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This contribution focuses on several aspects of RACH procedure, including SS block to RACH resource mapping, RACH procedure timeline, Search space of Msg 2/3/4, Msg3 power control, etc.
2. RACH Procedure Timeline
During the last meeting, RAN1 made following agreements:
	Working assumption:
· Minimum time gap between the end of PDSCH for Msg4 and the start of HARQ-ACK equals to the duration of N1 + L2.
· N1 refers to the UE processing time value determined in the HARQ/scheduling session with front loaded plus additional DMRS and UE capability #1
· L2=500 usec refers to the MAC layer processing time
· Note: the reason for working assumption is due to potential concern over satisfying ITU requirement (to be checked) 




Gap between Msg2 and Msg3:
Proposal 1:  RAN1 confirms the working assumption:
Working assumption:
· Minimum time gap between the end of PDSCH for Msg4 and the start of HARQ-ACK equals to the duration of N1 + L2.
· N1 refers to the UE processing time value determined in the HARQ/scheduling session with front loaded plus additional DMRS and UE capability #1
· L2=500 usec refers to the MAC layer processing time


Gap between PDCCH order and corresponding Msg1:
During the last meeting, RAN1 discussed the required gap between PDCCH order and corresponding Msg1. RAN1 agreed to the following:
	Agreements:
· For PDCCH ordered CFRA, the minimum timing gap between PDCCH order reception and Msg1 transmission is 
· N2+BWPSwitching+ Delay, 
· If BWP switching is not required, BWPSwitching=0; otherwise, BWPSwitching is up to RAN4
· N2 refers to the UE processing time value determined in the HARQ/scheduling session with front loaded plus additional DMRS and UE capability #1
· Delay includes at least MAC layer delay in initializing PRACH
· Value of Delay is FFS (to be decided in RAN1)



A couple of companies proposed to include \delta_delay, on top of N2, in the minimum timing gap formula. \delta_delay includes at least MAC layer delay in initializing PRACH. Compared to the PUSCH preparation time N2, additional gap is required because: 1) UE has to update the RNTI from C-RNTI to RA-RNTI and 2) UE may have to change its UL TX beam from its regular uplink beam to match the RX beam that it used to received PDCCH order. The value of \delta_delay depends on UE implementation. 
Proposal 2: RAN1 updates the previous agreement with the following updates:
· For PDCCH ordered CFRA, the minimum timing gap between PDCCH order reception and Msg1 transmission is 
· N2+BWPSwitching+ Delay, 
· If BWP switching is not required, BWPSwitching=0; otherwise, BWPSwitching is up to RAN4
· N2 refers to the UE processing time value determined in the HARQ/scheduling session with front loaded plus additional DMRS and UE capability #1
· For Msg1 with 1.25 kHz or 5 kHz SCS, calculation of N2 uses a default numerology, e.g. 15 kHz SCS.
· delta_delay= 300 us. 

Gap between end of RAR window and Msg1:
Previously, RAN1 made the following agreement:
	Agreements:
· 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 + new + L2.
· N1 refers to the UE processing time value determined in the HARQ/scheduling session with front loaded plus additional DMRS and UE capability #1
· new>=0, FFS
· L2=500 usec refers to the MAC layer processing time




Note that, the gap between Msg4 to Msg4 ACK has been agreed to be N1 + L2 as a working assumption. Previously, it was discussed why one needs a positive value of \delta_new because this parameter is not present between Msg4 to Msg4 ACK. During Msg 1 retransmission, UE may have to update its UL TX beam because it might be selecting a different SS block. This is not the case for Msg4 scenario where the UL TX beam to transmit Msg 4 may have same spatial domain transmission filter as Msg3. This beam change will require extra time and, hence, UE needs more gap between the end of RAR window. Beam management session has already agreed 1 ms to be the minimum time gap, for 120 kHz SCS, between the ACK transmission for the PDSCH carrying the MAC-CE activation message and the time that the UE is able to apply the QCL assumption carried by the MAC-CE message. 
	Agreement:
Include in LS to RAN2 in response to R1-1800003: “These are candidate values that RAN1 is considering.”
Downlink-related:
· Time between the ACK transmission for the PDSCH carrying the MAC-CE activation message and the time that the UE is able to apply the QCL assumption carried by the MAC-CE message. Following is based on assumption of 120 kHz SCS for slot duration. RAN1 will down select a single value per SCS among the following candidate values which may be based on UE capability.
· For PDSCH
· Candidate values (slots): 8, 10, 20, 40, 80 (considering the minimum 10 ms periodicity for TRS in case of 80 slots) 
· For PDCCH:
· Candidate values (slots): 8, 10, 20, 40, 80 
· For SP-CSI-RS:
· Candidate values (slots): 8, 10, 20, 40, 80 
Uplink-related:
· FFS



Hence, UE should be given at least 1 ms time gap, for 120 kHz SCS, between the end of RAR window and next Msg1 retransmission opportunity. \delta_new = 400 us, on top of N1 + L2, achieves this purpose. Hence, we propose \delta_new to be 400 us.

Proposal 2.a: Update the previous agreement with the following:
Agreements:
· 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 + new + L2.
· N1 refers to the UE processing time value determined in the HARQ/scheduling session with front loaded plus additional DMRS and UE capability #1
· new = 400 us.
· L2=500 usec refers to the MAC layer processing time



[bookmark: _Hlk506497636]3. Required time to adjust to TA command
Recent version of 38.213 [2] contains the following text:


“For a timing advance command received on slot , the corresponding adjustment of the uplink transmission timing applies from the beginning of slot .”
However, it seems that this six slot gap between TA command and adjustment of the uplink transmission time according to the TA command was not agreed in any meeting or in any email discussion. 
Observation 1: The six-slot gap between the reception of TA command and the corresponding adjustment of the uplink transmission timing, as shown in current version of 38.213, was not agreed in any RAN1 meeting or in any email discussion.
UE needs to decode PDSCH to find the TA command. Hence, the minimum gap needs to accommodate the PDSCH processing procedure time. Besides, the TA command is included in MAC-CE. UE requires L2 processing to find the TA command.
If a UE advances the uplink timing of the packet after fully generating the uplink packet, UE will not need anything related to PUSCH preparation time in TA adjustment gap. However, UE may need to apply the TA command a bit earlier. For example, while adjusting uplink timing based on TA command, UE will need to drop a portion of the previous uplink transmission that overlaps with the new transmission that uses adjusted TA command. Hence, UE may have to adjust the timing before taking the FFT and passing the signal through the digital chain and analog front ends. Besides, the required gap between TA command and corresponding TA adjustment should also consider the relative TA offset. The required gap needed to accommodate this uplink preparation time and relative TA offset can be simply captured via N2. 
Observation 2: Some UEs may have to apply the uplink timing before taking the FFT and passing the signal through the digital chain and analog front ends. Besides, the required gap between TA command and corresponding TA adjustment should also accommodate the relative TA offset. These two requirements can be accommodated by simply including N2 in the minimum gap between TA command and corresponding adjustment. 
Proposal 3: The minimum time gap between the reception of TA command - conveyed through PDSCH - and the corresponding adjustment of the uplink transmission timing, when PDSCH and uplink transmission have the same SCS, is given by the following equation:
· 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 and is equal to 0.5 msec.
· Note: If PDSCH and uplink transmission have different SCS, values of N1 and N2 will refer to the ones determined in control session.

4. SSB to RACH Occasion/Preamble Mapping
During the last meeting, RAN1 made the following working assumption: 
	Working assumption:
· Time period for SSB to RO association is multiple of PRACH configuration periods
· The number of multiple PRACH configuration periods in the time period is the smallest value in the set {1, 2, 4} such that the number is
≥ Actually transmitted SSBs / SSBs that can be mapped to one PRACH config period
· The time period starts from frame 0



One company has mentioned that the above working assumption cannot accommodate enough RACH occasions for B4 format because a 10 ms period can only contain 8 or 10 RACH occasions with their proposed DL/UL periodicities. That company has proposed to change the set from {1, 2, 4} to {1, 2, 4, 8}. To tackle this issue: another company has proposed to increase the set size to {1, 2, 4, 8} when RACH configuration period is 10 ms but keep the set size to 1 when RACH configuration period is 160 ms. 
However, from our perspective, the use of different size has two drawbacks. First, it forces UE to apply different rules, based on RACH configuration period, to find SSB to RACH mapping patterns. Second, it does not solve the original issue. Because even if 160 ms is used as RACH configuration period; RACH occasions are located in only 10 ms out of that 160 ms duration. Hence, the number of PRACH configuration periods required to map all actually transmitted SSBs do not depend on the duration of PRACH configuration period.
Observation 3: The number of PRACH configuration periods required to map all actually transmitted SSBs do not depend on the duration of PRACH configuration period.
Observation 4: The use of different set sizes in SSB to RACH mapping period forces UE to apply different rules, based on RACH configuration period, to find SSB to RACH mapping patterns.



Proposal 4:  RAN1 considers if accommodating thirty two time instances of RACH occasions during the ‘period of SSB to RACH mapping’ is workable with preamble format B4.  If yes, RAN1 confirms the following working assumption.
Working assumption:
· Time period for SSB to RO association is multiple of PRACH configuration periods
· The number of multiple PRACH configuration periods in the time period is the smallest value in the set {1, 2, 4} such that the number is
≥ Actually transmitted SSBs / SSBs that can be mapped to one PRACH config period
· The time period starts from frame 0

5. Default search space of Msg 2/3/4
38.213 describes the default search space of Msg 2/3/4 in the following way: “If a UE is not provided higher layer parameter ra-SearchSpace for Type1-PDCCH common search space, the 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.”
However, using RMSI search space exactly in RACH search space in practically infeasible. When SSB and RMSI are time division multiplexed, UE assumes the periodicity of RMSI to be 20 ms. That means, that the search space of RMSI corresponding to an SSB repeats after every 20 ms. The duration of RAR window, on the other hand, can be at most 10 ms. RAN1 has already agreed that the DMRS of Msg2 is QCLed with the SSB that selected during Msg1 transmission. Hence, the search space of RMSI corresponding to the SSB that UE selected may not be located within the RMSI window.
Observation 5: When SSB and RMSI are time division multiplexed, UE assumes the periodicity of RMSI to be 20 ms. The duration of RAR window, on the other hand, can be at most 10 ms. Hence, the search space of RMSI corresponding to the SSB that UE selected may not be located within the RAR window.
One possible way to fix the issue for Msg2 search space would be to I) reuse the symbol location of RMSI search space as the default symbol location of Msg2 search space and II) Define that the search space of Msg2 occurs in every slot of the RAR window.
However, this “fix” may lead to Msg 2/3/4 search space being FDMed with a set of SSBs that are not QCLed with the Msg 2/3/4.
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Figure: Search space of Msg 2 overlapping with an SSB that is not QCLed with the SSB that UE selected
The above figure shows this issue in more details. Assume that Gnb is transmitting two SSBs. SSB locations and RACH occasions are located at the beginning and end of RACH configuration period respectively. Also assume that backoff period is zero. That means, UE can retransmit Msg1 at the end of the RAR window.
UE selects SSB2 and its corresponding RACH occasion to transmit Msg1. The RAR window is overlapped with SSB 1 and SSB 2 locations. Since the DMRS of Msg2 grant will be QCLed with SSB2, UE generates its RX beam to receive Msg2 grant whose DMRS is QCLed with SSB 2. However, this prohibits UE to track SSB 1 before its next Msg1 retransmission opportunity. The same thing happens during every RAR window. UE does not become able to track the other SSBs that it did not select initially during its entire retransmission period. 
Observation 6: If the search space of Msg 2/3/4 overlaps with an SSB that is not QCLed with the DMRS of Msg 2/3/4, UE may not be able to track that SSB during RACH retransmission period.
Proposal 5: NR ensures that the search space of Msg 2/3/4 overlaps with an SSB location only if the DMRS of Msg 2/3/4 grant is QCLed with that SSB.

6. Simultaneous transmission of RACH and SR
[bookmark: _Hlk510727682]During the last meeting, RAN2 sent an LS to RAN1 informing that, in the current RAN2 spec, a UE could perform random access procedure and scheduling request procedure in parallel for single cell, CA and DC and RAN2 wanted to inform RAN1 of this possible situation.
UE may have to transmit RACH and other uplink channels or SRS using different beams. Hence, simultaneous transmission of RACH and other uplink channels plus SRS in a single CC or in intra-band CA increases UE implementation complexity; especially if UE has to employ a single TX panel to transmit these different channels. 
If RACH gets partially overlapped with SRS or other physical uplink channels, UE should prioritize the transmission that started earlier and drop the later one.
On the other hand, UE anyway employs different TX panels in different bands (e.g. FR1 and FR2). Simultaneous transmission of RACH and other physical uplink channels or SRS is not an issue in those scenarios.
Proposal 6: Simultaneous transmission of PRACH and other uplink physical channels or SRS is not supported in the single CC and CA cases for intra-band CA.
· For a physical UL channel or SRS that is partially overlapped with PRACH, the earlier one is prioritized.

7. Dedicated RACH occasions for CFRA
6.1 Need for configuring dedicated time-frequency RACH regions to transmit CFRA

In LTE, both contention based random access (CBRA) and contention free random access (CFRA) occur in the same set of RACH occasions. Network configures UE a dedicated preamble for CFRA.
Unlike LTE, the periodicity of RACH configuration can be as long as 160 ms in NR. The long periodicity allows network to reduce RACH overhead, especially in FR2 and in the scenarios where gNB cannot frequency division multiplex UL data with PRACH due to analog beamforming constraint. 
The following part shows RAN1’s agreement regarding some FR2 RACH configurations with different periodicities [1]. The agreement indicates that the periodicity associated with PRACH configuration index 0, 15, 18, 19 and 21 are 10, 160, 80, 40 and 20 ms respectively.
	Working assumption:
· For Random access configurations for FR2 and unpaired spectrum (short sequence)
· The ones in yellow background are not final

	PRACH Configuration Index
	Preamble format
	nSFN mod x  = y
	[bookmark: _GoBack]Slot number
	Starting symbol
	Number of PRACH slots within a 60kHz slot
	Number of time domain PRACH occasions within a RACH slot
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	0
	A1
	1
	0
	4,9,14,19,24,29,34,39
	0
	2 or 1
	6

	15
	A1
	16
	0
	4,9,14,19,24,29,34,39
	0
	2 or 1
	6

	18
	A1
	8
	1
	[3,]7,[11,]15,[19,]23,[27,]31,[35,]39
	0 or 7
	1
	6 or 3

	19
	A1
	4
	1
	4,9,14,19,24,29,34,39
	0
	2 or 1
	6

	21
	A1
	2
	1
	4,9,14,19,24,29,34,39
	0
	2 or 1
	6






If RACH configuration period is repeating after every 160 ms; and if CFRA and CBRA are mandated to share the same set of RACH occasions; then UE may have to wait for 160 ms to perform initial transmission and retransmission of CFRA in some scenarios. However, reduction of handover latency is very important for NR. Hence, network should have the flexibility to configure CBRA and CFRA in non-overlapping sets of time-frequency resources. 
Observation 7: If network has the flexibility to configure CBRA and CFRA in different sets of time-frequency resources, it can simultaneously reduce handover latency for CFRA and limit CBRA overhead by configuring a long CBRA configuration periodicity.
[bookmark: _Hlk510549188]Proposal 7: NR allows network to configure dedicated PRACH resources for CFRA that do not overlap with those for CFRA. 
Next two sub-sections show two different possible mechanisms to allow dedicated PRACH resource for CFRA.
6.2. Configuration of dedicated PRACH resource using valid entries of prach-ConfigurationIndex 

Another way to configure dedicate PRACH resource would be to configure prach-ConfigurationIndex differently between CBRA and CFRA. This will allow network to configure PRACH configurations with different periodicities between CBRA and CFRA. Figure 2 shows this scenario.
[image: ]
Figure 2: Use of different prach-ConfigurationIndex for CBRA and CFRA
However, network may not configure UE CFRA resources for all of its actually transmitted SSBs. Hence, the prach-ConfigurationIndex that’s configured for CFRA, does not need to hold RACH occasions for all actually transmitted SSBs. Network should be able to configure the set of actually transmitted SSBs differently for CBRA and CFRA so that the UE can find RACH resources more frequently for initial CFRA Msg1 transmission and subsequent retransmission. 

A comparison between scenario 2 in Figure 2 and scenario 3 in figure 3 explain this issue. Consider a scenario where the neighbour cell transmits SSB index #1-#4 but UE detects only SSB index 3 and 4. Each SSB is mapped to one RACH occasion and all RACH occasions are time division multiplexed. For handover, Network configures dedicated CFRA preambles, corresponding to SSB index 3 and 4, and a prach-ConfigurationIndex that is different from the prach-ConfigurationIndex configured for CBRA. Although UE is allowed to transmit CFRA corresponding to SSB #3 and #4, the opportunity to transmit CFRA corresponding to SSB #3 and #4 arise after every four RACH occasions. This happens because the mapping from SSB to RACH occasions in this dedicated prach-ConfigurationIndex, which is different from the CBRA prach-ConfigurationIndex, still uses the fact that four SSBs get actually transmitted.
However, UE has not been configured CFRA preambles corresponding to SSB #1 and #2. Hence, this dedicated RACH configuration pattern does not need to hold RACH occasions corresponding to SSB #1 and #2 and increase RACH latency.
Network can solve this issue and provide more frequent opportunities for RACH occasions corresponding SSB #3 and #4 simply by informing UE, for CFRA purposes, that only two SSBs (#3 and #4) are actually transmitted. In that case, the RACH occasions corresponding to SSB #3 and #4 will appear in every other RACH occasion. This is shown in Figure 3 and it will reduce handover latency further.
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Proposal 8: For CFRA, NR considers allowing network to configure a different set of actually transmitted SSBs to UEs.
· [bookmark: _Hlk493885951]This can be achieved by including ssb-PositionsInBurst IE within RACH-configGeneric IE.

9. Msg3 Size
RAN1 is receiving an incoming LS [4] from RAN2 regarding Msg3 size during this meeting. 
As the LS suggests, LTE supports 56 bits and 72 bits (including MAC header of 1 octet) for Msg3 size. This includes C-RNTI of the UE, which is 16-bit long. However, RAN2 has already agreed to convey resume ID in Msg3 if RAN1 allows the corresponding size. An inactive UE conveys its resume ID to the network while transmitting Msg3. RAN2 made the following agreement, regarding resume ID, during the last meeting:
	R2-1803589    RRC_INACTIVE Context 
Agreements
1:   Assuming no limitation on MSG3 size based on the feedback from RAN1, I-RNTI size is 52 bits, including node ID and UE identifier.
2:   Internal structure is transparent to the UE and internal structure can be discussed by RAN3. 



RAN2 also agreed to short MAC-I (16 bits) for resume case through the following agreement:
	R2-1803265    Security for Msg3

Agreements
1    Msg3 is protected and verification is performed by the last serving gNB before UE context is transferred to another network node.
FFS Whether it may also be possible that the target gNB can verify the Msg3 in some cases.
=>  Include in previous offline whether Msg 3 is protected with old key or new.
2    Msg3 includes a MAC-I in the RRC message as in LTE
FFS Inputs used for MAC-I calculation in order to possibly address the replay attack concern from SA3.



Msg3 size should be large enough to contain both 16-bit of C-RNTI, 52-bit of resume ID and 16 bits of MAC-I. That means, Msg3 size should be, at least, 84 bits. We propose to add 12 more bits for future use cases. This puts Msg3 size to 96 bits.
Proposal 9: NR supports TBS size of 96 bits for Msg3.
10. MCS of PDSCH in Msg2, paging and SI
During the last meeting, NR made the following agreement [1]:
	Working assumption:
· For broadcast PDSCH, MCS is limited to QPSK, rank is limited to 1.



38.213 should capture this agreement. 
Proposal 10: 38.213 captures the following text. “The UE shall use Q_m = 2 if the DCI CRC is scrambled by P-RNTI, RA-RNTI, SI-RNTI or TC-RNTI”.
Besides, there is no need for UE to decode paging PDSCH during RACH procedure. If spec clarifies this in DCI, it will save UE from unnecessary complexity.
Proposal 11: In Rel-15, UE is not required to decode paging PDSCH during RACH procedure.
11. TBS determination for Msg2/Msg3
The RAR payload per is 56 per UE. Since RAR does not have HARQ, it is preferable to receive the RAR in the very first transmission to reduce latency. The RAR payload can be as low as 56 bits if only one UE is signalled.
	Agreements:
· The number of bits for RAR is 56 for a UE. Send LS to RAN2 – R1-1803435, which is approved by updating “if need” to “if needed”, and the final LS is in R1-1803475



Below is a simulation result of RAR reception performance showing with current NR spec with just one transmission. The SNR required to attain a 1% BLER for the no CFO error case is > 0dB. Even with 4 retransmissions the SNR attainable is -5dB. The performance is even further degraded when CFO error in initial access is taken into consideration.
[image: ]
Notice the limitation in coverage is not due to lack of sufficient REs in the initial BWP of a slot. The loss is largely because for a small payload of 56 bits, only a certain number of REs based on the lowest code rate can be transmitted. Even if we pad zeros to the TBS to span more REs the performance may not improve due to limitation on lowest code rate.  To improve coverage to reach cell edge target of -6dB, we propose to change the TBS determination rule such that RAR can be decoded at a lower SNR. Our proposal is to apply a scaling factor to the rate determined by the signalled MCS to attain a lower SNR. Some of the reserved fields can be repurposed to signal the scaling factor. A similar issue occurs for Msg3 transmission also. Even though HARQ is enabled for Msg3, from a latency improvement it will be beneficial to apply repetition. The TBS determination procedure can be modified to enhance performance. Based on the above discussions we have the following proposals
  Proposal 12: For a PDSCH scheduled by a DCI whose CRC is scrambled by RA-RNTI, a scaling factor can be applied to N_info in TBS calculation (Subclause 5.1.3.2 in 38.214). The scaling factor can be signalled via a subset of the reserved fields. Recommended scaling factors to be signalled are {1, 1/2, 1/4, 1/8, 1/16}. 
  Proposal 13: For Msg3 Transmission scheduled by the UL grant carried by RAR, a scaling factor can be applied to N_info in TBS calculation (Subclause 5.1.3.2 in 38.214). The scaling factor can be signalled via a subset of the reserved fields in the UL grant. Recommended scaling factors to be signalled are {1, 1/2,1/4, 1/8}.
10. Conclusion
Observation 1: The six-slot gap between the reception of TA command and the corresponding adjustment of the uplink transmission timing, as shown in current version of 38.213, was not agreed in any RAN1 meeting or in any email discussion.
Observation 2: Some UEs may have to adjust the uplink timing before taking the FFT and passing the signal through the digital chain and analog front ends. Besides, the required gap between TA command and corresponding TA adjustment should also accommodate the relative TA offset. These two requirements can be accommodated by simply including N2 in the minimum gap between TA command and corresponding adjustment. 
Observation 3: The number of PRACH configuration periods required to map all actually transmitted SSBs do not depend on the duration of PRACH configuration period.
Observation 4: The use of different set sizes in SSB to RACH mapping forces UE to apply different rules, based on RACH configuration period, to find SSB to RACH mapping patterns.
Observation 5: When SSB and RMSI are time division multiplexed, UE assumes the periodicity of RMSI to be 20 ms. The duration of RAR window, on the other hand, is 20 ms. Hence, the search space of RMSI corresponding to the SSB that UE selected may not be located within the RMSI window.
Observation 6: If the search space of Msg 2/3/4 overlaps with an SSB that is not QCLed with the DMRS of Msg 2/3/4, UE may not be able to track that SSB during RACH retransmission period.
Observation 7: If network has the flexibility to configure CBRA and CFRA in different sets of time-frequency resources, it can simultaneously reduce handover latency for CFRA and limit CBRA overhead by configuring a long CBRA configuration periodicity.

Proposal 1:  RAN1 confirms the working assumption:
Working assumption:
· Minimum time gap between the end of PDSCH for Msg4 and the start of HARQ-ACK equals to the duration of N1 + L2.
· N1 refers to the UE processing time value determined in the HARQ/scheduling session with front loaded plus additional DMRS and UE capability #1
· L2=500 usec refers to the MAC layer processing time
· Note: the reason for working assumption is due to potential concern over satisfying ITU requirement (to be checked) 

Proposal 2: RAN1 updates the previous agreement with the following updates:
· For PDCCH ordered CFRA, the minimum timing gap between PDCCH order reception and Msg1 transmission is 
· N2+BWPSwitching+ Delay, 
· If BWP switching is not required, BWPSwitching=0; otherwise, BWPSwitching is up to RAN4
· N2 refers to the UE processing time value determined in the HARQ/scheduling session with front loaded plus additional DMRS and UE capability #1
· For Msg1 with 1.25 kHz or 5 kHz SCS, calculation of N2 uses a default numerology, e.g. 15 kHz SCS.
· delta_delay = 300 us. 

Proposal 2.a: Update the previous agreement with the following:
Agreements:
· 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 + new + L2.
· N1 refers to the UE processing time value determined in the HARQ/scheduling session with front loaded plus additional DMRS and UE capability #1
· new = 400 us.
· L2=500 usec refers to the MAC layer processing time

Proposal 3: The minimum time gap between the reception of TA command - conveyed through PDSCH - and the corresponding adjustment of the uplink transmission timing, when PDSCH and uplink transmission have the same SCS, is given by the following equation:
· 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 and is equal to 0.5 msec.
· Note: If PDSCH and uplink transmission have different SCS, values of N1 and N2 will refer to the ones determined in control session.

Proposal 4:  RAN1 considers if accommodating thirty two time instances of RACH occasions during the ‘period of SSB to RACH mapping’ is workable with preamble format B4.  If yes, RAN1 confirms the following working assumption.
Working assumption:
· Time period for SSB to RO association is multiple of PRACH configuration periods
· The number of multiple PRACH configuration periods in the time period is the smallest value in the set {1, 2, 4} such that the number is
≥ Actually transmitted SSBs / SSBs that can be mapped to one PRACH config period
· The time period starts from frame 0
Proposal 5: NR ensures that the search space of Msg 2/3/4 overlaps with an SSB location only if the DMRS of Msg 2/3/4 grant is QCLed with that SSB.
Proposal 6: Simultaneous transmission of PRACH and other uplink physical channels or SRS is not supported in the single CC and CA cases for intra-band CA.
· For a physical UL channel or SRS that is partially overlapped with PRACH, the earlier one is prioritized.
Proposal 7: NR allows network to configure dedicated PRACH resources for CFRA that do not overlap with those for CFRA. 
Proposal 8: For CFRA, NR considers allowing network to configure a different set of actually transmitted SSBs to UEs.
· This can be achieved by including ssb-PositionsInBurst IE within RACH-configGeneric IE.

Proposal 9: NR supports TBS size of 88 bits for Msg3.
Proposal 10: 38.213 captures the following text. “The UE shall use Q_m = 2 if the DCI CRC is scrambled by P-RNTI, RA-RNTI, SI-RNTI or TC-RNTI”.
Proposal 11: In Rel-15, UE is not required to decode paging PDSCH during RACH procedure.
Proposal 12: For a PDSCH scheduled by a DCI whose CRC is scrambled by RA-RNTI, a scaling factor can be applied to N_info in TBS calculation (Subclause 5.1.3.2 in 38.214). The scaling factor can be signalled via a subset of the reserved fields. Recommended scaling factors to be signalled are {1, 1/2, 1/4, 1/8, 1/16}. 
  Proposal 13: For Msg3 Transmission scheduled by the UL grant carried by RAR, a scaling factor can be applied to N_info in TBS calculation (Subclause 5.1.3.2 in 38.214). The scaling factor can be signalled via a subset of the reserved fields in the UL grant. Recommended scaling factors to be signalled are {1, 1/2,1/4, 1/8}.
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Appendix – Simulation Assumptions


	Carrier frequency
	30 GHz

	Power spectrum of phase noise
	Way forward proposal outlined in figure 4 of [3] reduced by 20dB*log10(40Ghz/30Ghz) 

	Residual CFO
	As specified in the legend

	UE mobility
	3km/h

	Subcarrier Spacing 
	120kHz

	Duration of cyclic prefix 
	0.6µs

	Duration of a slot
	125µs (14 OFDM symbols)

	PDSCH RB allocations
	4 RB

	Payload size
	56 bits + 16 bits CRC

	DMRS symbol index
	3,6,9

	PDSCH symbol index
	4,5,7,8,10,11,12

	Channel Model
	CDL-B (see 3GPP TR 38.900 V1.0.0 table 7.7.1)

	Pre-beamforming RMS delay spread
	100 ns (the “nominal” delay case)

	NB antenna array
	16*8

	UE antenna array 
	2*2
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