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Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Maximum Data Burst Volume (MDBV) enforcement in RAN was briefly discussed for the first time in RAN2#101bis based on [1]. According to [2], MDBV is introduced as one QoS characteristic of 5QI. In this contribution, we will further analyze its impact in RAN.
Discussion
Definition of MDBV
According to [2], the definition of MDBV is as below:
Maximum Data Burst Volume denotes the largest amount of data that the 5G-AN is required to serve within a period of 5G-AN PDB (i.e. 5G-AN part of the PDB). The Maximum Data Burst Volume may be signalled with 5QIs to the (R)AN, and if it is not received, a standardized value applies (for standardized 5QIs the value in the QoS characteristics Table 5.7.4) applies.
In addition, it is also mentioned that:
For the QoS flows not exceeding the GFBR, SA2 has discussed the use cases where the UE has multiple QoS flows with delay critical 5QIs. SA2 expect that the PDB and PER requirements are satisfied in the UL and DL for all delay critical QoS flows that do not exceed the MDBV in the presence of any competing traffic. If other delay critical QoS Flows exceeds the MDBV, it is not required that for these QoS flows the PDB and PER targets are met. 
From the above description, it is observed:
Observation 1: MDBV is one QoS characteristic of 5QI for the delay critical QoS flow.
Observation 2: When GFBR and MDBV are both not exceeded, PDB and PER of one QoS flow should be satisfied.
Observation 3: When MDBV is exceeded, PDB and PER of one QoS flow can be not satisfied.
MDBV enforcement in AS
Before discussing how to perform MDBV enforcement in RAN, the first thing is to make clear which layer should support this function. Currently the UP protocol stack includes four layers: SDAP, PDCP, RLC and MAC. Based on observation1~3, it can be deduced that when the traffic is light, data amount above MDBV can also be transmitted in AS layer. Hence, it is not proper for SDAP, or PDCP or RLC to perform MDBV control. The only suitable layer for supporting MDBV enforcement should be MAC layer.
[bookmark: OLE_LINK16][bookmark: OLE_LINK17]Observation 4: MAC is the most suitable layer to support the MDBV enforcement.
Considering the EN-DC case, both LTE MN and NR SN will perform scheduling, but currently LTE MAC does not support MDBV control. Considering DRB may be a split bearer, if MDBV enforcement should be supported in Rel-15, it is obvious that the MAC of both LTE MN and NR SN should be enhanced to support MDBV.
Observation 5: If MDBV enforcement needs to be supported in Rel-15, the MAC of both LTE eNB and NR gNB should be enforced.

Further considering the scheduling granularity for UL and DL is different, the MDBV enforcement for DL and UL should be studied separately: 
DL MDBV enforcement
[bookmark: _GoBack]For DL, flows are mapped to DRBs in gNB SDAP layer, and then MAC will perform scheduling based on DRBs. The supported MDBV control granularity will be different if the mapping between flow and DRB is different, which is shown in the following Table-1:
                                              Table-1 DL MDBV enforcement
	
	Case 1
Flow to DRB mapping is 1:1
	Case 2
Flow to DRB mapping is M:1

	MDBV control granularity
	Flow-level
	DRB level 
Based on the sum of MDBV of each Flow mapped to this DRB



Observation 6: For DL, if the mapping between flow and DRB is not 1:1, only DRB-level MDBV control based on the sum of MDBV of each flow mapped to this DRB is feasible in MAC.

UL MDBV enforcement
For UL, MDBV enforcement not only impacts the UL scheduling algorithm in network side, but also impacts the LCP procedure in UE side.
1) UL scheduling in network side
The UL scheduling in network side is based on LCG. Similar to DL, the different mapping between Flow/DRB/LCG will result in different MDBV control granularity, which is shown in the following Table-2:
  Table-2 UL MDBV enforcement 
	
	Case 1
Flow/DRB/LCG mapping is 1:1:1
	Case 2
Flow to DRB mapping is M:1 or DRB to LCG mapping is M:1

	MDBV control granularity
	Flow-level
	LCG level 
Based on the sum of MDBV of each Flow mapped to this DRB



Observation 7: For UL, if the mapping amongst flow, DRB and LCG is not 1:1:1, only LCG-level MDBV control based on the sum of MDBV of each flow mapped to this LCG is feasible for the network scheduler.

2) LCP procedure in UE side
Currently the LCP is two-step LCP. Step 1 is used to meet the PBR requirement, and Step 2 is used to allocate resource for remaining data. In legacy LTE, when performing LCP, normally Network sets PBR = GBR. In NR, if the same principle is followed and multiple flows are mapped to one DRB, normally, the PBR of one DRB will be set to the sum of the GFBRs of the different flows mapped to this DRB.
The time window for the PBR is the Bucket Size Duration (BSD) and the data burst duration for MDBV is assumed to be the Packet Delay Budget (PDB) defined in 5QI. If both PBR and MDBV need to be met in LCP, the first thing we need to clarify is whether they share the same window or not:
· Case 1:  they share the same window, e.g., set BSD = PDB:
· Case 1-1: If PBR*BSD < MDBV, three-step LCP procedure may be needed: the first step for PBR guarantee, the second step for MDBV control, and the last step for remaining resource.
· Case 1-2: If PBR*BSD > MDBV, we are not sure whether the case exists or not from the perspective of SA2. If it exists, once PBR is satisfied, the MDBV will be exceeded. In this case, whether the data above MDBV, but lower than PBR*BSD can be transmitted within the window is unclear.
· Case 2: If they share the different window, e.g., allow BSD > PDB based on the current BSD configuration: 
· Case 2-1: If PBR*PDB < MDBV, similar as Case 1-1, three step LCP will be needed.
· Case 2-2: If PBR*PDB > MDBV, we should check with SA2 whether this is reasonable.
Observation 8: For UL, if the mapping between flow and DRB is not 1:1:1, only DRB-level MDBV control based on the sum of MDBV of each flow mapped to this DRB is feasible for the UE LCP procedure.
Observation 9: When performing MDBV control in LCP, it is unclear whether the window size for PBR and MDBV control should be the same or not.
Observation 10: When performing MDBV control in LCP, it is unclear whether the case that PBR*PDB > MDBV exists or not. 

Based on observation 5~8, it is proposed:
Proposal 1: Reply SA2 LS to check whether DRB-level or LCG-level MDBV control based on the sum of MDBV of each flow mapped to this DRB or LCG can be acceptable from the perspective of SA2.

Based on observation 9~10, it is proposed:
Proposal 2: Reply SA2 LS to request SA2 to clarify the relation between the time window for MDBV control and GFBR control. 

Considering this meeting is the last meeting before Rel-15 freeze, it is also suggested that:
Proposal 3: MDBV enforcement in RAN can be postponed to Rel-16.
Conclusion
According to the analysis in section 2, it is proposed:
Proposal 1: Reply SA2 LS to check whether DRB-level or LCG-level MDBV control based on the sum of MDBV of each flow mapped to this DRB or LCG can be acceptable from the perspective of SA2.
Proposal 2: Reply SA2 LS to request SA2 to clarify the relation between the time window for MDBV control and GFBR control. 
Proposal 3: MDBV enforcement in RAN can be postponed to Rel-16.
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