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This contribution is a revision of R1-1716384. It focuses on several aspects of RACH procedure, including SS block to RACH resource mapping, RACH procedure timeline, beam reporting procedure during RACH, RACH in dedicated time domain, single/multiple Msg1 before the expiration of RAR window.

2. Mapping from SS Block to RACH Resources
In LTE, the NR-RACH preambles are allocated first inorder of cyclic shift and then in order of logical root index. “The set of 64 preamble sequences in a cell is found by including first, in the order of increasing cyclic shift, all the available cyclic shifts of a root Zadoff-Chu sequence with the logical index . Additional preamble sequences, in case 64 preambles cannot be generated from a single root Zadoff-Chu sequence, are obtained from the root sequences with the consecutive logical indexes until all the 64 sequences are found.”
Unlike LTE, NR supports up to 64 SS blocks and one needs to define the mapping from SS block(s) to RACH resource/preambles. Besides, following agreement happened during the last RAN1 meeting [1]:
	Agreements:
· At least for initial access, the association between SS blocks and RACH preamble indices and/or RACH resources is based on the actually transmitted SS blocks indicated in RMSI




Hence, gNB needs to convey the number of supported preambles per SS block so that UE can map SS block to RACH resources/preambles accordingly. Gnb should carry this information in RACH configuration.
Proposal 1: NR supports gNB conveying the number of available preambles per SS blocks.

Mapping from SS blocks to RACH resources and preambles may depend on the receiver that gNB uses during RACH reception. If gNB receiver has analog RX beamforming constraint, it can only receive PRACH resources corresponding to different SS blocks in a time division multiplexed manner. 
In this case, each SS block is mapped to different time division RACH resources. UE can select different preambles within a RACH resource using cyclic shift, root sequence and subcarrier index. Note that, one subcarrier region should be sufficient to cover the supported number of RACH preambles per SS block.
Proposal 2: NR supports a RACH configuration where RACH resources corresponding to different SS blocks are time division multiplexed.
Proposal 3: With requirement on time separation on RACH resources corresponding to different SS blocks, the set of RACH preambles per SS block is determined in the order of:
· The available cyclic shifts of a root Zadoff-Chu sequence
· Increasing root index
· Increasing frequency allocation
Observation 1: With requirement on time separation on RACH resources corresponding to different SS blocks, one subcarrier region should be sufficient to cover the supported number of RACH preambles per SS block in this scenario.

However, if gNB can employ digital RX subsystems to receive PRACH, gNB can simultaneously receive PRACH from different directions. In this scenario, PRACH preambles corresponding to multiple SS blocks can be located together. This is especially valid for sub-6 GHz band, where PRACH resources corresponding to 4 or 8 different SS blocks do not need to be time division multiplexed. The SS block index can be informed to gNB through different combinations of cyclic shift, root index and subcarrier.
Proposal 4: NR supports a RACH configuration where RACH resources corresponding to different SS blocks are located at the same time region.
Proposal 5: With no requirement on time separation on RACH resources corresponding to different SS blocks, the set of RACH preambles per cell is determined in the order of:
· The available cyclic shifts of a root Zadoff-Chu sequence
· Increasing root index
· Increasing frequency allocation
In order to realize the above two preamble mappings, let us consider the following scenario which focuses on a short preamble format with length 139 ZC sequence
· Number of transmitted SS block = 64
· Number of supported preambles per SS block = 8
· Ncs = 69
· Starting physical root sequence number = 1
In this scenario:
· Number of available cyclic shifts per root sequence = floor(139/69) = 2
· Number of available preambles per subcarrier region = 138 * 2 = 276
· Total number of supported preambles in the cell = 64 * 8 = 512 
Now, with the first preamble mapping scenario (corresponding to proposal 2 and 3), RACH resources corresponding to these 64 SS blocks are time division multiplexed with each other. Subcarrier region of each time division multiplexed RACH resource can hold 276 preambles. Since gNB only wants to support 8 preambles per SS block, each UE selects cyclic shifts from the first four available physical root indices.
In the second preamble mapping scenario (corresponding to proposal 4 and 5), RACH resources corresponding to these 64 SS blocks are co-located at the same time region. Since Gnb wants to support 512 (= 64 * 8) preambles, in total, in the cell; two subcarrier regions are needed to cover these many preambles.
In this scenario, if UE picks SS block index #1, it selects cyclic shift configurations from the first four available physical root sequences of the first subcarrier region. If UE selects SS block index #2, it selects cyclic shift configurations from the second four available physical root sequences of the first subcarrier region. If UE selects SS block index #35, it picks cyclic shift configurations from the last two available physical root sequences of the first subcarrier region and the first two available physical root sequences of the second subcarrier region.
It should be further discussed whether gNB needs to co-locate RACH resources corresponding to a subset of SS blocks. In these cases, RACH preambles corresponding to each subset of SS blocks can be mapped in the orders shown in proposal 3 and proposal 5.
Proposal 6: NR discusses if RACH resources corresponding to a subset, not the whole set, of actually used SS blocks need to be supported in the same time region. 

3. Threshold for SS Block Selection
Following agreements occurred in the previous two meetings [1],[2]:
	Agreements:
· For initial access, threshold for SS block selection for RACH resource association is configurable by network, where the threshold is based on RSRP
· FFS details, including ping-pong effect handling


Agreements:
· It is up to UE implementation how to select the SS block and corresponding PRACH resource for path-loss estimation and (re)transmission based on SS blocks that satisfy threshold(s)
· If UE does not detect a SS block that satisfy threshold(s), it has the flexibility to select any SS block that allows UE to meet the target received power of the RACH preamble with its maximum transmit power
· UE has a flexibility to select its RX beam to find the list of SS blocks that satisfy the threshold(s)
· FFS: whether threshold(s) for SS block selection is configured or fixed in the spec 
· Counter of power ramping when UE changes its selected SS-block in message 1 re-transmission is unchanged





gNB can signal the threshold in terms of absolute value of RSRP. Since gNB has the freedom to set the threshold level, it can always ensure that UE picks an SS block with acceptable RSRP level if such an SS block is available to the UE. It also allows UE to have the flexibility to select any SS block to reduce initial access latency if multiple SS blocks’ RSRP are above threshold.
During the last meeting, it was pointed out that a threshold based on absolute RSRP leads to any ‘ping pong effect’, i.e., the RSRP of the SS block that UE selected during the first RACH transmission may fall below the threshold prior to UE’s subsequent RACH retransmission. In that case, UE will be mandated to select a different SS block during RACH retransmission whose RSRP lies above the threshold. However, this type of ‘ping pong effect’ could occur even if RSRP is set based on relative threshold. For example, if Gnb configures UE to only select the strongest SS block, then different SS blocks can become strongest, with respect to UE’s selected RX beam, during different RACH retransmissions. 
Proposal 6: For initial access, NR supports gNB configuring an absolute threshold, in terms of RSRP, for SS block selection for RACH resource association.

4. RACH Procedure Timeline
Following agreement occurred during the last meeting [1]:

	Agreements:
· Msg3 is scheduled by the uplink grant in RAR
· Msg3 is transmitted after a minimum time gap from the end of Msg2 over-the-air reception 
· gNB has the flexibility to schedule the transmission time of Msg3 while ensuring the minimum time gap
· FFS the minimum time gap w.r.t. UE processing capability




The required gap between Msg2 reception and Msg3 transmission depends on the amount of time that the UE requires to be ready to transmit Msg3 after processing Msg2. The UE will require a higher gap, in terms of number of slot, between Msg2 reception and Msg3 transmission at higher tone spacing. Hence, NR should support the gap between Mg2 reception and Msg3 transmission to depend on the numerology. The same concept should be applicable to define the gap, expressed in number of slots, between retransmission of different messages of RACH procedure.
Proposal 7:  NR should support the gap (expressed in number of slots) between Mg2 reception and Msg3 transmission to depend on numerology. 
Some parts of UE’s processing may depend on the selected numerology whereas some other parts of processing may be constant irrespective of the selected numerology.  Hence, the minimum gap between Msg2 and Msg3 can be expressed as below: max{T, N + 14 symbols in Msg2/Msg3 numerology}
In above equation, T ensures an absolute minimum time gap between Msg2 reception and Msg3 transmission. On the other hand, N + 14 symbols in Msg2/Msg3 numerology ensures at least one slot gap between Msg2 and Msg3. Value of N varies according to tone spacing and depends on the smaller of the tone spacing between Msg2 and Msg3. In other words, if tone spacing of Msg2 is smaller than that of Msg3, value of N follows Msg2’s tone spacing and vice versa.
Observation 2: The required gap between Msg2 reception and Msg3 transmission can be expressed as max{T, N + 14 symbols in Msg2/Msg3 numerology}. N depends on the smaller of the tone spacing between Msg2 and Msg3. Value of T and N are FFS.

5. Msg2 and Msg3 Formats
Following agreements occurred during the last meeting [1].
	Agreements:
· NR supports at least slot based transmission of Msg2, Msg3 and Msg4
· Check if slot based scheduling can satisfy ITU requirement. If not, investigate ways to meet ITU requirement, e.g., non-slot based transmission of Msg2, Msg3 and Msg4

Agreements:
· NR supports both slot based PDCCH and PDSCH, and non-slot based PDSCH transmissions for RMSI/broadcast OSI delivery
· For the non-slot based transmission, 2, 4 and 7 OFDM-symbol duration for the RMSI/broadcast OSI PDSCH is supported
· FFS the handling of PDCCH for non-slot based transmissions




ITU has proposed the following for control plane latency: “Control plane latency refers to the transition time from a most “battery efficient” state (e.g. Idle state) to the start of continuous data transfer (e.g. Active state). This requirement is defined for the purpose of evaluation in the eMBB and URLLC usage scenarios. The minimum requirement for control plane latency is 20 ms. Proponents are encouraged to consider lower control plane latency, e.g. 10 ms” [3]
A non-slot based Msg2 and Msg3 transmission helps network to achieve this latency. During last meeting, several companies mentioned that non-slot based transmission of Msg2 and Msg3 will make non-slot a mandatory feature for all UEs, since Gnb does not know UE capability prior to Msg2/Msg3 communication. However, NR has already decided to support non-slot based PDSCH transmission for RMSI/broadcast OSI delivery, which makes non-slot based PDSCH transmission a mandatory feature for all UEs in NR. Hence, it makes sense to support it in Msg2/3 as well, to reduce control plane latency.
 Proposal 8: NR supports both slot based data and control, and non-slot based data transmissions for Msg2/Msg3.
 NR has already agreed that the waveform for Msg3 can be DFT-S-OFDM or CP-OFDM. NR has agreed that network signals the waveform for message 3 in RMSI as one bit. 
DFT-S-OFDM can achieves higher uplink link gain compared to CP-OFDM due to its low PAPR and cubic metric properties. Less resource, e.g., duration will be required to meet Msg3 link budget if DFT-S-OFDM is used as Msg3 waveform. Hence, the resource for Msg3 can be jointly encoded with the selected waveform of Msg3. For example, assume that gNB spends 3 bits in Msg2 to indicate the Msg3 duration to UEs. The actual duration of Msg3 can depend on the signaled waveform for Msg3. If gNB signals UE to transmit Msg3 using DFT-S-OFDM, the three bits conveyed in Msg2 can be mapped to smaller duration for Msg3. On the other hand, if gNB signals UE to transmit Msg3 using CP-OFDM, the three bits conveyed in Msg2 can be mapped to longer duration for Msg3.
Proposal 9: NR should support joint encoding of Msg3 waveform and resources.  

6. Additional Beam Reporting & Refinement during RACH Procedure
6.1. Need for Additional Beam Reporting during RACH Procedure due to MPE

FCC’s MPE related regulation may prevent a UE to transmit towards a direction where it would cause damage to the skin [4]. In other words, a beam could be strongest in DL but may not be suitable in UL because it is blocked by hand and transmission in this direction would cause skin damage. Hence, UE might not be able to convey a ‘good’ DL TX beam through Msg1 of contention based random access procedure. However, if UE can convey this good beam through Msg3, Gnb can use this beam for Msg4 and further DL communications; where there is no MPE issue to prevent this from being used.
We now describe different procedures to report beam indices during RACH procedure.


6.2. Beam Reporting during Contention Based Random Access

The procedure for CBRA is shown in Figure 1, which is illustrated below:
· UE selects a “suitable” beam that satisfies threshold to send msg1 from the common RACH resources configuration associated with NR-SS.
· gNB sends Msg2 (RAR).   
· UE sends Msg3 with the strongest SS block index which indicates gNB a better TX beams for subsequent data transmissions
· After gNB receives the beam report, it could use refined gNB-UE beam pair from Msg4.   
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Figure 1: Illustration of beam reporting procedure during CBRA 
Proposal 10: NR supports gNB configuring reporting of SS block index, e.g., strongest SS block index, through Msg3 of contention based random access.

6.3. Beam Refinement and Reporting during Contention Free Random Access
NR agreed to the following working assumption in the last meeting:
	Working assumption:
· For beam failure recovery request transmission on PRACH, support using the resource that is CDM with other PRACH resources.
· Note that CDM means the same sequence design with PRACH preambles. 
· Note that the preambles for PRACH for beam failure recover request transmission are chosen from those for content-free PRACH operation in Rel-15
· Note: this feature is not intended to have any impact on design related to other PRACH resources
· Further consider whether TDM with other PRACH is needed



Upon receiving a beam failure recovery request from UE, gNB should use the beam index conveyed by the UE and transmit CSI-RS based P2 signal to the UE accordingly. This will allow UE to find a refined beam based on its conveyed beam failure recovery request and report the refined beam index in the next UL transmission. The procedure for CFRA is shown in Figure 2.


Figure 2: Illustration of beam refinement and reporting procedure during CFRA 

Proposal 11: 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.

6.4. Beam Reporting in Contention Free Random Access during Handover through Dedicated Time/Frequency RACH Region

Transmission power of RACH transmission through common RACH resources and dedicated preamble indices within the common time/frequency RACH region needs to be scaled so that different UEs RACH transmission reach Gnb at similar power level. This ensures that RACH transmission of one UE does not interfere with that of other UEs.
However, in dedicated time domain RACH region, gNB can schedule the whole set of RACH resources – e.g. all preamble indices – to one UE if RACH load is lower in the network. Hence, gNB can allow this UE to transmit CFRA in dedicated time domain RACH region with higher transmit power and convey more information through Msg1.  
It has been mentioned before that UE may need to select a suitable SS beam to transmit Msg1 in both CBRA and CFRA to reduce RACH latency and to maintain MPE regulations. However, during CFRA through dedicated time domain RACH region, UE can convey additional SS/CSI-RS beam index, e.g., strongest DL SS/CSI-RS beam index, to gNB and gNB could use that to transmit Msg2 to UE. Figure 3 shows this beam reporting and management procedure through during CFRA through dedicated time/frequency domain RACH region of handover.

[image: ]
Figure 3: Illustration of beam reporting procedure during CFRA through dedicated time/frequency domain RACH region of handover
Proposal 12: During CFRA procedure of handover through dedicated time/frequency domain RACH resources, NR supports reporting of multiple SS block indices through Msg1.

7. Beam Recovery during RACH Procedure
Following was agreed in RAN189.
	
Agreements:
· Support the following channel(s) for beam failure recovery request transmission:
· Non-contention based channel based on PRACH, which uses a resource orthogonal to resources of other PRACH transmissions, at least for the FDM case
· FFS other ways of achieving orthogonality, e.g., CDM/TDM with other PRACH resources
· FFS whether or not have different sequence and/or format than those of PRACH for other purposes 
· Note: this does not prevent PRACH design optimization attempt for beam failure recovery request transmission from other agenda item 
· FFS: Retransmission behavior on this PRACH  resource is similar to regular RACH procedure
· Support using PUCCH for beam failure recovery request transmission
· FFS whether PUCCH is with beam sweeping or not
· Note: this may or may not impact PUCCH design
· FFS Contention-based PRACH resources as supplement to contention-free beam failure recovery resources
· From traditional RACH resource pool
· 4-step RACH procedure is used
· Note: contention-based PRACH resources is used e.g., if a new candidate beam does not have resources for contention-free PRACH-like transmission 
· FFS whether a UE is semi-statically configured to use one of them or both, if both, whether or not support dynamic selection of one of the channel(s) by a UE if the UE is configured with both 




Above agreement shows that NR has agreed to support contention free RACH and PUCCH for beam recovery transmission. 
In the presence of large number of users in the system, allocating contention free random access and PUCCH resources for beam failure recovery might be costly. Network can allow beam failure recovery through contention based random access (CBRA) in that case. Network can assign the same RACH resource/preamble to multiple UEs to convey beam failure recovery request.
Proposal 13: NR supports gNB configuring contention based random access procedure to convey beam failure recovery request. 
· In this scenario, gNB can configure the same RACH resource/preamble to multiple UEs to convey beam failure recovery request.

8. Dedicated Time Domain RACH Resources
RAN1 agreed on following in one of the previous meetings:

	
Agreements:
· At least for handover case, a source cell can indicate in the handover command, 
· Association between RACH resources and CSI-RS configuration(s)
· Association between RACH resources and SS blocks
· A set of dedicated RACH resources (FFS: time/frequency/sequence)
· Note that above CSI-RS configuration is UE-specifically configured




NR is currently considering dedicated time domain RACH resources to reduce latency during handover scenarios. Common regular RACH resources may come infrequently and may increase handover latency. gNB can flexibly generate a few “short-lived” dedicated time domain RACH resources so that UE can quickly transmit Msg1 to the target cell.
Note that, these dedicated time domain RACH resources incur additional overhead. However, gNB can create this dedicated time domain RACH opportunity only for a subset of gNB beams, based on prior reports from the UE.
[image: ]
Figure 4: Configuration of common RACH region and dedicated time domain RACH region
 Figure 4 shows the configuration of both common RACH region and dedicated time domain RACH region. Note that, unlike common RACH region, dedicated time domain RACH region is generated for a subset of gNB beams and in an aperiodic manner, to support quick handover and limit RACH overhead.
Proposal 14: During handover scenarios, NR considers allowing network the flexibility to indicate a set of dedicated time resources for contention free random access.

9. Msg1 transmit power control through dedicated time/frequency domain RACH region of handover scenarios
RAN1 is currently discussing if contention free random access would be allowed in dedicated time/frequency domain during handover scenarios. 
Transmission power of RACH transmission through common RACH resources and dedicated preamble indices within the common time/frequency RACH region needs to be scaled so that different UEs RACH transmission reach gNB at similar power level. This ensures that RACH transmission of one UE does not interfere with that of other UEs.
However, in dedicated time/frequency domain RACH region, gNB can schedule the whole set of RACH resources – e.g. all preamble indices – to one UE if RACH load is lower in the network. In this scenario, unlike RACH transmission through common time/freq RACH resources, a UE does not need to scale its transmit power while transmitting Msg1 in that region. gNB can allow this UE to transmit CFRA in dedicated time domain RACH region with higher transmit power and convey more information through Msg1.  
Observation 3: Unlike RACH transmission through common time/frequency RACH resources, a UE does not need to scale its transmit power while transmitting Msg1 in dedicated time/frequency region if the entire resource is allocated to the UE.
Proposal 15: NR supports network providing UE specific transmit power control command for transmitting CFRA through dedicated time/frequency region, if CFRA through dedicated time/frequency region is agreed.   
10. Number of Msg1 Transmission before the Expiration of RAR Window
Transmission of multiple Msg1 transmission until the end of RAR window helps the UEs that do not have beam correspondence. Multiple Msg1 before the expiration of RAR window is not critical for the UEs that have beam correspondence. However, multiple Msg1 due to UE’s lack of beam correspondence may have following issues.
1. High overhead: In a multi-beam scenario and with analog beamforming, there is a constraint on multiplexing PRACH and PUSCH from different users in PRACH region. Since network needs to pre-allocate common RACH resources for receiving RACH signals, the total amount of RACH resource overhead will increase significantly if network allows multiple Msg1 transmission in common RACH resources till the end of RAR window. For example, if network needs to allocate 5% of total overhead to allow one Msg1 transmission until the end of RAR window, it must allocate 20% of total overhead to allow four Msg1 transmissions until the end of RAR window.
2. Higher interference from UEs without beam correspondence: A UE without beam correspondence cannot map its estimated DL path loss to UL transmit power and may interfere with other UEs which transmit msg1 in the same resource but with different preambles. Therefore, we think allowing these UEs to transmit multiple msg1 in common RACH resources or dedicated (frequency/sequence) RACH resources will reduce performance of other UEs of the network.
Besides, our analysis in [5] suggests that a UE will experience only 0.2 dB drop in relative array gain in the presence of [-22.5, 22.5] degree phase error. It is possible to keep phase error within [-22.5, 22.5] degree. Hence, 0.2 dB drop in relative array does not warrant multiple Msg1 transmission until the end of RAR window.
Observation 4: Multiple Msg1 in common time/frequency RACH region before the expiration of RAR window increases RACH overhead significantly.
Observation 5: Multiple Msg1 in common time/frequency RACH region allows UEs without beam correspondence to generate interference in a bursty manner.
Proposal 16: NR only supports single Msg1 transmission till the expiration of RAR window in contention-based random access.
In contention free random access, multiple Msg1 transmission through multiple UE TX beams can be considered through three ways.
1. Every PRACH occasion’s duration within the common RACH resources can be increased by the number of TX beams that the UE wants to try while transmitting PRACH. UEs can transmit different Msg1 in successive symbols of one PRACH occasion with different TX beams.

2. UEs can be allowed to transmit multiple Msg1 with different UE TX beams in different PRACH occasions.

3. Network can configure dedicated time domain RACH region for a few gNB beams during handover scenarios and allow multiple Msg1 in only those scenarios.

The first option suffers from the same issues as the ones that have been described before. 

The second option assumes that the RAR window will be long enough in NR to contain multiple PRACH occasions where each PRACH occasion will cover the whole duration of gNB RX beam sweep. However, NR has already decided that the SS burst set periodicity will be either 20 ms in stand-alone scenario. The overhead of PRACH is expected to be greater than that of SS signal since UEs will have to transmit PRACH with longer duration, compared to SYNC transmission, to compensate for the transmit power and array gain difference between gNB and UE. Hence, the gap between different PRACH burst sets, where each PRACH burst set covers the whole duration of gNB RX beam sweep, is unlikely to be lesser than 20 ms. Hence, instead of selecting the second option for contention free random access, NR should strive to minimize the duration of RAR window and allow a UE to consecutively retransmit Msg1 after the expiration of RAR window if it does not receive Msg2 during the RAR window.
The third option allows network to flexibly generate multiple Msg1 opportunity for a few selected Gnb beams, based on prior reports from the UE. Since network configures dedicated time domain RACH region for a UE in this scenario, Msg1 transmission from UEs don’t interfere with other UEs whose Msg1 happen at different times. 
Proposal 17: For contention free random access, NR does not support multiple Msg1 transmission before the expiration of RAR window in dedicated preambles within the common RACH time/frequency region.
Proposal 18: For contention free random access during handover scenarios, NR considers multiple Msg1 transmission with same or different UE TX beams in dedicated time domain RACH region.
Conclusion
Observation 1: With requirement on time separation on RACH resources corresponding to different SS blocks, one subcarrier region should be sufficient to cover the supported number of RACH preambles per SS block in this scenario.
Observation 2: The required gap between Msg2 reception and Msg3 transmission can be expressed as max{T, N + 14 symbols in Msg2/Msg3 numerology}. N depends on the smaller of the tone spacing between Msg2 and Msg3. Value of T and N are FFS.
Observation 3: Unlike RACH transmission through common time/frequency RACH resources, a UE does not need to scale its transmit power while transmitting Msg1 in dedicated time/frequency region if the entire resource is allocated to the UE.
Observation 4: Multiple Msg1 in common time/frequency RACH region before the expiration of RAR window increases RACH overhead significantly.
Observation 5: Multiple Msg1 in common time/frequency RACH region allows UEs without beam correspondence to generate interference in a bursty manner.

Proposal 1: NR supports gNB conveying the number of available preambles per SS blocks.
Proposal 2: NR supports a RACH configuration where RACH resources corresponding to different SS blocks are time division multiplexed.
Proposal 3: With requirement on time separation on RACH resources corresponding to different SS blocks, the set of RACH preambles per SS block is determined in the order of:
· The available cyclic shifts of a root Zadoff-Chu sequence
· Increasing root index
· Increasing frequency allocation
Proposal 4: NR supports a RACH configuration where RACH resources corresponding to different SS blocks are located at the same time region.
Proposal 5: With no requirement on time separation on RACH resources corresponding to different SS blocks, the set of RACH preambles per cell is determined in the order of:
· The available cyclic shifts of a root Zadoff-Chu sequence
· Increasing root index
· Increasing frequency allocation
Proposal 6: NR discusses if RACH resources corresponding to a subset, not the whole set, of actually used SS blocks need to be supported in the same time region. 
Proposal 7:  NR should support the gap (expressed in number of slots) between Mg2 reception and Msg3 transmission to depend on numerology. 
Proposal 8: NR supports both slot based data and control, and non-slot based data transmissions for Msg2/Msg3.
Proposal 9: NR should support joint encoding of Msg3 waveform and resources.  
Proposal 10: NR supports gNB configuring reporting of SS block index, e.g., strongest SS block index, through Msg3 of contention based random access.
Proposal 11: 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 12: During CFRA procedure of handover through dedicated time/frequency domain RACH resources, NR supports reporting of multiple SS block indices through Msg1.

Proposal 13: NR supports gNB configuring contention based random access procedure to convey beam failure recovery request. 
· In this scenario, gNB can configure the same RACH resource/preamble to multiple UEs to convey beam failure recovery request.
Proposal 14: During handover scenarios, NR considers allowing source cell the flexibility to indicate a set of dedicated time resources for contention free random access.
Proposal 15: NR supports network providing UE specific transmit power control command for transmitting CFRA through dedicated time/frequency region, if CFRA through dedicated time/frequency region is agreed.   
Proposal 16: NR only supports single Msg1 transmission till the expiration of RAR window in contention-based random access.
Proposal 17: For contention free random access, NR does not support multiple Msg1 transmission before the expiration of RAR window in dedicated preambles within the common RACH time/frequency region.
Proposal 18: For contention free random access during handover scenarios, NR considers multiple Msg1 transmission with same or different UE TX beams in dedicated time domain RACH region.
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