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1
Introduction

Reflective QoS has been introduced to 5G QoS model as an optional UE feature. Reflective QoS enables the UE to create UE derived QoS rules dynamically based on the received downlink traffic, and the UE to use those rules for mapping uplink traffic to QoS flows, as is otherwise done with SMF-provided “static” QoS rules. 

According to 23.501 [1] and reply LS in S2-178056:

[image: image1]
This contribution discusses complexity aspects with Reflective QoS, and proposes means to ensure this mechanism remains technically feasible.

2
Problem statement

It is agreed in SA2 that “non-stop” RQI bit will be received in the downlink packets to keep the uplink rule alive when the 5GC determines to use reflective QoS for a specific SDF. Therefore, to support Reflective QoS, the UE is required to inspect every downlink packets with RQI bit, such as to extract the 5-tuple IP header in order to detect whether or not any corresponding UE-derived QoS rule already exists and if not to create and activate one in order for the potential corresponding UL traffic to use it accordingly. This causes increased requirements on UE processing and complexity, further exacerbated as DL and UL data rates increase and as the number of concurrent QoS rules increase.

Observation 1: Reflective QoS generates additional requirements on UE processing and complexity, further exacerbated as the number of concurrent QoS rules and packet filters increase, and as the DL and UL data rates increase.

While it is important to preserve the characteristics of Reflective QoS as intended in Stage 2, it is also critical to ensure Reflective QoS remains technically feasible – solutions to the above problems are addressed in the following proposals.

3
Proposals

In view of the large number of QoS rules and packet filters the UE may need to evaluate at any one time, the problem of UE processing overhead expands as the number of concurrent QoS rules and packet filters increase. As discussed during Stage 2 work, it is acknowledged that the total number of concurrent rules and filters a UE may support is limited and implementation-specific. Nonetheless, unlike SMF-provided QoS rules, a UE-derived QoS rule is created implicitly i.e. via downlink traffic without negotiation with the network. It is therefore proposed to define means for the UE to notify the network when:

· a given UE-derived QoS rule cannot be created; and 

· a given UE-derived QoS rule is deleted though the corresponding RQ timer is running i.e. to accommodate a new UE-derived QoS rule. Which UE-derived QoS rule to delete is left up to UE implementation (e.g. least used rule). 

Proposal 1: The UE notifies the network when a given UE-derived QoS rule cannot be created, or when a given UE-derived QoS rules is deleted though the corresponding RQ timer is running (which UE-derived QoS rule to delete is left up to UE implementation e.g. least used).

A UE with Reflective QoS configured may not always be able to comply with too high data rates due to the large number of packet inspection, QoS rule check and QoS rule creation to operate per time unit. Reflective QoS may simply not be feasible at reasonable complexity depending on data rates. In other words, Reflective QoS may limit the achievable throughput of a UE with 5G NR which need to be avoided. This can have two different implications as to how to dimension a UE i.e.

a) Either assuming full Reflective QoS operation (i.e., the UE is fully dimensioned to operate with RQoS hence is RQoS limited in terms of data rate.)
b) Assuming partial Reflective QoS operation. (i.e., the UE is dimensioned to operate with a max data rate for RQoS) 
Both a) and b) should be possible. Data rates of a UE designed according to principle a) would achieve data rates lower or equal to those designed according to principle b).

With this in mind, the following proposals are made:

Proposal 2: A specification based solution to allow the UE to request for turning off and turning on Reflective QoS on an existing PDU session should be supported in Stage 3.
Proposal 3: UE supporting Reflective QoS may include an additional capability indicating the max data rates at which Reflective QoS may operate and beyond which Reflective QoS will not operate (i.e. either the network does not set the RQI bit to the UE, or the UE simply ignores the RQI). It is proposed that this puts a cap on the Session AMBR. 
Proposal 4: Inform SA2 about CT1 decisions regarding the above.
4
Conclusions

Observation 1: Reflective QoS generates additional requirements on UE processing and complexity, further exacerbated as the number of concurrent QoS rules and packet filters increase, and as the DL and UL data rates increase.

Proposal 1: The UE notifies the network when a given UE-derived QoS rule cannot be created, and when a given UE-derived QoS rules is deleted though the corresponding RQ timer is running (which UE-derived QoS rule to delete is left up to UE implementation e.g. least used).
Proposal 2: A specification based solution to allow the UE to request for turning off and turning on Reflective QoS on an existing PDU session should be supported in Stage 3.

Proposal 3: UE supporting Reflective QoS may include an additional capability indicating the max data rates at which Reflective QoS may operate and beyond which Reflective QoS will not operate (i.e. either the network does not set the RQI bit to the UE, or the UE simply ignores the RQI). It is proposed that this puts a cap on the Session AMBR.

Proposal 4: Inform SA2 about CT1 decisions regarding the above.

A pCR for Proposal 2 is provided in C1-175006, and a draft LS for Proposal 4 is provided in C1-175005.
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-	Reflective QoS is controlled on per-packet basis by using the Reflective QoS Indication (RQI) in N3 header together with the QFI and a Reflective QoS Timer (RQ Timer)


-	The UPF shall set the RQI bit in N3 header for every DL packet corresponding to the Reflective QoS


-	The RAN is not expected to violate the RQI bit indication in N3


-	The UE shall restart the timer associated to the UE derived QoS rule upon reception of a DL packet that is subject to Reflective QoS








