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1.	Introduction
In e-mail discussion [97#62][NR], RAN2 discussed possible enhancement for SR/BSR in NR. Regarding SR, it was proposed that
· Proposal 1: Send an LS to RAN1 on the topic of standardization of multi-bit SR.
· Proposal 2: If RAN1 agrees to standardize multi-bit SR then RAN2 should consider using it to indicate presence of high-priority data in the UE.

In this contribution, we present our view on this and another possibility of SR enhancement from RAN2 perspective. 

2.	Discussion
Multi-bit SR is not yet concluded in RAN1 while how many bits will be extended and what additional information is to be provided need to be discussed. The main intention in RAN1 seems to provide buffer size information roughly via SR prior to BSR. Thus, even though RAN1 introduced multi-bit SR, there may not be any room for more information other than buffer size. 
Observation 1. Multi-bit SR in RAN1 is mainly for providing buffer size information prior to BSR.

In the meanwhile, there is an intention to provide different information via SR from RAN2 point of view, for instance, logical channel information, numerology information, or service information which triggers SR. In order to carry these information in addition to buffer size by using multi-bit SR, more bits are required which increases overhead of multi-bit SR. Considering that SR is a UE dedicated resource, it is not desirable to put more and more information into multi-bit SR, especially when multi-bit SR isn’t the only solution. In our view, SR with multiple information doesn’t necessarily require SR with multiple bits.
Observation 2. It is not desirable to put more and more information in multi-bit SR in terms of signalling overhead.

With these observations, we suggest to focus on SR enhancement that can be discussed in RAN2 while leaving multi-bit SR discussion up to RAN1.
During e-mail discussion [97#62], companies were invited to provide preferred SR enhancement. In our understanding, there was a big interest from almost all companies to make the gNB to know the logical channels (including SRB vs. DRB), LCGs, numerologies, or services as early as possible via SR. If the gNB is able to know these information upon reception of SR, the gNB can decide proper scheduling quickly. For example, the eNB can provide uplink resource with proper numerology, or enough amount of uplink resource. 
Multiple SR configuration can be used for this purpose, where different SR resources are allocated to different logical channels, logical channel groups, numerologies, or services. If the UE triggers SR separately and/or transmits SR by using the associated SR, gNB can tell which data triggers SR. In addition, different SR periodicity can be used for different SR configuration, which would help fast scheduling for e.g., URLLC. Thus, we think multiple SR configuration is beneficial in terms of scheduling efficiency and latency.
Proposal 1. RAN2 focus on multiple SR configuration while leaving multi-bit SR discussion up to RAN1.

In NR, there will be a mapping between logical channels and numerology in order to utilize radio resources with specific numerology for certain logical channels, e.g., to map logical channels of URLLC to short numerologies. In this sense, SR resource can configured per logical channel(s) if gNB intends to know numerology information from SR. 
Also, from layer2 point of view, service itself is not visible, but rather service is translated into logical channel. Thus, different SR configuration per service can be achieved by configuring different SR resources per logical channel(s).
In summary, configuring different SR resources per logical channel(s) would let the gNB know numerology or service information upon reception of SR from the UE. Therefore, we propose to support SR configuration per logical channel(s).
Proposal 2. In NR, different SR resource can be configured per logical channel(s).

In LTE, SR enhancement has been mainly focused on increasing the amount of SR resources from the UE point of view which allows immediate scheduling request, for example, PUCCH SCell in Rel-13 or DC in Rel-12. As it is difficult to predict when uplink data becomes available in the future, the UE would always welcome frequent SR resources, e.g., 1ms. However, as the amount of SR resources is limited from the network point of view, it is important to distribute the SR resources to as many UEs as possible. There is a clear tradeoff here !
Moreover, although the network carefully allocates the SR resources by considering both of UE and network aspects, it seems inevitable to suffer SR resource waste. The reason is that SR resources are configured regularly/periodically for a UE but the UE doesn’t always have uplink data regularly/periodically. In addition, once the network allocates SR resources to a UE, that SR resources cannot be used by other UEs.
This implies that some SR resources may not be used by any UE. We think this is a good motivation of SR enhancement in New RAT. In other words, it would be worthwhile considering a way that a UE uses SR resources only when it is expected to be used so that SR resources not to be used by the UE could be used by other UEs. For example, after being configured with SR resources, the UE may start to use SR resource when downlink data is received because uplink data in response to downlink data is expected. Then, the UE may stop using SR resource when uplink grant is received because the UE is scheduled. The benefit would be that frequent SR resources could be dynamically allocated for a UE who needs it, and hence, more UEs could use frequent SR resources within the limited amount of SR resources.
In RAN1, it is decided to support shorter SR periodicity based on mini-slot. The intention is to allocate more frequent SR resources for delay sensitive data transmission. Therefore, the SR resource starvation issue would become worse in NR.
One may argue that this mechanism cannot be used when uplink data becomes available not in response to the downlink data. Yes, true. However, RAN2 currently working on various ways to transmit uplink data, e.g., pre-scheduling, which could be used for any type of uplink data. Given that pre-scheduling may face over allocation of PUSCH resources due to uncertainly of uplink data arrival, it may not be desirable to rely on only one solution for all kinds of uplink data. Instead, it would be good to study a proper scheduling method depending on the characteristic of uplink data, e.g., predictability. 
Therefore, we propose to study SR enhancement in NR that minimizes the SR resources waste while allowing configuring of frequent SR resources to the UE.
Proposal 3. RAN2 discuss to minimize the SR resources waste when frequent SR resources need to be allocated for a UE.
 

3.	Conclusion
In this contribution, we discussed possible SR enhancement in New RAT WI, and propose:
Observation 1. Multi-bit SR in RAN1 is mainly for providing buffer size information prior to BSR.
Observation 2. It is not desirable to put more and more information in multi-bit SR in terms of signalling overhead.
Proposal 1. RAN2 focus on multiple SR configuration while leaving multi-bit SR discussion up to RAN1.
Proposal 2. In NR, different SR resource can be configured per logical channel(s).
Proposal 3. RAN2 discuss to minimize the SR resources waste when frequent SR resources need to be allocated for a UE.
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