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1
Introduction

The Average HARQ Failure and Average HARQ Retransmission in TS38.425 can not reflect the radio quality correctly.
This paper discussed the enhancement of Average HARQ Failure and Average HARQ Retransmission in Assistance Information transferring.
2
Discussion
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 radio quality related parameters are included in Assistance Information Data, e.g. Average CQI, Average HARQ Failure, Average HARQ Retransmission, Radio Quality Index, Power Headroom Report. 
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.


From the description, the text for the two information only shows the average window is set by configuration. As one understanding, Average HARQ Failure means average number of HARQ failures, and Average HARQ Retransmission means average number of HARQ retransmissions. But it’s not enough to reflect correctly the status of HARQ transmission. As the only the average window is configured, the number of total transmissions during one window may be not same, which relies on the data arrival rate. Different services lead to different arrival rates. XR service brings much larger volume of data than the normal eMBB service, thus the number of transmissions for a UE within a window for XR service is higher than that of eMBB service. The number of failures without consideration of total transmissions can not reflect the radio quality. For instance, there are 5 failures in total 10 transmissions during one window in case 1, and there are 5 failures in total 100 transmissions during same window in case 2. If defined as the number of average HARQ failures, the same results will be reported regarding to the two cases. But it is obvious that Case 1 is more terrible than case 2. But in such definition, 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. 

Another problem is inter-vendor interoperability. If the window configuration for different vendors are not same, the numbers of failures and retransmissions are meaningless, as the basis for statistic is unknown to the node hosting PDCP entity.
Observation 1: The average number of HARQ failures and average number of HARQ retransmissions can not reflect correctly the status of the corresponding node.
Through the existing DDDS reporting, the gNB CU-UP has the knowledge about how many PDCP PDUs have been successfully delivered or transmitted via DDDS. But it can not get the info about the HARQ transmission status, which is the business of gNB DU. HARQ transmission status reveals the channel status of radio interface. gNB CU-UP can take it as the reference for the policy setting, such as DL transmission path selection in PDCP duplication to secure the reliability performance.
In details, PDCP entity has the knowledge of successful delivered or transmitted data volume, while the real transmission is controlled by MAC. How to generate the TB depends on the available radio resources. There may exist the cases that the different numbers of HARQ transmissions to achieve the same amount of data volume transferring. For example:

Case A: transmitted data volume = 1000 byte, # of HARQ transmissions = 100, # of HARQ retransmission = 5

Case B: transmitted data volume = 1000 byte, # of HARQ transmissions = 30, # of HARQ retransmission =3

So the available radio resource of case A is not as sufficient as that of case B, while the radio quality of case A is much better. For PDCP duplication, the path of case A should be chosen, as the probability of packet loss is lower than the case B.

Thus in existing mechanism, gNB CU-UP can not derive the failure rate or retransmission rate, and the information about radio quality is insufficient. 

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

· The rate of the number of HARQ failures to the number of total HARQ transmissions;
· The rate of the number of HARQ retransmissions to the number of total HARQ transmissions.

Proposal 1: Propose to add two information in Assistance Information Data:  Average HARQ Failure Rate and Average HARQ Retransmission Rate.

3
Conclusions
Observation 1: The average number of HARQ failures and average number of HARQ retransmissions can not reflect correctly the status of the corresponding node.

Proposal 1: Propose to add two information in Assistance Information Data:  Average HARQ Failure Rate and Average HARQ Retransmission Rate.
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