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This contribution focuses on several aspects of RACH procedure, including SS block to RACH resource mapping, RACH procedure timeline, beam reporting procedure during RACH,, CORESET of Msg 2/3/4, Msg3 power control, power suspension counter, etc.

2. RACH Procedure Timeline
[bookmark: _Hlk506497636]RAN1 made the following agreement during the last meeting [1].
	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.



2.1 Minimum time gap between Msg4 and Msg4 ACK
UE transmits Msg4 ACK only after contention resolution passes. If contention resolution fails, UE does not send any NACK. The contention has to be resolved at L2. Hence, the minimum time gap between Msg4 and Msg4 should incorporate MAC processing latency L2 and be equal to N1 + L2 where N1 refers to the value determined in control session with front loaded plus additional DMRS and UE capability #1.


2.2 Minimum time gap between the end of RAR window and Msg1 retransmission
If UE does not receive any RAR by the end of RAR window that contains the preamble index associated with the UE, UE should be able to retransmit Msg1 after a minimum amount of time. UE needs to perform L2 processing to check whether RAR contains the RAPID that the UE selected. Hence, the minimum time gap between the end of RAR window and the next preamble transmission should be similar to that between Msg2 reception and Msg3 transmission. Although, provisioning separately for the timing advance command gap is not needed here.
2.3 Minimum time gap between PDCCH ordered RACH and corresponding PDCCH
NR needs to define minimum gap between PDCCH ordered RACH and corresponding PDCCH. The required latency for this is similar to the PUSCH preparation time. Hence, we propose this minimum time gap to be N2. Note that, PRACH numerology can be 1.25 kHz or 5 kHz but RAN1 has not defined N2 value for these numerologies since these are not used for uplink tone spacings. NR can use a default numerology like 15 kHz to define the minimum time gap when RACH preambles with 1.25 kHz or 5 kHz SCS are used.
Proposal 1:
· Minimum time gap between the end of RAR window and Msg1 retransmission if Msg1 and Msg2 have the same SCS is equal to: 
· duration of N1 + duration of N2 + L2 
· N1 refers to the value determined in control session with front loaded plus additional DMRS and UE capability #1
· N2 also refers to the value determined in control session with UE capability #1
· N2 is calculated based on 15 kHz numerology when Msg1 uses 1.25 kHz or 5 kHz SCS.
· L2 refers to the MAC processing latency. L2 = 500 us.
· Minimum time gap between Msg4 and Msg4 ACK transmission if Msg4 and Msg4 ACK have the same SCS is equal to: 
· duration of N1 + L2 
· N1 refers to the value determined in control session with front loaded plus additional DMRS and UE capability #1
· L2 refers to the MAC processing latency. L2 = 500 us.
· Minimum time gap between PDCCH and corresponding PDCCH ordered RACH is:
· N2
· N2 refers to the value determined in control session with UE capability #1 and depends on tone spacing of RACH preamble
· N2 is calculated based on 15 kHz numerology when PDCCH ordered RACH uses 1.25 kHz or 5 kHz SCS.




3. SSB to RACH Occasion/Preamble Mapping
RAN1 made the following agreements during the last meeting [2]:

	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


Agreements:
· For the cyclic mapping of association between ROs and all the actually transmitted SS/PBCH blocks, if there are leftover ROs after an integer number of cycles within the defined period, 
· no SS/PBCH blocks are mapped to these leftover ROs 

Proposals:
· 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



Alt 3 or 4 use SSB burst period and RMSI TTI as the definition of time period for SSB to RO synchronization. RACH configuration entries show the specific RACH occasions where SSBs get mapped to. Hence, RACH configuration period or some variants of it should be the basis for time period.
Alt 5 fixes the time period to be 160 ms. This time period completes SSB to RACH occasion mapping in roll over period since 160 ms is 2^4 * one radio frame. However, network can achieve same advantages by using PRACH configuration period as the time period for SSB to RO synchronization since RACH configuration period is also 2^N * one radio frame where N is an integer.
One potential disadvantage of using RACH configuration period is that there might not be sufficient RACH occasions within a RACH configuration period to accommodate all synchronization signal blocks. Since SSB to RACH mapping needs to be repeated after every time period, UE’s behaviour will become undefined when it detects an SSB that cannot be mapped to a RACH occasion within the time period. Note that, this situation may also arise if 160 ms (or any other fixed number) is used as the time period for SSB to RO synchronization period. 
Observation 1: If PRACH configuration period or 160 ms is defined as the time period for SSB to RO synchronization, network should be mandated to provide sufficient RACH occasions to ensure at least one full mapping from SSB to RO within the time period.
Due to the discussion related to observation 1, following different sub-alternatives of alternative 2 were proposed in RAN1 during the last meeting [3]
· Alt 2a: The number of multiple PRACH configuration periods is 
· Alt 2b: The number of multiple PRACH configuration periods is 
 
such that the last few PRACH config periods in an SFN rollover period that don’t allow full association of the actually transmitted SSBs are left unused.
· 	Alt 2c: The number of multiple PRACH configuration periods is smallest power of two multiple
 

As the offline discussion [3] mentioned, alternative 2a suffers from potential misalignment between UE and Gnb because the number of multiple PRACH configuration periods is not a power of 2. Alternative 2b avoids this issues by not using the last few PRACH config periods in an SFN rollover period that don’t allow full association of the actually transmitted SSBs. However, this leads to implementation complexity.
Alt 2c does not suffer from this complexity. Although, alt 2c may lead to the scenario where higher number of RACH occasions are left unused, this can be controlled by network. For example, network can obtain high resource utilization even in alternative 2c by ensuring that the minimum integer number of RACH config periods that are required to provide one full mapping from actually transmitted SSBs to RO is a power of 2.
Observation 2: Alternative 2a of ‘time period’ definition suffers from potential misalignment between UE and Gnb because the number of multiple PRACH configuration periods is not a power of 2.
Observation 3: Alternative 2b of ‘time period’ definition leads to implementation complexity since mapping rule breaks at the end of the SFN rollover period. [3]
Observation 4: Network can ensure high resource utilization in alternative 2c  of ‘time period’ definition by ensuring that the minimum integer number of RACH config periods that are required to provide one full mapping from actually transmitted SSBs to RO is a power of 2.
Proposal 2: NR supports either one of the following two options to define time period for SSB to RO mapping.
· Option A (previous alternative 1): RACH configuration period.
· Spec mandates network to provide sufficient RACH occasions to ensure at least one full mapping from SSB to RO within the time period.

· Option B (previous alternative 2c): Multiple RACH configuration periods where the number of multiple PRACH configuration periods is the smallest power of two and the number is
 

4. Search Space of Msg 2/3/4
RAN1 made the following agreements regarding search space configuration previously [1]:
	Agreements:
· NR supports RMSI to indicate PDCCH configuration which gives search space configuration for RACH procedure (before RRC connection setup is complete)	
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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.




NR has already agreed to support frequency division multiplexing of RMSI and paging CORESET with synchronization signal blocks, i.e., outside symbol 0-2. However, the feature of receiving grant outside symbol 0-2 has not been defined as a mandatory UE capability for channels that require ACK or any uplink feedback from the UE. Unlike RMSI, UE needs to transmit Msg3 based on Msg2 grant or Msg3 retransmission grant. UE also needs to transmit ACK to Msg4 if contention resolution passes. Hence, NR should support search space of Msg 2/3/4 transmission/retransmission grant only at the beginning of each slot in RAR window.
Observation 5: The feature of receiving grant outside symbol 0-2 has not been defined as a mandatory UE capability for channels that require feedback from UEs.
Proposal 3: NR supports search space of Msg2/3/4 grants to occur only at the beginning of each slot in RAR window.
NR has not yet defined CORESET for RACH procedure. However, only three meetings are left to complete the whole spec, including major details of RACH procedure.
The CORESET for RACH procedure can be same as that for RMSI or it can be configured via RMSI. The motivation for configuring different CORESET between RMSI and RACH procedure is not clear. Hence, CORESET for RACH procedure should be same as that of RMSI.
Proposal 4: NR supports the CORESET of Msg2/3/4 grants to be same as that of RMSI. Rel-15 does not support configuring the CORESET of Msg 2/3/4 in RMSI.
5. Msg3 uplink power control
Previously, NR made the following agreement regarding uplink power control [1]:
	Agreements:
· UE adjusts its power setting for Msg. 3 using the transmit power control command in Msg2 and the transmit power of the latest PRACH preamble




Now the question arises whether UE should be able to change its beam from Msg1 to Msg3. During the time gap between Msg1 and Msg3 transmission, UE might be able to observe more SS blocks and refine its beams accordingly. By transmitting Msg3 with a refined beam, UE can meet Msg3’s link budget with lower transmit power and reduce interference to neighboring gNBs.
Hence, NR should allow UEs to refine its beams between Msg1 and Msg3. However, any change in processing gain arising from such beam change should be included in the power control formula [4].
Proposal 5: NR allows UE to refine its beams between Msg1 and Msg3. Change in processing gain arising from such beam change is included in the Msg3 power control formula.
6. Multiple Msg1 Considerations
RAN2#99 made the following agreement.
Agreements:
· For multiple msg1 transmissions for contention free RACH 
· A single RAR window is applied for multiple msg1 transmission.  
· The RAR window is started after transmission of the first preamble after a “offset”.  
· The UE monitors multiple RA-RNTIs.  The RA-RNTI is associated to the RACH transmission occasion in which the preamble was transmitted.  
· Once a RAR is received, the RAR reception is considered successful, as in LTE.  The UE stops multiple preamble transmission.
· Details of RA-RNTI calculations are FFS


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


Rel-15 UEs are only supposed to handle the major features that were finalized by December 2017. Since many details of multiple Msg1, e.g., timeline, power control, etc. have not even been discussed yet, multiple Msg1 cannot be a mandatory UE feature for Rel-15. It can either be a UE capability feature or de-prioritized from Rel-15. Even if multiple Msg1 is a UE capability feature, RAN1 and RAN2 will have to decide all necessary mechanisms for multiple Msg1 to work. In the absence of those mechanisms, multiple Msg1 should be deprioritized in Rel-15.
Proposal 6: Multiple Msg1 for CFRA during handover, if supported, cannot be a mandatory feature for Rel-15 UEs. 
· Multiple Msg1 for CFRA during handover can only be a UE capability feature in Rel-15 or be deprioritized in Rel-15.
· If NR cannot decide all essential mechanisms (e.g. timeline, power control, etc.) for multiple Msg1 for CFRA in time, multiple Msg1 should be deprioritized in Rel-15.
6.1 Multiple Msg1 in Dedicated Time-Frequency Domain RACH Resources
RAN1 made the following agreement previously [4]:
	Agreements:
· For contention free case, a UE can be configured to transmit multiple Msg.1 over dedicated multiple RACH transmission occasions in time domain before the end of a monitored RAR window if the configuration of dedicated multiple RACH transmission occasions in time domain is supported.
· Note: The time resource used for ‘dedicated RACH in time domain’ is different from the time resources of contention based random access
· Note: Multiple Msg1 can be transmitted with same or different UE TX beams 




The primary objective of multiple Msg1 is to support UEs without beam correspondence. These UEs cannot scale their uplink transmit power according to their DL signal reception and cause interference to UEs with beam correspondence during Msg1 transmission. Allowing multiple Msg1 for CFRA in dedicated time-frequency resources will reduce interference to the Msg1 transmission of UEs with beam correspondence.
Observation 6: Multiple Msg1 for CFRA in dedicated time-frequency domain RACH resources will reduce interference from UEs without beam correspondence to UEs with beam correspondence.
Proposal 7: Multiple Msg1, if supported, is allowed only in dedicated time-frequency domain RACH occasions that do not contain CBRA preambles.
6.2 Consecutive multiple Msg1 transmission with same UE TX beam
As shown before, RAN1 noted that multiple Msg1 can be transmitted with same or different UE TX beams. 
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Fig. 1: Multiple Msg1 transmission in resources corresponding to 3rd SSB/CSI-RS with same UE TX beams
Figure 1 shows multiple Msg1 transmission before the expiration of RAR window with the same UE TX beam. During contention free random access, multiple Msg1 with same UE TX beam allows Gnb to non-coherently combine the RACH preamble transmitted across multiple Msg1 opportunities. This improves the link budget of contention free random access. Our contribution in [5] shows detailed simulation results illustrating this link budget improvement.
However, in order to obtain this link budget improvement, Gnb needs to inform UE regarding the number of consecutive Msg1 signals that it plans to non-coherently combine to improve link budget. Otherwise, if UE randomly selects an arbitrary set of preambles/resources to transmit multiple Msg1 with same UE TX beam, network will not be aware of UE’s selection and Gnb won’t be able to non-coherently combine these signals efficiently to improve link budget.
Observation 7: During contention free random access, multiple Msg1 with same UE TX beam allows gNB to non-coherently combine the RACH preamble transmitted across multiple Msg1 opportunities and improve the link budget of CFRA.
Proposal 8: If multiple Msg1 is supported, NR allows network to configure the number of consecutive Msg1 that UE is allowed to transmit with the same UE TX beam before the expiration of RAR window.
6.3 Interleaved RAR window for multiple Msg1
UE may use different transmit beams across multiple RACH ocassions in time domain to transmit preambles. For e.g., consider UE transmits two preambles in different RACH occasions:suppose preamble-1 is sent over beam-1 at time t1 and preamble-2 is sent over beam-2 at time t2. 
As dedicated multiple RACH transmission occasions in time domain may use different beams at NB/UE, the following issue arises:
At the gNB: which beam shall the gNB use to transmit random access response during the RAR window? 
At the UE: which beam (beam-1 or beam 2) shall the UE use for monitoring gNB response over the RAR window? 

One solution is to configure a UE monitoring bit pattern over the RAR window for the case when multiple preamble transmissions has been signalled. When UE monitoring bit pattern is provided, this field indicates the mapping from dedicated multiple RACH transmission occasions in time domain (CFRA-SSB-Resource/ra-Resources or CFRA-CSIRS-Resource/ra-Resources) to a sequence of time regions within the random access response window. 

With this indication, UE can use the receive beam that corresponds to the transmission of RACH preamble over CFRA-SSB-Resource/ra-Resources and/or CFRA-CSIRS-Resource/ra-Resources during the indicated monitoring region within the random access response window. When monitoring pattern is not provided, UE shall use a suitable beam to monitor random access response during the RAR window. However, it is up to UE implementation to select a suitable beam. 

Observation 8: UE may use different UL transmit beams across multiple RACH ocassions, that correspond to different SSBs/CSI-RS, to transmit multiple Msg1. This leads to ambiguity at gNB (UE) regarding which TX (RX) beam should Gnb (UE) use to transmit (receive) random access response.

Proposal 9: For multiple Msg1 transmission, NR also supports configuring UE a monitoring bit pattern which maps multiple RACH transmission occasions to a sequence of time regions within the RAR window.

6.4 Monitoring mulitple RARs simultaneously over the RAR window
We further note that multiple Msg1 transmissions can be supported even within the framework of existing agreements/specification. 
UE has the responsibility to monitor RARs for each Msg1 over the RAR window, where each RAR transmission is spatially quasi-co-located with the SS block/CSI-RS based on which the UE transmitted corresponding Msg1.  That is to say, the UE typically has to simultaneously monitor multiple RARs, each QCLed with a different SS block/CSI-RS.

We can enable multiple Msg1 transmissions corresponding to different SSBs/CSI-RSs within the framework of existing agreements/specification with single RAR window over which mulitple RARs need to simultaneously monitored.  Specifically, the UE can be permitted to transmit multiple Msg1 corresponding to different SSBs/CSI-RSs only if the UE can simultaneously monitor the selected SSBs/CSI-RSs (and hence the spatially QCLed RARs).

UE is often times able to simultaneously monitor multiple RARs (and corresponding SSBs/CSI-RS) if they can be received on different diversity branches or digital chains, or if they can be received using the same RX beam with adequate RSRP or Msg2 BLER.
Observation 9: Multiple Msg1 transmissions can be supported even within the framework of existing agreements/specification, if the multiple Msg1 transmissions correspond to those SSBs/CSI-RSs that the UE can simultaneously monitor.
Proposal 10: UE can be permitted to select multiple SSBs/CSI-RSs for transmitting multiple Msg1, as long as the UE can simultaneously monitor the selected SSBs/CSI-RSs (and hence the spatially QCLed RARs) over the single RAR window. 

7. Beam Reporting during RACH Procedure
 7. 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 [6]. 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.
7.2. 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.   

[image: ]
Figure 2: Illustration of beam reporting procedure during CBRA 
Proposal 11: NR supports gNB configuring reporting of SS block index, e.g., strongest SS block index, through Msg3 of contention based random access.

7.3. Beam Refinement and Reporting during Contention Free Random Access
NR agreed to the following working assumption before::
	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 3: Illustration of beam refinement and reporting procedure during CFRA 

Proposal 12: 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.

8. CSI request bit
RAR payload in LTE contained a CSI request bit to allow CSI reporting during contention free random access. NR should also include this CSI-RS request in RAR payload.
Proposal 13: NR supports RAR payload containing CSI-RS request bit. 
Conclusion
Observation 1: If PRACH configuration period or 160 ms is defined as the time period for SSB to RO synchronization, network should be mandated to provide sufficient RACH occasions to ensure at least one full mapping from SSB to RO within the time period.
Observation 2: Alternative 2a of ‘time period’ definition suffers from potential misalignment between UE and Gnb because the number of multiple PRACH configuration periods is not a power of 2.
Observation 3: Alternative 2b of ‘time period’ definition leads to implementation complexity since mapping rule breaks at the end of the SFN rollover period. [3]
Observation 4: Network can obtain high resource utilization in alternative 2c  of ‘time period’ definition by ensuring that the minimum integer number of RACH config periods that are required to provide one full mapping from actually transmitted SSBs to RO is a power of 2.
Observation 5: The feature of receiving grant outside symbol 0-2 has not been defined as a mandatory UE capability for channels that require feedback from UEs.
Observation 6: Multiple Msg1 for CFRA in dedicated time domain RACH resources will reduce interference from UEs without beam correspondence to UEs with beam correspondence.
Observation 7: During contention free random access, multiple Msg1 with same UE TX beam allows gNB to non-coherently combine the RACH preamble transmitted across multiple Msg1 opportunities and improve the link budget of CFRA.
Observation 8: UE may use different UL transmit beams across multiple RACH ocassions, that correspond to different SSBs/CSI-RS, to transmit multiple Msg1. This leads to ambiguity at gNB (UE) regarding which TX (RX) beam should Gnb (UE) use to transmit (receive) random access response.

Observation 9: If network has not configured a UE with a monitoring bit pattern for the RAR window, UE should still get the opportunity to transmit multiple Msg1 corresponding to different SSBs/CSI-RS to get multi-Gnb beam diversity. 

Proposal 1:
· Minimum time gap between the end of RAR window and Msg1 retransmission if Msg1 and Msg2 have the same SCS is equal to: 
· duration of N1 + duration of N2 + L2 
· N1 refers to the value determined in control session with front loaded plus additional DMRS and UE capability #1
· N2 also refers to the value determined in control session with UE capability #1
· N2 is calculated based on 15 kHz numerology when Msg1 uses 1.25 kHz or 5 kHz SCS.
· L2 refers to the MAC processing latency. L2 = 500 us.
· Minimum time gap between Msg4 and Msg4 ACK transmission if Msg4 and Msg4 ACK have the same SCS is equal to: 
· duration of N1 + L2 
· N1 refers to the value determined in control session with front loaded plus additional DMRS and UE capability #1
· L2 refers to the MAC processing latency. L2 = 500 us.
· Minimum time gap between PDCCH and corresponding PDCCH ordered RACH is:
· N2
· N2 refers to the value determined in control session with UE capability #1 and depends on tone spacing of RACH preamble
· N2 is calculated based on 15 kHz numerology when PDCCH ordered RACH uses 1.25 kHz or 5 kHz SCS.
Proposal 2: NR supports either one of the following two options to define time period for SSB to RO mapping.
· Option A (previous alternative 1): RACH configuration period.
· Spec mandates network to provide sufficient RACH occasions to ensure at least one full mapping from SSB to RO within the time period.

· Option B (previous alternative 2c): Multiple RACH configuration periods where the number of multiple PRACH configuration periods is smallest power of two which is


Proposal 3: NR supports search space of Msg2/3/4 grants to occur only at the beginning of each slot in RAR window.
Proposal 4: NR supports the CORESET of Msg2/3/4 grants to be same as that of RMSI. Rel-15 does not support configuring the CORESET of Msg 2/3/4 in RMSI.
Proposal 5: NR allows UE to refine its beams between Msg1 and Msg3. Change in processing gain arising from such beam change is included in the Msg3 power control formula.
Proposal 6: Multiple Msg1 for CFRA during handover, if supported, cannot be a mandatory feature for Rel-15 UEs. 
· Multiple Msg1 for CFRA during handover can only be a UE capability feature in Rel-15 or be deprioritized in Rel-15.
· If NR cannot decide all necessary mechanisms (e.g. timeline, power control) for multiple Msg1 for CFRA to work, this feature should be deprioritized in Rel-15.

Proposal 7: Multiple Msg1, if supported, is allowed only in dedicated time-frequency domain RACH occasions that do not contain CBRA preambles.
Proposal 8: If multiple Msg1 is supported, NR allows network to configure the number of consecutive Msg1 that UE is allowed is transmit with the same UE TX beam before the expiration of RAR window.
Proposal 9: For multiple Msg1 transmission, NR also supports configuring UE a monitoring bit pattern which maps multiple RACH transmission occasions to a sequence of time regions within the RAR window.
Proposal 10: UE can be permitted to select multiple SSBs/CSI-RSs for transmitting multiple Msg1, as long as the UE can simultaneously monitor the selected SSBs/CSI-RSs (and hence the spatially QCLed RARs) over the single RAR window. 

Proposal 11: NR supports gNB configuring reporting of SS block index, e.g., strongest SS block index, through Msg3 of contention based random access.

Proposal 12: 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 13: NR supports RAR payload containing CSI-RS request bit. 
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