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1. Introduction

In previous meetings, agreements for relation between numerology/TTI and logical channel are made.
Agreements from RAN2-95bis

1
The eNB should have means to control which logical channels the UE may map to which numerology and/or TTIs with variable duration. Details FFS (e.g. whether semi-static or dynamic, hard split/soft split, etc)

Agreements from RAN2-96

1 A radio bearer can be configured by the network to be mapped to one or more numerology/TTI duration.
Agreements from RAN2-97bis
1 The SR should at least distinguish the “numerology/TTI type” of the logical channel that triggered the SR (how this is done is FFS)
2 The existing LTE BSR framework is used as baseline for NR BSR framework.  Further enhancements at least related to numerologies and granularity and can be further discussed
According to the agreements, some logical channels may be mapped to certain numerology/TTI duration based on some considerations (e.g. UE capability, service requirements, QoS,…). Based on the agreements, we further discuss some uplink scheduling potential issues in this contribution. 
2. Discussion

Based on RAN2 discussion, RAN2 agreed that LTE design is considered as baseline for NR. In LTE, SR-BSR procedure is general uplink resource request procedure. The possible steps of SR-BSR procedure are shown in Figure 1.

Figure 1: SR-BSR procedure based on latest agreement
Based on latest agreements, a UE will transmit SR with TTI/numerology information of logical channel that triggered the SR. And the network should allocate an appropriate uplink grant based on the SR for UE to use the uplink grant to transmit BSR and maybe some data to the gNB. And the gNB may need to schedule more uplink resource if there is remaining data pending in the UE. Considering association between TTI/numerology and logical channel, the gNB may need extra information than legacy for scheduling appropriately. And similar concern is also mentioned in SR/BSR email discussion [5] and latest agreements. Below are some possible methods for gNB to derive extra TTI/numerology information based on BSR.
Method 1: Group logical channels into LCGs (similar to LTE)
In this method, gNB can group different logical channels in a UE to different LCGs based on some scheduling limitations. Based on LCG reported by the UE, gNB can derive extra information for following scheduling. For example, network can use legacy 4 LCGs for logical channels with high priority and low latency, logical channels with low priority and low latency, logical channels with high priority and latency endurable, and rest of logical channels. The grouping could be done by network implementation. Moreover, in [5], some companies also propose to increase the amount of LCGs for reporting more accurate information.
Figure 2: Possible BSR formats for method 1

Method 2: Group logical channels into LCG + extra information [6]
A UE could report buffer status per LCG. And the BSR may include additional information for one or multiple LCGs for assisting scheduling. Depending on grouping rule, the additional information could be priority related information (e.g. highest logical channel priority or logical channel ID with highest priority) and/or TTI/numerology related information (e.g. numerology/TTI demand of highest priority logical channel or logical channel ID with shortest TTI/numerology). And new format for BSR CE will need to be defined for this method.
Figure 3: Possible BSR formats for method 2
Method 3: Report buffer status per logical channel [7]
A UE reports buffer status per logical channel instead of logical channel group. Since gNB is responsible to create association between TTI/numerology and logical channel in the UE, the gNB can derive the extra information based on this method. However, new format for BSR CE will need to be defined for this method.

Figure 4: Possible BSR formats for method 3

For the three methods, we provide some comparisons of different methods. 
BSR size

Based on amount of LCGs and amount of logical channels in LTE, the complete BSR information of Method 3 can be up to 72 bits, while BSR size of Method 1 with LCG extension and Method 2 could be around 48 to 56bits. Although someone may argue that the per logical channel BSR doesn’t need to include buffer size of those logical channels without data, the Method 1 and Method 2 could also adopt the similar report method to only report buffer size for those LCGs with data. 
Information accuracy
Comparing the three methods, the BSR of method 3 can carry all detail information of a UE to the network. Comparing Method 1 and Method 2, the information carried in the BSR could be similar depending on LCG numbers and the extra information design. However, if the LCG number is the same, then the Method 2 could bring more information to network.
	
	Method 1
	Method 2
	Method 3

	BSR size
	Small
	Medium
	Large

	Information accuracy
	Low
	Medium
	High


In our view, the uplink scheduling in NR should take two aspects into account. One is logical channel priority for scheduling between different UEs and the other one is numerology/TTI demand for different services in a UE. Hence, the BSR design in NR should carry enough information for the two aspects. Without a question, the Method 3 can achieve this target easily. For Method 1, by increasing LCG numbers and proper grouping, the BSR of Method 1 can indicate enough information about the two aspects in most of cases. Regarding the Method2, the LCG grouping can handle one aspect and the extra information can handle the other aspect. 
Based on above analysis, since all three methods can bring enough information to network, Method 1 with increasing LCG numbers and Method 2 are more preferable designs due to smaller BSR size. Moreover, considering the additional information carried by SR, the extra information in Method 2 is already indicated by SR in regular BSR case.  Regarding periodic BSR case, since network is persistently scheduling the UE for this case, the gain of extra information may be small. Hence, we think Method 1 is enough for supporting uplink scheduling, if network can guarantee a LCG can represent resource demand on certain TTI/numerology in order to support URLLC.
Proposal 1: In NR, buffer size is reported per LCG as LTE. The exactly LCG number is FFS.
Proposal 2: No new field in BSR will be introduced for indicating TTI/numerology information, which means a LCG can be associated with certain TTI/numerology.
3. Conclusion

In this contribution, we propose the following:
Proposal 1: In NR, buffer size is reported per LCG as LTE. The exactly LCG number is FFS.
Proposal 2: No new field in BSR will be introduced for indicating TTI/numerology information, which means a LCG can be associated with certain TTI/numerology. 
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