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1
Introduction

In RAN Plenary 88e meeting, the revised WID on Enhanced IIoT and URLLC support for NR is approved in RP-201310. One of the objectives of the WI is RAN enhancements based on new QoS related parameters:

	The detailed objectives of the Work Item are:
· … 
· RAN enhancements based on new QoS related parameters if any, e.g. survival time, burst spread, decided in SA2. [RAN2, RAN3] 


This paper discussed the solution for RAN enhancements based on QoS related parameters.
2
Discussion
Some QoS related parameters have been introduced in NR user plane protocol for URLLC features like PDCP duplication, which is defined in TS 38.425. The QoS related parameters can be found in Assistance information defined in NR user plane protocol. 
The purpose of the Assistance Information procedure is to provide assistance information to the node hosting the NR PDCP entity. Such information may be taken into consideration by the node hosting the NR PDCP entity for UP management and optimisation. The QoS related parameters, i.e. several types of radio quality assistance information, are included in Assistance Information. 
The definition of Assistance Information Type is:

	5.5.3.38
Assistance Information Type
Description: This field describes the type of radio quality assistance information provided, if supported, by the corresponding node to the node hosting the NR PDCP entity. The DL Radio Quality Index is a numerical index expressing the radio quality of the data radio bearer or the RLC entity in DL, where the value 0 represents the lowest quality. The UL Radio Quality Index is a numerical index expressing the radio quality of the data radio bearer or the RLC entity in UL, where the value 0 represents the lowest quality. The averaging window for the Average CQI, Average HARQ Failure and Average HARQ Retransmission is set by means of configuration. Power Headroom Report is PHR MAC control element reported by as defined in 3GPP TS 36.321[4] and 3GPP TS 38.321[5]
Value range: {0=UNKNOWN, 1=Average CQI, 2=Average HARQ Failure, 3=Average HARQ Retransmissions, 4= DL Radio Quality Index, 5= UL Radio Quality Index, 6= Power Headroom Report, 7-228=reserved for future value extensions, 229-255=reserved for test purposes}.

Field length: 1 octet.


In the definition, Average HARQ Failure means average number of HARQ failure, Average HARQ Retransmission means average number of HARQ retransmission. 

We don't think it’s enough to reflect correctly the status of HARQ transmission. For instance, there are 5 failures in total 10 transmissions during a time unit in case 1, and there are 5 failures in total 100 transmissions during same time unit in case 2. The 2 cases are different obviously. Case 1 is more terrible than case 2. But in legacy specification, the receiver of assistance information cannot recognize case 1 and case 2. It could cause the receiver of assistance information, e.g. the node hosting PDCP entity, make wrong decisions which may degrade network performance. 

Observation 1: The QoS related parameters defined in Assistance Information can not reflect correctly the status of the corresponding node.

So some new QoS related parameters are required to be included in Assistance Information in order to reflect correctly the status of HARQ transmission in the corresponding node.
We propose to add 2 new information:

· The rate of the number of HARQ failure to the number of total HARQ transmission;
· The rate of the number of HARQ retransmission to the number of total HARQ transmission.

Proposal 1: Add new QoS related parameters in Assistance Information:  Average HARQ Failure Rate and Average HARQ Retransmission Rate.
At present, there are just limited descriptions for The UL Radio Quality Index and The DL Radio Quality Index: 

“The DL Radio Quality Index is a numerical index expressing the radio quality of the data radio bearer or the RLC entity in DL, where the value 0 represents the lowest quality. The UL Radio Quality Index is a numerical index expressing the radio quality of the data radio bearer or the RLC entity in UL, where the value 0 represents the lowest quality.”

The descriptions are unclear and confused. For the gNBs from different vendors, the understanding for the 2 parameters could be different. If the node hosting the PDCP entity is from vendor A, and the corresponding node is from vendor B, the node hosting the PDCP entity could not understand correctly the 2 parameters reported by the corresponding node. So the node hosting the PDCP entity cannot evaluate the status of uplink/downlink radio quality. 
Observation 2: UL Radio Quality Index and DL Radio Quality Index are confused.

Proposal 2: RAN3 to clarify the definitions of The UL Radio Quality Index and The DL Radio Quality Index.

In legacy, the content of Assistance Information depends on the implementation. For example, it’s not mandatory to include the data of all Assistance Information Type. The data of radio quality assistance information to be reported is determined by the corresponding node. It means that the node hosting the PDCP entity may not get the expected information from the corresponding node.  Thus the node hosting the PDCP entity could not control Assistance Information reporting precisely and could not utilize the Assistance Information correctly.
Besides, the corresponding node may send Assistance Information to the node hosting PDCP with the frame ASSISTANCE INFORMATION DATA if it receives the frame DL USER DATA where Assistance Info. Report Polling Flag is set to 1. It could result in an issue. If the node hosting PDCP want to get a set of Assistance Information, e.g. in a long term when the corresponding data radio bearer is active, and every Assistance Information reflects the status of the data transmission in the path, the node hosting PDCP has to send multiple DL USER DATA where Assistance Info. Report Polling Flag is set to 1. It will increase the transmission load and resource consumption for the node hosting PDCP and the corresponding node. 
Observation 3: The node hosting the PDCP entity could not control Assistance Information reporting precisely and could not get the expected QoS related parameters. 

So we propose to enhance the Assistance Information reporting mechanism.

Proposal 3: RAN3 to consider to enhance the Assistance Information reporting mechanism.

3
Conclusions
Observation 1: The QoS related parameters defined in Assistance Information can not reflect correctly the status of the corresponding node.

Proposal 1: Add new QoS related parameters in Assistance Information:  Average HARQ Failure Rate and Average HARQ Retransmission Rate.

Observation 2: UL Radio Quality Index and DL Radio Quality Index are confused.

Proposal 2: RAN3 to clarify the definitions of The UL Radio Quality Index and The DL Radio Quality Index.

Observation 3: The node hosting the PDCP entity could not control Assistance Information reporting precisely and could not get the expected QoS related parameters. 

Proposal 3: RAN3 to consider to enhance the Assistance Information reporting mechanism.
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