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1.	Introduction
SA2 sent an LS to RAN2 on MDBV for delay critical QoS flows as follows:
LS from SA2 in the RAN2 #102 meeting [1]:
	[bookmark: _Hlk512349968]To RAN2 group.
ACTION: 	SA2 respectfully asks RAN2 to confirm 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, even if other delay critical QoS Flows  (which may also be of higher priority) for the same UE or other UE exceeds the MDBV.



In the last meeting, RAN2 discussed this issue, but decided to make no further changes in Release 15 to meet the MDBV requirement [2]. At this point, we are very cautious to resume this discussion. However, if the MDBV requirement can be supported by RAN2 with a small specification change, it is worth reopening the discussion in the sense of carefully considering the LS from SA2. This contribution discusses a solution to guarantee the PDB and PER requirements for all delay critical QoS flows that do not exceed the MDBV even when there are other delay critical QoS flows exceeding the MDBV.
2.	Discussion 
According to TS 23.501 [3], 5G QoS characteristics define the Packet Delay Budget (PDB) for each QoS flow. For a delay critical GBR QoS flow, a packet delayed more than PDB is counted as lost if the transmitted data burst is less than Maximum Data Burst Volume within the period of PDB and the QoS flow is not exceeding the Guaranteed Flow Bit Rate (GFBR). On the other hand, if the delay critical GBR QoS flow does not comply with the MDBV and GFBR requirements, delayed packets are not counted as lost. Therefore, the UE does not need to transmit the data burst exceeding the MDBV for a certain QoS flow within the period of PDB and no other flows should not be sacrificed due to the QoS flows which do not comply with the MDBV requirement as SA2 asked RAN2 via LS.
As RAN2 discussed in the last meeting, one simple way to limit the transmitted data volume for a certain flow to the MDBV within the period of PDB is to configure the corresponding logical channel with PBR = MDBV/PDB and BSD = PDB. However, since the second round of the resource allocation in LCP procedure, i.e. allocation of the remaining resources after serving each logical channel having Bj > 0 with its PBR, does not consider the value of Bj but does strictly depend on the priority order of the logical channels, more resources than MDBV can be allocated within a period of PDB to a certain QoS flow with higher priority in the second round, which causes other delay critical QoS flows to be exhausted. Thus, by simply setting PBR = MDBV/PDB and BSD = PDB, the delay critical QoS flows complying with the MDBV requirement cannot be protected from other delay critical QoS flows violating the MDBV requirement.
Observation. By simply setting PBR = MDBV/PDB and BSD = PDB, the delay critical QoS flows complying with the MDBV requirement cannot be protected from other delay critical QoS flows violating the MDBV requirement.
As we have seen above, since the current TS 38.321 cannot support the MDBV requirement that SA2 asked via LS, we carefully suggest that RAN2 reviews once again whether there is a simple and clear solution to this problem. If the MDBV requirement can be supported by RAN2 with a small specification change, RAN2 deserves to meet the request from SA2 as much as possible. 
Proposal 1. RAN2 is respectfully asked to review once again whether there is a simple and clear solution to confirm the LS from SA2.
In the token-bucket model, which is the basis of the LCP procedure, the token value Bj indicates the amount of data that should be transmitted to support the QoS of a logical channel j at the current time point. Thus, Bj > 0 indicates that the logical channel j has not been sufficiently allocated resources as much as the amount required for its QoS support so far, whereas Bj < 0 indicates that the logical channel j has been allocated more resources than the amount required for its QoS support so far. Thus, in order to protect the delay critical QoS flows complying with the MDBV requirement from other delay critical QoS flows violating the MDBV requirement, the UE shall not preferably allocate resources to a logical channel with Bj ≤ 0 even if the logical channel has higher priority than a logical channel with Bj > 0 in the second round. In other words, the UE shall prioritize a logical channel having Bj > 0 than a logical channel having Bj ≤ 0 in the second round of the LCP procedure as in the first round.
Proposal 2. In the second round of the LCP procedure, a logical channel having Bj > 0 is prioritized than a logical channel having Bj ≤ 0.
We present the text proposal reflecting Proposal 2 in [4].
Proposal 3. If Proposal 2 is agreeable, RAN2 adopts the text proposal in R2-1810471.
3.	Conclusion
In this contribution, we discuss a solution to support the MDBV requirement that SA2 asked via LS in the last meeting.
Observation. By simply setting PBR = MDBV/PDB and BSD = PDB, the delay critical QoS flows complying with the MDBV requirement cannot be protected from other delay critical QoS flows violating the MDBV requirement.
Proposal 1. RAN2 is respectfully asked to review once again whether there is a simple and clear solution to confirm the LS from SA2.
Proposal 2. In the second round of the LCP procedure, a logical channel having Bj > 0 is prioritized than a logical channel having Bj ≤ 0.
Proposal 3. If Proposal 2 is agreeable, RAN2 adopts the text proposal in R2-180xxxx.
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