmark: _Hlk506559673]If a UE is not provided higher layer parameter ra-SearchSpace for Type1-PDCCH common search space, the monitoring occasion in a slot within a random access response window is the first control resource set for an even SS/PBCH block index and the second control resource set for an odd SS/PBCH block index if there are two control resource sets for Type1-PDCCH common search space in the slot. Otherwise, the UE monitoring occasion in a slot within a random access response window is the first control resource set. association between monitoring occasions for Type1-PDCCH common search space and the SS/PBCH block index is the same as the association of monitoring occasions for Type0-PDCCH common search space as described in Subclause 13.
…
2.3	Timing advance granularity for multiple configured UL BWPs
We think that RAN1#91 in NR-LTE co-existence AI made a contradicting agreement related to granularity of the TA in case of multiple configured UL BWPs. The agreement is quoted below saying that for UL and SUL (i.e. UL BWPs) being in the same TAG, the granularity of the TA in the MAC CE (i.e. not in the Msg2) is the granularity corresponding to the smaller subcarrier spacing. 

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

Above is contradicting the considerations in RACH AI where the following quoted agreements were made based on email discussion [90b-NR-42]. There the options for determining granularity in case of multiple configured UL BWPs in the TAG are considering having granularity corresponding to the higher subcarrier spacing instead of smaller subcarrier spacing. One concern raised in the last meeting if having granularity corresponding to the higher SCS has potential implementation complexity as it would require interpolation (and thus higher sampling rate) on the lower SCS to implement “odd” valued TA commands. However, that can be addressed by rounding TA step size to nearest value that doesn’t require interpolation. For example, if we have two sub-carrier spacing as 15 KHz and 30 KHz, the TA step size is based on the 30 KHz SCS which is 8 Ts. If we assume that that the step size is 3 x TA step size, i.e. 24 Ts. The UE uses a timing advance of 24 Ts for 30 KHz carrier and timing advance of 32 Ts (rounding of 24 to the nearest multiple of 16) for the 15 KHz. i.e. for the lower sub-carrier spacing the UE uses the time adjustment of the higher sub-carrier spacing and rounds that to the nearest TA step size. 
On the other hand, using smaller SCS based granularity would lead to performance degradation on the transmissions using higher SCS, especially at higher speeds, which is not the case with having granularity based on higher SCS. 
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]. 
In the subsequent we assume the starting point being the email discussion agreement [90b-NR-42] which is quoted below. 
	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:
[bookmark: _Hlk498640908]                                               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.



Open item is how to determine timing advance granularity for multiple configured UL BWPs in the TAG. The following options were identified:
1. Alt 1: Maximum Subcarrier spacing of all semi-statically configured UL within the TAG, e.g., UL BWP, SUL, CC
1. Alt 2: Maximum SCS of all activated UL BWPs within the TAG
1. Alt 3: TA command or additional field in MAC-CE explicitly indicates the TA granularity used 
1. Other alternatives are not precluded.

Alt 3 would be the simplest operation with the cost of some additional field in TA command or in MAC-CE compared to Alt 1 or Alt 2. Alt 1 on the other hand is suboptimal compared to Alt2 when UE’s active UL BWP is having smaller SCS than maximum SCS of semi-statically configured UL BWPs, SUL or CCs within the same TAG. However, SCS difference in typical deployments between UL BWPs and CCs is one “step” (15 kHz vs 30 kHz below 6 GHz and 60 kHz and 120 kHz above 6 GHz). Alt 2 is seen as a simple alternative which adapts granularity to the (max) SCS in use. Drawback may be some ambiguity windows when BWP activation / deactivation happens because of which more TA commands may be needed. Based on that we slightly prefer Alt 3. 
Proposal: Support Alt 3: TA command or additional field in MAC-CE explicitly indicates the TA granularity used.

2.4	Time period
RAN1#AH-1801 made an agreement that for every time period, the actually transmitted SSBs are cyclically mapped to ROs within a period. However, it was left for further study what is the time period. 
	Agreements:
· Support cyclically mapping the actually transmitted SS/PBCH blocks and ROs within a period
· FFS the definition of the period
· FFS whether or not there a case of ROs that are not enough for a complete association with all the actually transmitted SS/PBCH blocks and if so, how to handle




In RAN1#AH-1801 the following options were considered for the definition of the time period:
· Alt1: Time period for SSB to RO synchronization is the PRACH configuration period
· Alt2: Time period for SSB to RO synchronization is integer multiple of PRACH configuration period long enough to map all actually transmitted SSBs
· Alt3: Time period for SSB to RO synchronization is the max of the PRACH configuration period and the SSB burst period
· Alt4: Time period for SSB to RO synchronization is the RMSI TTI (80 ms or 160 ms)
· Alt5: Time period for SSB to RO synchronization is the 160 ms

Further, along the discussion the following two options seemed to be most promising for down-selecting the time period definition:
	Alt2:
· 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.
Alt5:
· Time period for SSB to RO synchronization is the 160 ms
· Starting point is SFN mod 16

We think that Alt5 would be a simple solution to go forward. In there, the gNB is expected to guarantee that within 160 ms period all actually transmitted SSBs are mapped at least once to RO(s). For instance, let’s assume a synchronization period being 160 ms, 8 SSBs and the following parameters:
-	Prach-FDM = 2
-	SSB-per-rach-occasion = 2
-	Using PRACH config index 3

In one radio frame, there are 2 ROs (1 in time x 2 in frequency). 2 SSBs get mapped to 1 RO. Therefore after 2 radio frames all 8 actually transmitted SSBs get mapped. In 16 radio frames (the time period) there 8 cycles of mapping SSB to RO. 

In another example, it is assumed that there are 6 actually transmitted SSBs. In this case, in 16 radio frames there are floor(2 x 2 x 16 / 6) = 10 cycles of SSB-to-RO mapping, with the last 4 mapping opportunities left unused.

One of the benefits from using the 160 ms as time period is that we can avoid SFN rollover problem because the rollover happens every 4096 frames and with a period of 16 frame, there are 256 periods in rollover period. 

Proposal: Time period for SSB to RO synchronization is the 160 ms. 

2.5	Timing
[bookmark: _Hlk506207310]2.5.1	Message 2 to Message 3 timing
RAN1#91 made the following agreement for the minimum time gap between Msg2 and Msg3:
	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.




To enable scheduling flexibility for Msg3 transmission we propose to have in Msg2 UL grant set of bits to indicate time domain resource (slot where Msg3 is transmitted, starting symbol and the number of consecutive symbols) reusing the DCI format 0_0 3-bit Time-domain PUSCH resources field. 
Proposal: UL grant for Msg3 in Msg2 has 3-bit time domain PUSCH resource field to provide an index to pre-defined table indicating different combinations of slot offset, starting symbol, number of consecutive symbols and mapping type. 
When defining the 3-bit Time-domain PUSCH resources field for other PUSCH allocations than for Msg3, the minimum time gap is determined by the N2. Thus, for slot offset in Msg3 time domain allocation we can use the 3-bit Time-domain PUSCH resources field defined for other PUSCH allocations and then add a fixed SCS dependent slot offset value corresponding to N1+L2+TA. 
Observation: For slot offset in Msg3 time domain allocation we can use the 3-bit Time-domain PUSCH resources field defined for other PUSCH allocations and then add a fixed SCS dependent slot offset value corresponding to N1+L2+TA.
RAN1#AH-1801 made the following agreements for N1 as a function of SCS: 
Table 2.1-1. UE Processing Time and HARQ Timing [RAN1#AH-1801 Chairman notes]
	Configuration
	HARQ Timing Parameter
	Units
	15 KHz SCS
	30 KHz SCS
	60 KHz SCS
	120 KHz SCS

	Front-loaded DMRS only
	N11
	Symbols
	8
	10
	17
	20

	Front-loaded + additional DMRS
	N1
	Symbols
	13
	13
	20
	24

	Frequency-first RE-mapping
	N21
	Symbols
	10
	12
	23
	36


1. If 1st symbol of PUSCH is data-only or FDM data with DMRS, then add 1 symbol to N2 in table.

In table 1 we calculate N1+L2+TA for different SCSs assuming a front-loaded DMRS for Msg2. 
Table 1 Minimum time gap between Msg2 and Msg3 in symbols
	
	15 kHz SCS
	30 kHz SCS
	60 kHz SCS
	120 kHz SCS

	N1+ L2+TA (3846 steps)
	8+7+30 = 45
	10+14+30 = 54
	17+28+30 = 75
	20+56+30 = 106



As a result, the minimum gap between Msg2 and Msg3 in slots (assuming the Msg3 can start in the beginning of the slot) would be:
· 4 for 15 kHz SCS
· 4 for 30 kHz SCS
· 6 for 60 kHz SCS
· 8 for 120 kHz SCS

Observation: N1+ L2+TA in slots is:
-	4 for 15 kHz SCS
-	4 for 30 kHz SCS
-	6 for 60 kHz SCS
-	8 for 120 kHz SCS
Proposal: Once the set of slot offsets in 3-bit Time-domain PUSCH resources of DCI format 0_0 are defined for other PUSCH allocations, then we can add the following additional fixed slot offset value (fixed in the spec) to be applied for Msg 3 initial transmission as follows:
-	4 slots for 15 kHz SCS
-	4 slots for 30 kHz SCS
-	6 slots for 60 kHz SCS
-	8 slots for 120 kHz SCS

2.5.2	Time between message 4 and HARQ-ACK for message 4
Similar to Message 2 to Message 3 timing we propose to have scheduling flexibility for the transmission of HARQ-ACK. That could be implemented by using [3]-bit PDSCH-to-HARQ_feedback timing indicator field in DCI. The minimum gap between Msg4 and Msg4 HARQ-ACK would be equal to the duration of N1+L2.
Proposal: The minimum time gap between Msg4 and Msg4 HARQ-ACK is equal to the duration of N1 + L2.
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.
Assuming a front-loaded DMRS for Msg4 PDSCH, N1 equals to {8, 10, 17, 20} symbols for {15, 30, 60, 120 kHz} SCS, respectively. L2 being 500 usec means {7, 14, 28, 56} symbols for {15, 30, 60, 120 kHz} SCS, respectively. Correspondingly N1+L2 would be as follows per SCS: 
· 15 symbols for 15 kHz SCS
· 24 symbols for 30 kHz SCS
· 45 symbols for 60 kHz SCS
· 76 symbols for 120 kHz SCS

Thus, it seems that for FR1 the minimum gap between Msg4 and Msg4 HARQ-ACK is equal to 1 slot for 15 and 30 kHz SCS, 3 slots for 60 kHz SCS and 5 slots for 120 kHz SCS. Calculation assumes that short PUCCH in the end of the slot can be used. 
[bookmark: _Hlk506288502]Similar to previous section, add a fixed value that is SCS dependent on top of the default K1 used in 3-bit PDSCH-to-HARQ_feedback timing indicator field in DCI format 1_0. This extra delay can be {1, 1, 3, 5} slots for SCSs {15, 30, 60, 120 kHz}, respectively. 
Proposal: Add a fixed additional slot offset value that is SCS dependent on top of the default K1 used in [3]-bit PDSCH-to-HARQ_feedback timing indicator field in DCI format 1_0. so that minimum time gap between Msg4 and Msg4 HARQ-ACK can be achieved. The values are: 
· 1 slot for 15 and 30 kHz SCS
· 3 slots for 60 kHz SCS 
· 5 slots for 120 kHz SCS

Text proposal to TS 38.213 (proposed update in red):
[bookmark: _Ref500241945][bookmark: _Toc505848928]9.2.3	UE procedure for reporting HARQ-ACK
…
For DCI format 1_0, the PDSCH-to-HARQ-timing-indicator field values map to {1, 2, 3, 4, 5, 6, 7, 8}. 
For DCI format 1_0 for Msg4 scheduling, the PDSCH-to-HARQ-timing-indicator field values map to:
· {2, 3, 4, 5, 6, 7, 8, 9} for 15 and 30 kHz SCS
· {4, 5, 6, 7, 8, 9, 10, 11} for 60 kHz SCS
· {6, 7, 8, 9, 10, 11, 12, 13} for 120 kHz SCS 
…
2.6	Contents of DCI for PDCCH order
Based on RAN2 LS (R1-1801073), RAN2 assumes that the PDCCH order should contain the following fields:
•	Random Access Preamble index – Indicating which Random access preamble to use in case of contention-free random access procedure, or the value 000000 in case of contention-based random access procedure
•	BWP index – Indicating which BWP to transmit the Random access preamble on
•	SUL indicator – Indicating whether to transmit the Random access preamble on SUL or normal uplink carrier
Use cases for PDCCH order are:
· When gNB is about to schedule DL data and UE’s TA timer has been expired
· When different TA is needed for SCell than for PCell (i.e. sTAG)

For both of the use cases it’s considered that gNB knows the SSB(/CSI-RS) on which PRACH scheduled via PDCCH order is associated. In other words, we don’t see rationale to support PDCCH order when the gNB doesn’t know the candidate SSB(/CSI-RS) beam. 
Then, whether to have either RO mask or associated SSB explicitly in the content. From given RO and preamble index the UE is able to derive the associated SSB. On the other hand there may be multiple cycles of SSB to RO mapping within a time period because one PRACH configuration period doesn’t always provide ROs for each SSB and multiple configuration periods are needed to cover all SSBs. Thus, there may be the same RO index associated to multiple SSBs in different time instances within a time period. As a result, SSB should be provided in the content of PDCCH order instead of RO mask.  
[bookmark: _Hlk506201960]Thus, we consider in general that at least the following fields should be included in DCI format for PDCCH order:
· Random Access Preamble Index
· Absolute preamble index: 6-bits (since 6 bits reserved for indication of CBRA)
· UL/SUL indicator: 1-bit
· UL BWP index
· Carrier ID
· SSB index

Proposal: At least the following fields should be included in DCI format for PDCCH order DCI format for PDCCH order:
· Random Access Preamble Index
· Absolute preamble index: 6-bits (since 6 bits reserved for indication of CBRA)
· UL/SUL indicator: 1-bit
· UL BWP index
· Carrier ID
· SSB index

2.7	Beam refinement
In general, we consider that any potential beam refinement in random access procedure should be left out from Rel15. 
Proposal: No beam refinement in random access in Rel15. 
2.8	RA-RNTI
TS 38.321 defines RA-RNTI as follows:
“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].”

In the formula, values X and Y are still to be defined. Related to parameter Y RAN1#AH-1801 made the following agreement:
	Agreements:
· For the separate configuration of the number of PRACH transmission occasions FDMed in one time instance for initial access, support:
· The value range of the 2-bit RRC parameter prach-FDM is {1,2,4,8}



Thus, Y should be 8.
Proposal: Y in RA-RNTI is equal to 8.
Then, whether or not Y is per BWP. As there can be multiple BWPs in frequency domain on which there can be CBRA and CFRA RACH resources it makes sense to have Y per BWP since the UE is not potentially aware of CFRA RACH resources on BWPs not configured for the UE. 
Proposal: Y is per BWP.
Related to parameter X RAN2 made the following agreement in [6]:

Agreements 
=>	The minimum RAR window size 1 slot.
=>	Support RAR window size configurations of {1, 2, 4, 8, 10, 20, 40, 80} slots with a maximum length of 10 ms, where the length of the slot is determined by the RAR numerology as indicated in System information.

Consequently, X should be 80.
Proposal: X is equal to 80. 
3	Conclusions
Related to the four-step random access procedure, the following proposals are made:
Proposal: Describe channels for the contention-free random access from the physical layer perspective. 
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.

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.
Proposal: Time period for SSB to RO synchronization is the 160 ms.
Proposal: UL grant for Msg3 in Msg2 has 3-bit time domain PUSCH resource field to provide an index to pre-defined table indicating different combinations of slot offset, starting symbol, number of consecutive symbols and mapping type. 
Observation: For slot offset in Msg3 time domain allocation we can use the 3-bit Time-domain PUSCH resources field defined for other PUSCH allocations and then add a fixed SCS dependent slot offset value corresponding to N1+L2+TA.
Observation: N1+ L2+TA in slots is:
-	4 for 15 kHz SCS
-	4 for 30 kHz SCS
-	6 for 60 kHz SCS
-	8 for 120 kHz SCS
 Proposal: Once the set of slot offsets in 3-bit Time-domain PUSCH resources of DCI format 0_0 are defined for other PUSCH allocations, then we can add the following additional fixed slot offset value (fixed in the spec) to be applied for Msg 3 initial transmission as follows:
-	4 slots for 15 kHz SCS
-	4 slots for 30 kHz SCS
-	6 slots for 60 kHz SCS
-	8 slots for 120 kHz SCS
Proposal: The minimum time gap between Msg4 and Msg4 HARQ-ACK is equal to the duration of N1 + L2.
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.
Proposal: Add a fixed additional slot offset value that is SCS dependent on top of the default K1 used in [3]-bit PDSCH-to-HARQ_feedback timing indicator field in DCI so that minimum time gap between Msg4 and Msg4 HARQ-ACK can be achieved. The values are: 
· 1 slot for 15 and 30 kHz SCS
· 3 slots for 60 kHz SCS 
· 5 slots for 120 kHz SCS

Proposal: At least the following fields should be included in DCI format for PDCCH order DCI format for PDCCH order:
· Random Access Preamble Index
· Absolute preamble index: 6-bits (since 6 bits reserved for indication of CBRA)
· UL/SUL indicator: 1-bit
· UL BWP index
· Carrier ID
· SSB index
· 
Proposal: No beam refinement in random access in Rel15.
Proposal: Y in RA-RNTI is equal to 8.
Proposal: Y is per BWP.
Proposal: X is equal to 80. 
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