[bookmark: _GoBack]3GPP TSG-RAN WG2 Meeting #96	R2-168378
Reno, USA, 14th – 18th November 2016	

Agenda Item	: 9.2.1.5 (FS_ NR_newRAT)
Source	: LG Electronics Inc.
Title	: SR enhancement for New RAT
Document for	: Discussion and Decision
1.	Introduction
In LTE, for scheduling, the UE performs Scheduling Request (SR) and Buffer Status Reporting (BSR) procedure. While those procedures are considered essential for scheduling, they are deemed an inevitable barrier to fast scheduling.
Although RAN2 is under discussion of various mechanisms in order to reduce latency in scheduling, for instance a scheduling without SR/BSR, it is still important to have means to request uplink resource to the network and to inform the network of the amount of data in UE side. 
In this contribution, we discuss a possible SR enhancement in New RAT. The motivation is to facilitate fast scheduling without waste of radio resources.

2.	Discussion
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.
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 1. SR enhancement is studied in New RAT SI to minimize the SR resources waste when frequent SR resources need to be allocated for a UE.

In LTE, when the eNB receives an SR, the eNB only knows that the UE has some data to transmit while the eNB doesn’t know the amount or the priority of data that becomes available in the UE side. Thus, the eNB expects to receive a BSR after the SR. As the BSR indicates the buffer size per LCG, and the eNB knows which logical channel belongs to an LCG, the eNB can schedule the uplink grant based on the amount of data and the priority of data.
Currently, on the other hand, it is possible for the UE to transmit data instead of BSR in case the received uplink grant can accommodate the data but BSR. The assumption here seems to be that the eNB may provide enough amount of uplink grant even without BSR, i.e., based only on SR. However, in practice, it may not be easy for the eNB to allocate enough amount of uplink grant based only on SR, and we see this as one motivation of SR enhancement in NR.
If the eNB is able to know at least the priority of data upon reception of SR, the eNB can decide whether to schedule the UE quickly at the risk of resource waste or to schedule accurately at the cost of uplink latency. For example, the eNB provides large amount of uplink grant without waiting for a BSR if the priority of data is expected to be high while the eNB provides small amount of uplink grant, e.g., at least for BSR, if the priority of data is expected to be low. One possible way would be to map SR resource to a specific logical channel or LCG so that the eNB can tell a priority of data upon reception of SR. 
We think early detection of priority of data upon reception of SR would be beneficial especially when there are different latency requirement for uplink data. Therefore, we propose to study SR enhancement in NR that enables the eNB to know the priority of data earlier upon reception of SR.
Proposal 2. SR enhancement is considered in New RAT SI for early detection of priority of data in the UE. 

3.	Conclusion
In this contribution, we discussed possible SR enhancement in New RAT SI, and propose:
Proposal 1. SR enhancement is studied in New RAT SI to minimize the SR resources waste when frequent SR resources need to be allocated for a UE.
Proposal 2. SR enhancement is considered in New RAT SI for early detection of priority of data in the UE. 
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