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Introduction
In this contribution, random access response (RAR) design is discussed in detail for IDLE mode with focus on the physical channel design for carrying RAR message. We also discuss procedures related to RAR such as timing of RAR in relation to PRACH, RAR window, and back-off mechanism. CONNECTED mode is FFS and not in the scope of the current contribution. A proposed design for the NR 4-step random access procedure is described in [1]. 
[bookmark: _Ref178064866]Discussion
RAR functionality
A proposed design for the NR 4-step random access procedure is described in detail [1] and is illustrated in Figure 1. Here, two synchronization signals (SS) blocks are transmitted from separate nodes (gNB A and B), and received with a relative timing difference. 
[image: ]
[bookmark: _Ref480785926]Figure 1 Uplink and downlink synchronization in 4-step initial access procedure 
The UE selects a DL timing reference based on received SS block from gNB A and transmits a PRACH preamble based on this DL timing. See [2] for details about PRACH preamble design. Both gNB A and gNB B might detect PRACH such that gNBs might then transmit RAR or the nodes might be coordinated such that only one of them transmits RAR. In the following, we only describe the case when only gNB B transmits the RAR. 
Due to propagation delay, the PRACH preamble is received with a timing offset relative to SS block in gNB B in Figure 1. The gNB B then estimates this timing offset and prepares a RAR containing a timing advance (TA) command. A UE might have to be able to receive RAR in a somewhat large timing uncertainty interval compared to ordinary DL data channels. Reasons for large timing offset between received SS block and RAR (using UE perspective) may for example be:
1. Low SNR for SS block especially without beamforming of SS block 
1. Different gNBs for SS block and RAR especially in the case of silent gNBs and for heterogeneous networks
1. The distance of 1 km between two gNBs corresponds to a round trip time of 3.3 𝜇𝑠. This should be compared to a cyclic prefix of approximately 4 𝜇𝑠
1. Non-synchronized gNBs
1. SFN (Single Frequency Network) type of SS block transmission
3. e.g. in deployments where SS block is distributed using SFN transmission and RAR is transmitted from a single node, the time or frequency reference obtained from SS may degrade performance, e.g. due to the fact that the delay spread of the SFN channel may use up substantial parts of the CP region.

1. [bookmark: _Toc466011343][bookmark: _Toc465931488][bookmark: _Toc463005037][bookmark: _Toc463005034][bookmark: _Toc458666730][bookmark: _Toc458410443][bookmark: _Toc458171459][bookmark: _Toc480372301][bookmark: _Toc480463528][bookmark: _Toc480786719][bookmark: _Toc480786953][bookmark: _Toc480787735][bookmark: _Toc480880118][bookmark: _Toc480892114][bookmark: _Toc480892818][bookmark: _Toc481494626][bookmark: _Toc481498343][bookmark: _Toc481498755][bookmark: _Toc481510982][bookmark: _Toc481675723][bookmark: _Toc481675822][bookmark: _Toc481742528]The RAR might arrive to the UE with a large timing uncertainty
1. [bookmark: _Toc480463529][bookmark: _Toc480786720][bookmark: _Toc480786954][bookmark: _Toc480787736][bookmark: _Toc480880119][bookmark: _Toc480892115][bookmark: _Toc480892819][bookmark: _Toc481494627][bookmark: _Toc481498344][bookmark: _Toc481498756][bookmark: _Toc481510983][bookmark: _Toc481675724][bookmark: _Toc481675823][bookmark: _Toc481742529]The physical channel for RAR might be different compared to the ordinary DL data channels, since this RAR might be received with large timing uncertainty. 
The RAR typically has to convey the following payload (up to 80-100 bits):
· Detected PRACH preamble index such as acknowledgement of PRACH preamble
· Timing Advance (TA) command to UE
· Uplink scheduling grant to UE
· Temporary identity (e.g. TC-RNTI)
· Configuration of additional synchronization signals if needed (further study needed)
· Back off Indicator (BI) (further study needed)
· Configuration of DFT spread precoding for first uplink data transmission
Similar to LTE, we propose that in NR, RAR message must be able to carry severable detected preambles. Same PDCCH and common DMRS can be used with RAR containing above payload for several preambles, leading to a flexible payload size. 
[bookmark: _Toc481498353][bookmark: _Toc481498762][bookmark: _Toc481510987][bookmark: _Toc481675729][bookmark: _Toc481675744][bookmark: _Toc481675761][bookmark: _Toc481675827][bookmark: _Toc481675844][bookmark: _Toc481675858][bookmark: _Toc481675899][bookmark: _Toc481675913][bookmark: _Toc481675973][bookmark: _Toc481676482][bookmark: _Toc481742533]Design the physical channel carrying RAR that supports a flexible payload size. 
Besides carrying the payload, gNB needs to distinguish RARs sent to different UEs. 
In LTE, RAR is carried over PDCCH and PDSCH. In NR, there are cases, as explained above, with large timing offset between received SS block and RAR, where the synchronization signal used in PDCCH and PDSCH may not be sufficient for carrying RAR. Similar problems can arise in paging and additional system information distribution.  We can solve this problem in at least three ways forward, and FFS is to narrow-down one of these options.
[bookmark: _Ref481483509][bookmark: _Toc481494632][bookmark: _Toc481498354][bookmark: _Toc481498763][bookmark: _Toc481510988][bookmark: _Toc481675730][bookmark: _Toc481675745][bookmark: _Toc481675762][bookmark: _Toc481675828][bookmark: _Toc481675845][bookmark: _Toc481675859][bookmark: _Toc481675900][bookmark: _Toc481675914][bookmark: _Toc481675974][bookmark: _Toc481676483][bookmark: _Toc481742534] Synchronization problem for RAR can be solved in one of the three options: (1) RAR solves the problem by having a self-contained reference signal (2) add an extra mode/format to PDCCH that allows fine time/frequency syncing without requiring an SSB. (3) add a stand-alone reference signal (perhaps PSS-like) that the network can turn on dynamically, one-shot or (short-term) periodic. FFS to narrow down on one of these options.
Irrespective of which of these three options is selected, an additional synchronization signal would be present for better timing uncertainty estimation for RAR reception. 
1. [bookmark: _Toc481498757][bookmark: _Toc481510984][bookmark: _Toc481675725][bookmark: _Toc481675824][bookmark: _Toc481742530]The physical channel carrying RAR contains an additional synchronization signal for finer time and frequency synchronization.
In Section 2.2, concepts of such an additional synchronization signal for RAR are discussed.
[bookmark: _Ref480891962]Physical channel design for carrying RAR
Irrespective of which of the three options of Proposal 2 are selected, we envision that the physical channel carrying RAR consists of two parts, denoted by reference symbol (RS) and data symbol (DS), as shown in Figure 2. It covers a subset of the frequency band, e.g. 6 RBs, in two or more OFDM symbols.
The RS part constitutes a subset of the frequency bands in a single OFDM symbol. RS contains a known reference sequence that the UE can detect in the time domain even when the symbol timing in unknown, and obtain symbol timing synchronization to process the DS field. A possible signal design for the RS is to use Zadoff-Chu sequences. After RS detection, the RS symbols may be used for channel estimation for DS detection. The DS part consists of one or more OFDM symbols, depending on the payload size in the given deployment. If the number of symbols is small, no additional reference symbols are included.
The additional RS sequence associated with RAR can be configured in one of at least three different ways. One possible configuration is based on the SS block (e.g., the cell ID, index of the SS block) that the UE detects, and another possible configuration is based on a sequence used for PRACH preamble that the UE transmitted. A third alternative is a function of both these quantities.  The set of possible RS sequences should be large enough to accommodate a sufficient number of unique combinations. With this design, when the UE wants to detect RS, there is only a single sequence that the UE needs to search for and that is known to the UE based on the PRACH and/or SS, so as to minimize the UE detection effort. 
[bookmark: _Toc480372298][bookmark: _Toc480463523][bookmark: _Toc480786723][bookmark: _Toc480786957][bookmark: _Toc480787739][bookmark: _Toc480880121][bookmark: _Toc480892117][bookmark: _Toc480892814][bookmark: _Toc481494634][bookmark: _Toc481498356][bookmark: _Toc481498764][bookmark: _Toc481510989][bookmark: _Toc481675731][bookmark: _Toc481675746][bookmark: _Toc481675763][bookmark: _Toc481675829][bookmark: _Toc481675846][bookmark: _Toc481675860][bookmark: _Toc481675901][bookmark: _Toc481675915][bookmark: _Toc481675975][bookmark: _Toc481676484][bookmark: _Toc481742535]The RS sequence should be a function of the PRACH preamble transmitted by the UE, the SS block (e.g., cell ID, index of SS block) that UE detects, or both. 
If the time duration of DS is long in relation to temporal changes in the channel, the DS part may include DMRS-like reference symbols as a phase reference. The additional DS symbols, optionally including DMRS, are indicated with the dotted outline in the Figure 2. 
The DS message should be encoded using an appropriate codec for short message lengths. A CRC should be added to verify correct decoding. The UE can also use the CRC to blindly detect the message length (one or more symbols) via blind decoding according to different length hypotheses.
RS = Z-C sequence


DS = 	
RAR payload channel coded 
and scrambled
+ CRC (scrambled)
+ embedded DS-DMRS (optional)

[bookmark: _Ref480786178][bookmark: _Ref480787484]Figure 2 RAR signal design consisting of RS and DS fields.
[bookmark: _Toc480880122][bookmark: _Toc480892118][bookmark: _Toc480372300][bookmark: _Toc480463525][bookmark: _Toc480786725][bookmark: _Toc480786959][bookmark: _Toc480787741][bookmark: _Toc480880123][bookmark: _Toc480892119][bookmark: _Toc480892815][bookmark: _Toc481494635][bookmark: _Toc458171461][bookmark: _Toc458410446][bookmark: _Toc458666733][bookmark: _Toc463005035][bookmark: _Toc463005038][bookmark: _Toc465931489][bookmark: _Toc466011344][bookmark: _Toc470184183][bookmark: _Toc471119224][bookmark: _Toc471119350][bookmark: _Toc471120118][bookmark: _Toc471281524][bookmark: _Toc471301579][bookmark: _Toc471372420][bookmark: _Toc471713215][bookmark: _Toc473890387][bookmark: _Toc474141333][bookmark: _Toc477424606][bookmark: _Toc477427238][bookmark: _Toc477427385][bookmark: _Toc477427623][bookmark: _Toc480372294]As soon as the UE receives RAR, it adjusts its UL timing based upon the TA command. Since the proposed RAR has an additional reference signal, it can also adjust its DL timing, as illustrated in Figure 1.  Therefore, this RAR design with an additional reference signal is useful both for DL synchronization and demodulation of the RAR payload.
Quasi Co-location
Since the SS-block might be transmitted by another node as compared to RAR, the UE should in some cases not assume any QCL (Quasi Co-Location) of SS-block and RAR. Preferably, the use of QCL between SS-block and RAR is indicated in NR-PBCH or any other broadcast signal received by the UE before starting the random access procedure. The QCL parameters include Doppler shift, Doppler spread, delay spread, average delay, besides spatial QCL.
[bookmark: _Toc477427624][bookmark: _Toc477427386][bookmark: _Toc477427239][bookmark: _Toc480372295][bookmark: _Toc480463526][bookmark: _Toc480786726][bookmark: _Toc480786960][bookmark: _Toc480787742][bookmark: _Toc480880124][bookmark: _Toc480892120][bookmark: _Toc480892816][bookmark: _Toc481494636][bookmark: _Toc481498357][bookmark: _Toc481498765][bookmark: _Toc481510990][bookmark: _Toc481675732][bookmark: _Toc481675747][bookmark: _Toc481675764][bookmark: _Toc481675830][bookmark: _Toc481675847][bookmark: _Toc481675861][bookmark: _Toc481675902][bookmark: _Toc481675916][bookmark: _Toc481675976][bookmark: _Toc481676485][bookmark: _Toc481742536]The UE is configured of QCL for SS-block and RAR by broadcast information
Timing of RAR in relation to PRACH preamble
In LTE, after transmission of the PRACH preamble, the UE monitors the DL for the RAR during a time window (RAR window) consisting of multiple subframes to allow flexibility in the timing of the response as shown in Figure 3. It is proposed that a similar approach is adopted in NR, keeping the time from the end of the PRACH transmission to the start of the RAR window as short as possible to minimize the latency of the four-step random access procedure. 
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[bookmark: _Ref480786254]Figure 3 RAR window
[bookmark: _Toc477427625][bookmark: _Toc477427387][bookmark: _Toc477427240][bookmark: _Toc477424611][bookmark: _Toc474141338][bookmark: _Toc473890392][bookmark: _Toc480372296][bookmark: _Toc480463527][bookmark: _Toc480786727][bookmark: _Toc480786961][bookmark: _Toc480787743][bookmark: _Toc480880125][bookmark: _Toc480892121][bookmark: _Toc480892817][bookmark: _Toc481494637][bookmark: _Toc481498358][bookmark: _Toc481498766][bookmark: _Toc481510991][bookmark: _Toc481675733][bookmark: _Toc481675748][bookmark: _Toc481675765][bookmark: _Toc481675831][bookmark: _Toc481675848][bookmark: _Toc481675862][bookmark: _Toc481675903][bookmark: _Toc481675917][bookmark: _Toc481675977][bookmark: _Toc481676486][bookmark: _Toc481742537]Adopt the random access response window also in NR with minimum delay between the end of the PRACH transmission and the start of the RAR window.

Similarly, the time between MSG2 and MSG3 should also be kept at a minimum. This timing might be included in MSG2 supporting a flexible, and UE specific timing for MSG3.
[bookmark: _Ref480786830]RAR Window
Some of the concepts of this section is a reuse from the paper submitted in RAN2 [3] as the concepts are applicable for RAN1 also. 
The main scenario where multiple preamble transmissions before the end of the RAR window would be needed is for UEs which do not support Rx/Tx reciprocity. These UEs cannot determine their best UL Tx beam based on their best Rx beam. In case these UEs would transmit a narrow beam in the wrong direction, it may not be detected by the gNB. It should be noted that also UEs not supporting Rx/Tx reciprocity can transmit a wide beam which could, at least after some power ramping, in most cases be detected by the gNB. 
Other situations where this could be used have also been discussed such as to increase the detection probability for preamble transmissions.
Using multiple preamble transmissions before the end of the RAR window also comes with several drawbacks. It would for example increase the preamble collision probability and increase the interference compared to if each UE would be limited to one preamble such as in LTE. If it would be allowed to send more than one preamble before the end of the RAR window it could be expected that it would be used also by UEs with Rx/Tx reciprocity in order to increase the detection probability. This could lead to worse system performance due to increased PRACH load, preamble collisions and increased interference. It would therefore be beneficial that the use of multiple preamble transmissions before the end of the RAR window should be limited to cases where it is really necessary for a successful random access. Allowing more than one preamble transmission before the end of the RAR window would also lead to a more complex random access procedure.
[bookmark: _Toc481505918][bookmark: _Toc481675726][bookmark: _Toc481675825][bookmark: _Toc481742531]For system performance it is beneficial if the use of multiple preamble transmissions is limited to cases where it is really necessary.
To make it less appealing to transmit multiple preambles (for other use cases than for UL beam sweeping) one way is to not allow it until an ordinary power ramping up to maximum allowed power has been completed. This would limit the use to only cases when the UEs cannot access without UL beam sweeping. Also non Rx/Tx reciprocity capable UEs would then first try to access with a wide beam and power ramping before resorting to beam sweeping using multiple preamble transmissions before the end of the RAR window. 
Proposal 1 [bookmark: _Toc481505912][bookmark: _Toc481675734][bookmark: _Toc481675749][bookmark: _Toc481675766][bookmark: _Toc481675832][bookmark: _Toc481675849][bookmark: _Toc481675863][bookmark: _Toc481675904][bookmark: _Toc481675918][bookmark: _Toc481675978][bookmark: _Toc481676487][bookmark: _Toc481742538]Use of multiple preambles before the end of the RAR window is only allowed after ordinary power ramping has reached maximum power.
To define an unambiguous RA procedure, the gNB needs to know which preambles belong to the same UE and RA attempt. This can be accomplished by defining a set of PRACH time and frequency resources to be used for multiple preamble transmissions.
Proposal 2 [bookmark: _Toc481505913][bookmark: _Toc481675735][bookmark: _Toc481675750][bookmark: _Toc481675767][bookmark: _Toc481675833][bookmark: _Toc481675850][bookmark: _Toc481675864][bookmark: _Toc481675905][bookmark: _Toc481675919][bookmark: _Toc481675979][bookmark: _Toc481676488][bookmark: _Toc481742539]A special set of PRACH time and frequency resources is configured for multiple preamble transmissions
The PRACH resources for multiple preamble transmissions should be specified with a first transmission opportunity and a number of repetitions. These could be indicated via a set of SFN/slot/subframe indices that allow PRACH transmission similar to PRACH configurations in LTE (see Table 5.7.1-2 in TS36.211). An example is shown in Figure 1, where even numbered time indices are reserved for PRACH transmission opportunities and odd numbered time indices (after the RAR window start) are reserved for RAR transmission. 
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Figure 1. Example of PRACH and RAR configuration.
Proposal 3 [bookmark: _Toc481505914][bookmark: _Toc481675736][bookmark: _Toc481675751][bookmark: _Toc481675768][bookmark: _Toc481675834][bookmark: _Toc481675851][bookmark: _Toc481675865][bookmark: _Toc481675906][bookmark: _Toc481675920][bookmark: _Toc481675980][bookmark: _Toc481676489][bookmark: _Toc481742540]The PRACH resources for multiple preamble transmissions has a first transmission opportunity and a configurable number of repetitions
The start of the RAR window should be configurable. This means that the gNB can configure PRACH resources with a large number of repetitions to allow the UE do a fine grained beam sweep and still send the RAR before the UE has transmitted on all of the repetitions if a good enough beam is detected. Hence, we believe that a configurable parameter ra-ResponseWindowStart should be introduced. In case of mulitple preamble transmissions, the ra-ResponseWindowStart would indicate the offset from the subframe that contains the end of the preamble transmission in the first transmission opportunity until the start RA Response window
Proposal 4 [bookmark: _Toc481505915][bookmark: _Toc481675737][bookmark: _Toc481675752][bookmark: _Toc481675769][bookmark: _Toc481675835][bookmark: _Toc481675852][bookmark: _Toc481675866][bookmark: _Toc481675907][bookmark: _Toc481675921][bookmark: _Toc481675981][bookmark: _Toc481676490][bookmark: _Toc481742541]A configurable parameter ra-ResponseWindowStart should be introduced in NR to indicate the offset from the subframe that contains the end of the preamble transmission in the first transmission opportunity until the start of RA Response window
In some cases, the gNB may identify several preambles but not have the means to handle all directly. This may be caused either by high PUSCH load or by high processing load in the gNB. In this case it would be advantageous if the gNB would be able to extend the RAR window for some preambles to make it possible to send a RAR to this preamble at a later stage. Configuring a long RAR window would not be efficient since it would increase the latency for UEs who transmit preambles that are not detected since they cannot power ramp and resend the preamble before the RAR has expired.
Proposal 5 [bookmark: _Toc481675738][bookmark: _Toc481675753][bookmark: _Toc481675770][bookmark: _Toc481675836][bookmark: _Toc481675853][bookmark: _Toc481675867][bookmark: _Toc481675908][bookmark: _Toc481675922][bookmark: _Toc481675982][bookmark: _Toc481676491][bookmark: _Toc481742542]The gNB may prolong the RAR window for some preamble id in the RAR message. 
When the UE receives the RAR transmission, it will stop preamble transmissions. This enables the gNB to prevent the UE from sending more preambles than are needed to find a good enough beam. Since the number of preamble transmissions needed to find a good enough beam depends on the beam width, the beam sweeping pattern and the direction the UE tries first, it is plausible that the UE will not need to transmit in all the repetitions. Hence, by stopping the UE from sending additional preambles when it receives the RAR, unnecessary preamble transmissions are avoided.
Proposal 6 [bookmark: _Toc481505916][bookmark: _Toc481675739][bookmark: _Toc481675754][bookmark: _Toc481675771][bookmark: _Toc481675837][bookmark: _Toc481675854][bookmark: _Toc481675868][bookmark: _Toc481675909][bookmark: _Toc481675923][bookmark: _Toc481675983][bookmark: _Toc481676492][bookmark: _Toc481742543]When the UE receives the RAR, it stops sending preambles
The RAR should contain an indication of which transmission that was strongest. This enables the gNB to allow a more detailed beam sweeping (by not sending the RAR as soon as it hears a preamble but instead wait and see if one of the following are better) than if the repetition/beam is indicated by a fixed timing to the RAR.
Proposal 7 [bookmark: _Toc481505917][bookmark: _Toc481675740][bookmark: _Toc481675755][bookmark: _Toc481675772][bookmark: _Toc481675838][bookmark: _Toc481675855][bookmark: _Toc481675869][bookmark: _Toc481675910][bookmark: _Toc481675924][bookmark: _Toc481675984][bookmark: _Toc481676493][bookmark: _Toc481742544]The RAR contains an indication of which preamble transmission that was best
One issue that may occur is that two UEs select the same preamble and PRACH resource. When the gNB responds with the RAR, both UEs will transmit a msg3 which will then collide. In this case, the gNB will only detect one of the msg3 and the other UE(s) will then have to retry the random access by retransmitting the preamble. Preamble collisions could be more common if small preamble groups are used to signal e.g. msg3 size with high granularity. A possible solution for this (as also suggested in R2-1703570) is for the gNB to send several grants targeting each detected preamble. The UE can then transmit msg3 on randomly chosen grant. This will reduce the collision probability of msg3 and can be feasible in situations when the PUSCH resources are not exhausted. 
Proposal 8 [bookmark: _Toc480896479][bookmark: _Toc480898303][bookmark: _Toc481141928][bookmark: _Toc481477085][bookmark: _Toc481494644][bookmark: _Toc481498365][bookmark: _Toc481498773][bookmark: _Toc481510998][bookmark: _Toc481675741][bookmark: _Toc481675756][bookmark: _Toc481675773][bookmark: _Toc481675839][bookmark: _Toc481675856][bookmark: _Toc481675870][bookmark: _Toc481675911][bookmark: _Toc481675925][bookmark: _Toc481675985][bookmark: _Toc481676494][bookmark: _Toc481742545]The gNB may issue several grants to the same preamble id in the same RAR message. 
Back-off enhancements
One situation when the Random Access procedure can be enhanced compared to LTE is when the UE does not receive a RAR (msg 2) or if it receives a RAR that does not contain the sent preamble identity after the preamble transmission. In legacy LTE the UE will do power ramping and retransmit the preamble. This may lead to so-called RACH storms where the UEs in the system transmit a huge number of preambles causing interference and RACH collisions. 

[bookmark: _Toc481742532]When a RACH storm happens it will cause unnecessary load on the RACH channel and result in unnecessary interference.

The reason why the UE does the random access and the reason why it does not receive the RAR may be different and call for different solutions. That is, a common back-off mechanism will not be sufficient. In [4], details on how to solve this problem are proposed.

Conclusion
In section 2 we made the following observations:
Observation 1	The RAR might arrive to the UE with a large timing uncertainty
Observation 2	The physical channel for RAR might be different compared to the ordinary DL data channels, since this RAR might be received with large timing uncertainty.
Observation 3	The physical channel carrying RAR contains an additional synchronization signal for finer time and frequency synchronization.
Observation 4	For system performance it is beneficial if the use of multiple preamble transmissions is limited to cases where it is really necessary.
Observation 5	When a RACH storm happens it will cause unnecessary load on the RACH channel and result in unnecessary interference.

Based on the discussion in section 2 we propose the following:
Proposal 1	Design the physical channel carrying RAR that supports a flexible payload size.
Proposal 2	Synchronization problem for RAR can be solved in one of the three options: (1) RAR solves the problem by having a self-contained reference signal (2) add an extra mode/format to PDCCH that allows fine time/frequency syncing without requiring an SSB. (3) add a stand-alone reference signal (perhaps PSS-like) that the network can turn on dynamically, one-shot or (short-term) periodic. FFS to narrow down on one of these options.
Proposal 3	The RS sequence should be a function of the PRACH preamble transmitted by the UE, the SS block (e.g., cell ID, index of SS block) that UE detects, or both.
Proposal 4	The UE is configured of QCL for SS-block and RAR by broadcast information
Proposal 5	Adopt the random access response window also in NR with minimum delay between the end of the PRACH transmission and the start of the RAR window.
Proposal 6	Use of multiple preambles before the end of the RAR window is only allowed after ordinary power ramping has reached maximum power.
Proposal 7	A special set of PRACH time and frequency resources is configured for multiple preamble transmissions
Proposal 8	The PRACH resources for multiple preamble transmissions has a first transmission opportunity and a configurable number of repetitions
Proposal 9	A configurable parameter ra-ResponseWindowStart should be introduced in NR to indicate the offset from the subframe that contains the end of the preamble transmission in the first transmission opportunity until the start of RA Response window
Proposal 10	The gNB may prolong the RAR window for some preamble id in the RAR message.
Proposal 11	When the UE receives the RAR, it stops sending preambles
Proposal 12	The RAR contains an indication of which preamble transmission that was best
Proposal 13	The gNB may issue several grants to the same preamble id in the same RAR message.
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