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RAN1 has agreed on mechanisms for UE to indicate beam failure both within and outside of RACH slots, as indicated below. The SR is usually (i.e., following LTE behavior) transmitted as part of PUCCH or of UCI-over-PUSCH. This contribution motivates a proposal to also further allow SR transmission modes similar to those agreed for this beam failure reporting.
Agreements at RAN1#88: [1]
· The following mechanisms should be supported in NR:
· The UL transmission to report beam failure can be located in the same time instance as PRACH:
· Resources orthogonal to PRACH resources 
· FFS orthogonal in frequency and/or sequences (not intended to impact PRACH design) 
· FFS channels/signals 
· The UL transmission to report beam failure can be located at a time instance (configurable for a UE) different from PRACH
· Consider the impact of RACH periodicity in configuring the UL signal to report beam failure located in slots outside PRACH
· FFS the signal/channel for the UL transmission
· Additional mechanisms using other channels/signals are not precluded (e.g., SR, UL grant free PUSCH, UL control)

SR in RACH slots
SR may be included together with other aperiodic UCI (such as Ack) when such UCI has to be transmitted. However, it is generally not easy to predict when such UCI will have to be transmitted, and also not easy to predict when uplink traffic will arrive in the UE’s buffer triggering the need for UE to send a “positive” SR. This implies that relying purely on including SR with such other UCI may lead to unacceptably long latency in SR transmission and thus in uplink scheduling. Thus, some mechanism for allowing UE to periodically transmit SR is required. In LTE, this is accomplished by configuring a PUCCH format-1 resource in every n-th subframe. An LTE UE without a PUCCH resource has to go through the full RACH procedure to gain uplink resources.
For NR, especially for >6GHz carriers, it is desirable to allow modes of SR transmission that are “in between” the LTE contention-free approach (PUCCH-format-1 resource) and full RACH procedure in terms of resource overhead and latency. On the one hand, the full RACH procedure involves acquiring timing synchronization and need for contention resolution, which may be an unnecessary overhead for UEs that already have reasonable uplink timing. On the other hand, a PUCCH resource similar to the LTE PUCCH-format-1 for SR can be configured, but this by itself may be insufficient especially in >6GHz bands: If it has low periodicity and there is not much other uplink activity, it is possible that the uplink beam direction may drift and become suboptimal, at either the UE transmitter or the base-station receiver, or both. This has to be corrected by a combination of increasing the resource periodicity (potentially easing identification of such beam drift) and increasing the frequency of beam training. To avoid these issues, it is desirable that the SR can be communicated over multiple beam pair links. A possible solution is to configure multiple PUCCH resources for SR, each with a separate beam pair link. Although this increases the robustness of SR transmission, each link is still subject to the same issue of drift and thus it is then necessary to train and maintain all of them. This motivates a “RACH-like” solution wherein the base-station is listening on multiple beam directions and the UE can pick one or more transmit directions based on association with recently observed synchronization-channel beams, avoiding the need for any beam training/maintenance. The unnecessary overhead associated with full RACH procedure is still avoided by allocating contention-free RACH resources. Further, if these resources are usable only by UEs that have UL timing synchronization, then a potentially larger number of UEs can be multiplexed on the same resource using different cyclic shifts.  
We observe that all the considerations leading to the above solution also apply to the beam-recovery mechanism, for very similar reasons: When the currently active beams degrade in quality, using them to indicate beam failure is unreliable, and so an alternative mechanism with pre-agreed beam directions based on synchronization-channel beams is required, while at the same time avoiding the overhead of going through the full RACH procedure [2]. Thus it is natural to reuse for SR transmission, the same schemes that have already been agreed [1] for transmission of beam-recovery indication, where beam-recovery indications are distinguished from SR transmissions based on the time/frequency/sequence resource assigned to them. 
In summary, based on the above, we propose the following: 
Proposal 1: For above 6GHz bands, NR supports SR transmission in the same time instances as PRACH and beam-failure indication reports, on resources orthogonal in frequency and/or sequences to PRACH and beam-failure report resources. FFS whether to support SR transmission on separate per-UE configurable time-instances that are different from both PRACH and the time-instances used for beam-failure reporting.

Conclusions
We have discussed the need for RACH-like SR transmission, motivating the following proposal: 
Proposal 1: For above 6GHz bands, NR supports SR transmission in the same time instances as PRACH and beam-failure indication reports, on resources orthogonal in frequency and/or sequences to PRACH and beam-failure report resources. FFS whether to support SR transmission on separate per-UE configurable time-instances that are different from both PRACH and the time-instances used for beam-failure reporting.
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