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1 [bookmark: _GoBack]Introduction
Recently, several solutions to improve the 5GS treatment for delay critical QoS Flows have been discussed in SA2. One potential solution is to introduce an instruction to handle delayed packets, and another is to introduce direction-specific value for CN component of the PDB. These solutions may have some impact to RAN2. Hence, an LS is sent to RAN2 to request feedback on the potential solutions mentioned above.
In this contribution, we analyze the RAN2 impact on the solutions.
2 [bookmark: _Ref178064866]Discussion
As mentioned in this LS, what required by SA2 is the feedback on three questions in the following:
1) Q1: SA WG2 would like to ask RAN WG2 whether for QoS Flows of Delay critical GBR resource type a new QoS profile parameter (Delayed Packet Discarding) for controlling the handling of delayed packets at the RAN node is considered to be helpful to avoid wasting RAN resources.
2) Q2: SA WG2 would like to ask RAN WG2 whether for QoS Flows of Delay critical GBR resource type a recommendation to deliver packets that are delayed more than the delay budget for the radio interface is acceptable as long as the other QoS requirements of this QoS Flow can be fulfilled or other QoS Flows are not affected.
3) Q3: SA WG2 would like to ask RAN WG2 whether for QoS Flows of Delay critical GBR resource type direction-specific values for the CN component of the PDB can be used by the NG-RAN to operate with different delay budgets for the uplink and the downlink direction and helpful to improve the resource scheduling for the NG-RAN.
Q1/Q2 is the ones for delayed packets specific solution, and Q3 is the one for direction-specific CN PDB solution. These aspects are to be addressed in the following sub-sections.
2.1 Consideration on instructions for the handling of delayed packets
As suggested in the LS, a new QoS profile parameter (Delayed Packet Discarding) is recommended to instruct whether the RAN discards packets when the packets are delayed more than the delay budget for the radio interface. In brief, Delayed Packet Discarding is applied to discard the packet whose delay is larger than the delay budget. 
Actually, similar mechanism with a similar purpose is already specified in legacy RAN2 specification, named as PDCP discard timer. Referencing current RAN2 specification, PDCP discard timer has been applied to discard the packets, whose value is configured by the network considering factors e.g. QoS requirement. For a specific packet, there is no need to reserve/transmit the packet when PDCP discard timer expires, since the QoS of the packet cannot be fulfilled any more or the related packet delay is more than delay budget at that time. 
For Question 2, we agree that, for QoS Flows of Delay critical GBR resource type, it is acceptable to deliver packets that are delayed more than the delay budget for the radio interface as long as the other QoS requirements of this QoS Flow can be fulfilled or other QoS Flows are not affected. And we also think the similar mechanism is supported by RAN2 specification. In details, if the packets satisfying the description mentioned above, the network can configure the value of PDCP discard timer as infinity. Then the packets will not be discard forever. 
[bookmark: _Toc16691374][bookmark: _Toc16757120][bookmark: _Toc16844612][bookmark: _Toc16844678][bookmark: _Toc20469059][bookmark: _Toc20910742][bookmark: _Toc20910782][bookmark: _Toc16006325][bookmark: _Toc16008242][bookmark: _Toc16417969][bookmark: _Toc20985453]According to existing RAN spec, RAN node may transmit the packets even when the packets are delayed more than AN-PDB, by using an implementation way e.g. the PDCP discard timer is configured as infinity or larger than the AN-PDB, as long as it does not affect the requirement of any other QoS flows.  
In addition, the new QoS profile parameter suggested by SA2 is applied per a specific QoS flow, whereas PDCP discard timer is per DRB. The new parameter introduced in Q1 will further complicate the DRB binding to QoS flows which is currently based on the network decision. The network can map the different QoS flows with similar delay requirement into one DRB. If the delay requirement of a specific QoS flow is much different from others, the network can separate this specific QoS flow and map it into one DRB solely. However, it is totally controlled by the network vendor’s policy, and the mapping rule should be confirmed further by the network vendor.
[bookmark: _Toc16006326][bookmark: _Toc16008243][bookmark: _Toc16417970][bookmark: _Toc16691375][bookmark: _Toc16757121][bookmark: _Toc16844613][bookmark: _Toc16844679][bookmark: _Toc20469060][bookmark: _Toc20910743][bookmark: _Toc20910783][bookmark: _Toc20985454]How to map QoS flows and DRBs is completely under the network implementation.
[bookmark: _Toc16691380][bookmark: _Toc16757132][bookmark: _Toc16844683][bookmark: _Toc20469079][bookmark: _Toc20910747][bookmark: _Toc20910787][bookmark: _Toc16006330][bookmark: _Toc16008247][bookmark: _Toc16417974][bookmark: _Toc20985451]For Q1 and Q2, RAN2 confirms there is no impact on UE behaviour, and thus the functionality in Q1 and Q2 can be implemented by RAN node only.

2.2 Consideration on direction-specific values for the CN component of the PDB
As suggested in the LS, potential solution considered in SA2 is to support different delay budgets for the uplink and the downlink direction for CN component PDB considering the benefit of improving the resource scheduling for the NG-RAN.
As we understood, AN-PDB is the difference value of E2E PDB and CN-PDB (AN-PDB = E2E PDB - CN-PDB), which is one input for Scheduler Operation for resource allocation. In details, the gNB MAC can allocate UL resource based on AN-PDB in uplink, while it can allocate DL resource based on AN-PDB in downlink. If AN-PDB in UL and DL is asymmetric, asymmetric radio resource can be reserved for UL and DL. Compared to another direction, if the AN-PDB in this direction is larger, a longer transmission interval is sufficient and less resource for packet transmission is implemented.
According to the following table defined in 23.501, most of the CN-PDB of delay critical GBR is at the granularity of several milliseconds. Thus, it is quite possible that AN-PDB for UL and DL can be with more than one ms difference due to CN-PDB granularity in several ms. As the existing scheduling operation can be in millisecond level as well, the difference of scheduling interval in UL and DL also can be larger than one millisecond. For example, in the case where AN-PDB in uplink (e.g. 10ms) is larger than AN-PDB in downlink (e.g. 5ms), the scheduling interval of the packets in uplink can be extended (e.g. from 5ms to 10ms). Accordingly the CG resource allocated for this flow in uplink can be reduced/saved. From the network perspective, resource allocation in UL and DL can be de-coupled and more reasonable and flexible scheduling decision can be supported. 
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[bookmark: _Toc16006328][bookmark: _Toc16008245][bookmark: _Toc16417972][bookmark: _Toc16691377][bookmark: _Toc16757123][bookmark: _Toc16844615][bookmark: _Toc16844681][bookmark: _Toc20469062][bookmark: _Toc20910745][bookmark: _Toc20910785][bookmark: _Toc20985456]AN-PDB can be with more than one ms difference for UL and DL due to CN-PDB granularity in several ms.
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[bookmark: _Toc947097][bookmark: _Toc16006332][bookmark: _Toc16008249][bookmark: _Toc16417976][bookmark: _Toc16691381][bookmark: _Toc16757133][bookmark: _Toc16844684][bookmark: _Toc20469080][bookmark: _Toc20910748][bookmark: _Toc20910788][bookmark: _Toc20985452]For Q3, RAN2 confirms the benefit for RAN node to acquire the direction-specific value of CN-PDB and derive the corresponding AN-PDB.
3 Conclusion
Based on the discussion above, we made the following observations:
Observation 1	According to existing RAN spec, RAN node may transmit the packets even when the packets are delayed more than AN-PDB, by using an implementation way e.g. the PDCP discard timer is configured as infinity or larger than the AN-PDB, as long as it does not affect the requirement of any other QoS flows.
Observation 2	How to map QoS flows and DRBs is completely under the network implementation.
Observation 3	According to SA2 specification, the range for PDB of delay critical GBR is 5~30ms.
Observation 4	AN-PDB can be with more than one ms difference for UL and DL due to CN-PDB granularity in several ms.
Observation 5	From the network perspective, more reasonable and flexible scheduling in uplink and downlink can be provided with direction-specific values for the AN-PDB.

And propose the following:
Proposal 1	For Q1 and Q2, RAN2 confirms there is no impact on UE behaviour, and thus the functionality in Q1 and Q2 can be implemented by RAN node only.
Proposal 2	For Q3, RAN2 confirms the benefit for RAN node to acquire the direction-specific value of CN-PDB and derive the corresponding AN-PDB.
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