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1.	Introduction
In RAN2#97bis, as a result of e-mail discussion [97#62], RAN2 agreed that The SR should at least distinguish the “numerology/TTI type” of the logical channel that triggered the SR (how this is done is FFS).
This contribution presents how to distinguish TTI type of the logical channels that triggered the SR, and another possibility of SR enhancement from RAN2 perspective. 

2.	Discussion
We assume that numerology only refers to TTI length (or TTI Type) in MAC [R2-1705237]. 

2.1	Numerology aspect in SR 
In RAN2#97bis, RAN2 discussed how to distinguish numerologies in SR. The intention to distinguish numerologies in SR is for the UE to receive an uplink grant with proper numerology that can be used for the data transmission.
In NR, there will be a mapping between a logical channel and numerology, where different logical channels can be mapped to the same numerology and one logical channel can be mapped to multiple numerologies.

[image: ]
Figure 1. One example of mapping between Logical Channel and Numerology
Normally, the scheduling procedure includes SR, BSR, and data transmission. If BSR can tell the buffer size per numerology, the UE will anyway receive an uplink grant with proper numerology. However, it will take some time to send BSR and then get an uplink grant, which seems not desirable for URLLC data transmission. Therefore, it would be good to indicate the URLLC data via SR so that the gNB provides an uplink grant with proper numerology for sending URLLC data. 
This can be realized by configuring SR resource per logical channel or group of logical channels. In specific, when SR is triggered by the data from a logical channel, the UE sends SR by using the SR resource for the logical channel. There is no need to configure separate SR resource for all logical channel but it would be sufficient to configure separate SR resource only for the concerned logical channel.
[bookmark: _GoBack]One may think SR resource can be configured per numerology in order to indicate the numerology of logical channel that triggers SR. However, as one logical channel can be mapped to multiple numerology, the UE may need to select only one SR resource, i.e., one numerology. Also, considering that any numerology mapped to the logical channel can be used for sending the data from the logical channel, SR resource per numerology may not provide sufficient scheduling options to the gNB. Therefore, we propose to support SR resource per logical channel(s).
Proposal 1. In NR, different SR resource can be configured per logical channel(s).

2.2	SR resource capacity
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 NR. 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. 
In detail, after being configured with SR resources, the UE may start to use SR resource, i.e., SR activation,  when downlink data is received because uplink data in response to downlink data is expected. Then, the UE may stop using SR resource, i.e., SR deactivation, 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 is expected to become worse in NR.
One may argue that this SR activation/deactivation 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 have a scheduling method depending on the characteristic of uplink data, e.g., predictability. 
Therefore, we propose SR activation/deactivation mechanism to minimize the SR resources waste while allowing configuring of frequent SR resources to the UE.
Proposal 2. In NR, SR activation/deactivation mechanism is used, i.e., after being configured with SR resource, the UE activates the SR resource when downlink data arrives and deactivates the SR resource when uplink grant is received.

3.	Conclusion
In this contribution, we discussed possible SR enhancement in NR, and propose:
Proposal 1. In NR, different SR resource can be configured per logical channel(s).
Proposal 2. In NR, SR activation/deactivation mechanism is used, i.e., after being configured with SR resource, the UE activates the SR resource when downlink data arrives and deactivates the SR resource when uplink grant is received.
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