
3GPP TSG-RAN WG3 Meeting #103
R3-191720
Xi’an, China, 8-12 April 2019
Agenda Item:
9.3.6
Source:
Ericsson
Title:
RAN UE ID
Document for:
Discussion and Decision
1
Introduction

During RAN3#103bis, the UE Identification over E1 topic was discussed in [1] and [2]. Two different approaches were discussed and compared. In this contribution we summarize these discussions, clarify the scenario and further discuss the comparison between the proposed solutions.
2
Discussion

2.1 Scenario
First of all, and looking at the discussion during the previous meetings, there is a clear need to clarify the scenario. Identifying the UE in a unified way over all interfaces come at a cost, which needs to be justified by a clear use-case.
In [1], the use-case described is a unified UE identification across all interfaces, for ”troubleshooting and taking corrective actions in case of e.g., throughput degradation, packet drops, etc.”. Corrective actions in case of throughput degradation or packet drops are already possible for connected UEs (e.g. HO, bearer type change, DC activation/deactivation, SN change, etc...). Troubleshooting, somewhat vague, is the remaining justification.
It was also discussed that the trace procedure cannot be reused because it “is not expected to e.g., be always available or be executed for all users”. It means that the use-case is a catch-all troubleshooting based on logs, which by the way also use expensive computationally resources, depending of the logs verbosity.
One other use-case mentioned in [1] is “means to derive additional counters […] such as User-Plane metrics on cell or gNB level granularity”. But this use-case is currently discussed in SA5, SA2, RAN2 and RAN3, and within the RAN-centric SDU Study Item. RAN3. Therefore, this shall not be discussed here, in rel-15 corrections, as it would wrongly interfere with the work in many working groups, where clear requirements are also defined.
Observation 1: The scenario covered by the unified UE identification is catch-all, non-real-time logs correlation for UE troubleshooting.
2.2 Comparing the solutions
During RAN3#103bis, 2 solutions were compared:

1. Add C-RNTI, gNB-DU ID and NR CGI as mandatory IEs on E1
2. Add a new 64 bits RAN UE ID as optional IE on E1, F1 (X2 and Xn were also discussed)
Let’s summarize the discussion and further analyse the differences between these 2 solutions.
2.2.1 Why sending C-RNTI, gNB-DU-ID and NR CGI over E1 is a bad idea
The following drawbacks of solution 1 were discussed:
1. C-RNTI changes during the active UE lifetime:

· Unnecessary E1 signalling at inter/intra cell and intra DU handover

· Puts unnecessary logic to keep it updated during the UEs active lifetime both now and possibly in future

· Will requires further timestamp checks for differentiation (C-RNTI will be re-attributed after HO)
2. Add cell-level IDs to User Plane, without any requirement

3. C-RNTI is not always present in CU-CP before sending BEARER CONTEXT SETUP REQUEST (e.g. HO). It obstructs possible parallel handling on F1 and E1 for a UE (e.g. at intra-gNB, Inter-DU HO then F1 UE Context Setup must be performed before E1 Bearer Context Setup.). Implicitly steer the traffic procedures and may hinder future optimization and developments

4. Restrict the ID structure
5. Need to match multiple IDs
Observation 2: Solution 1 has clear drawbacks, even without comparing it to solution 2
2.2.2 Advantages of 64 bits RAN UE ID
The following advantages of solution 2 over solution 1 were discussed:

· Correlation before, during and after HO:
For UE troubleshooting, being able to correlate logs before, during and after HO is essential. Failures or performance degradation can often happen because of HO.
A 64 bits RAN UE ID will not change during the UE connected “lifetime” (i.e. RRC_CONNECTED). Therefore, it will cover all the HO, DC or CA cases without further changes or complicated implementation.
On the other side, C-RNTI changes at HO. Therefore, solution 1 cannot correlate logs for the same UE during or after HO without some complicated matching process (e.g. store all C-RNTI changes for the same UE, check timestamps, etc…). It might even not be possible at all.
· Flexibility:

By using 64 bits, vendors or operators can configure whatever format they want for identifying the UE, adding some extra information if needed (e.g. node ID, etc…).
· Only 1 ID to match

Observation 3: Solution 2 has a clear advantage regarding HO and flexibility
2.2.3 Clarification on the uniqueness of the ID proposed in solution 2
During RAN3#103, some comments were made on the uniqueness of the ID in solution 2. Here are some examples (among many others) of how this ID can be setup to make it unique (or statistically pseudo-unique):
· Complete randomness: 64 bits identifier means that the probability for 2 nodes to allocate the same random ID is in the order of 10-20. It can be considered negligible and the troubleshooting function can accommodate this very low probability, especially if you compare it to the probability of other events which may happen in the network. In that case no configuration is needed.
· Introducing gNB-DU ID: Use 36 bits (out of the 64) by introducing the gNB-DU ID. The identifier will then be unique if gNB-DU-ID is unique within the network. Each gNB-DU will have 228 IDs to distribute
· Range partitioning: can also make the 64 bits RAN UE ID completely unique. This will need some further configuration at OAM level

Observation 4: 64 bits RAN UE ID clash is very unlikely. It can also be made unique with little effort 
3
Conclusion

We’ve discussed and analysed 2 different solutions for a unified UE identification over RAN interfaces:

1.  Add C-RNTI, gNB-DU ID and NR CGI as mandatory IEs on E1

2. Add a new 64 bits RAN UE ID as optional IE on E1, F1, X2 and Xn
We’ve made the following observations:
Observation 1: The scenario covered by the unified UE identification is catch-all, non-real-time logs correlation for UE troubleshooting
Observation 2: Solution 1 has clear drawbacks, even without comparing it to solution 2

Observation 3: Solution 2 has a clear advantage regarding HO and flexibility

Observation 4: 64 bits RAN UE ID clash is very unlikely. It can also be made unique with little effort
And therefore we kindly ask RAN3 to agree the following proposals:

Proposal 1: Introduce a RAN UE ID on F1, E1, X2 and Xn
Proposal 2: Agree CRs in [3], [4], [5], [6]
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