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1
Introduction
This paper discusses and proposes to introduce means to support common UE identification and correlation among F1, E1 and air interfaces via introduction of NR-CGI and C-RNTI in E1 Bearer Context Setup Request and E1 Bearer Context Modification Request messages in TS 38.463. TP is also provided in [1].

2
Discussion

At prior RAN3 meetings (AH18, #102) introduction of means to have common identifiers across interfaces for identifying and correlating users has been discussed. Several companies have acknowledged the issue of lacking these identifiers and the potential benefit, however without reaching a conclusion.
The main issue highlighted is that the current identifiers in E1 interface are limited. For instance, UE identification within a gNB-CU-UP and over E1 interface is currently based on the gNB-CU-CP UE E1AP ID and gNB-CU-UP UE E1AP IE pair. However, these identifiers are not visible/used by gNB-DU nor transferred over the air interface. Thus, it is not possible to identify and correlate UEs between air interface, F1 interface and E1 interface based on existing identifiers specified in E1 as they lack commonality. Without means for this correlation, troubleshooting and taking corrective actions in case of e.g., throughput degradation, packet drops, etc. is very difficult.

To tackle this issue, it is proposed to introduce NR-CGI, C-RNTI and gNB-DU ID IEs in E1:Bearer Context Setup Request and E1:Bearer Context Modification Request messages. These IEs are already available over F1 interface. Therefore, introducing them over E1 would allow to both uniquely identify UEs during connected state over E1, as well as allow correlation between E1, F1 and air interface.  

Further, introduction of these IEs provides means to derive additional counters (or grouping of counters) which are useful for operator network monitoring, such as User-Plane metrics on cell or gNB level granularity.

Proposal 1: It is proposed to agree to introduce NR-CGI, C-RNTI and gNB-DU ID IEs in E1:Bearer Context Setup Request and E1:Bearer Context Modification Request messages as proposed in [1].

At earlier RAN#102 meeting it was questioned whether introduction of a Cell Trace function would be an alternative instead. However, a trace function purpose and availability for correlating UE activity across interfaces is rather different. A trace function is not expected to e.g., be always available or be executed for all users as it is computationally expensive for the network elements involved. Likewise, it relies on a configuration and period of time in which the trace functionality is to be executed. This greatly differs from the use case highlighted which is the lack of common UE identifiers across F1, E1, and air interfaces and deriving statistics. Further, common UE identifiers across these interfaces can be used for multiple purposes, including troubleshooting, log analysis, log correlation, KPI monitoring and that do not incur additional processing load at the nodes or need to be set specifically setup to monitor certain UEs. Likewise, the applicability of these identifiers is not limited to control-plane as these are useful for user-plane analysis as well. 
Observation 1: A trace function cannot be executed continuously for all UEs without significant cost of processing across all network elements involved.

Observation 2: A trace function is not meant for purpose of troubleshooting logs from past anomalies (as likely trace has not been configured prior to an issue occurring).

Observation 3: Given a trace function is not executed continuously for all UEs across the network, its benefit for KPI monitoring in a larger region (e.g., a cluster of cells/gNBs) is limited and not always available.

Proposal 2: Whether and for what purpose and scenarios a trace function overall could be of use should be discussed and analysed separately.

At last RAN3#103 meeting it was further suggested to introduce a completely newly defined IE (referred as “RAN UE Trace ID”) over both F1 and E1 interfaces rather than rely on C-RNTI/NR-CGI/gNB-DU-ID. We do not see an added value in this new alternative. Proponents of a newly defined identifier stated that it would allow using the same value after intra-gNB mobility events. However, in our view this is not necessary. The main purpose of using identifiers is to be able to identify a UE in connected state over air, F1 and E1 interfaces for log correlation and other purposes, and not to “trace” a UE over a lifetime of its connected state. Therefore, enforcing the same value to be used after a mobility event is not necessary neither in intra-gNB or in inter-gNB mobility. After a mobility event, simply new set of identifiers can be utilized. Moreover, attempting to ensure the same value will require further complexity in order to ensure its uniqueness (e.g., requiring additional timestamping), or deal with possible collisions after mobility events if a different DU had is already using the same identifier for the same UE.  

Proposal 3: The solution for UE identification does not need to ensure the same IE values are utilized for a UE after mobility events (neither intra-gNB or inter-gNB mobility).

Furthermore, the alternative based on a new identifier can have other negative impact to functions that are otherwise enabled by reusing the existing identifiers existing in F1. One such example is added complexity during log collection. Network equipment implementations are likely to have log collection means for trouble shooting purposes. Without identifiers for gNB-DU-ID and NR-CGI in E1, log collection would need to account for all traffic which significantly increase computing resources. In contrast, if NR-CGI and gNB-DU-ID which are already conveyed over F1 and then simply reused also in E1, filtering for collection of much less data will be possible which allow reduction of computing resources. Also, only with the new identifier, additional timing information should be accompanied by the collected log. For example, if the UE mobility and the call release occur in short time, the collected log from an entity may not be delivered in sequence to the log collection server depending on the backhaul network. The server should be able to correlate the log for the same event from different entities, but the new identifier can’t be used for the purpose of the correlation, but C-RNTI, NR-CGI and gNB-DU-ID can be used.
3
Conclusions
Proposal 1: It is proposed to agree to introduce NR-CGI, C-RNTI and gNB-DU ID IEs in E1:Bearer Context Setup Request and E1:Bearer Context Modification Request messages as proposed in [1].

Observation 1: A trace function cannot be executed continuously for all UEs without significant cost of processing across all network elements involved.

Observation 2: A trace function is not meant for purpose of troubleshooting logs from past anomalies (as likely trace has not been configured prior to an issue occurring).

Observation 3: Given a trace function is not executed continuously for all UEs across the network, the benefit of the items included within the trace function for purpose of KPI monitoring are limited and not always available.

Proposal 2: Whether and for what purpose and scenarios a trace function overall could be of use should be discussed and analysed separately.
Proposal 3: The solution for UE identification does not need to ensure the same IE values are utilized for a UE after mobility events (neither intra-gNB or inter-gNB mobility).
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