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1
Introduction

This documents offline discussions on CB#36

Chairman’s minutes:

CB: # 36_TNLAddrDiscOpt3

- capture agreements, discussion

- seems we can downselect between HW and E/// proposals

- consider inter-MME

(E///)

summary of offline disc R3-186141
2
Discussion

2.1
Status Quo after online discussions

During the online discussions the WAs have been turned into an agreement.

Further, it has been clarified, that TNL address discovery was specified for X2/E-UTRAN in a way that the peer eNBs communicate with each other by means of the S1AP eNB/MME Configuration Transfer procedure. Such scheme allows each eNB to provide additional information regarding IP sec and GTP-U related TNL information and further allow verification of source IP address when the peer node initiates SCTP association establishment (see [19], [20]). Hence solutions that foresee other nodes to reply on behalf of the affected E-UTRAN nodes should not be further pursued (see [1] - [5]).
It was also discussed that solutions that would foresee to allow some bits of the NR Cell Id to represent mapped eNBs and further to allow some other bits to map to 4G TACs (in case inter-MME routing would be necessary) would restrict configuration of networks that use NR Cell deployment not only for EN-DC purposes (see [6]).
With these discussions, in mind, 2 basic solutions have been identified that should be further analysed:

Option 1: 
The association between the en-gNB ID and a connected eNB is provided by the MME
(see [13]-[16] and [18])
Option 2: 
The association between the en-gNB ID and a connected eNB is provided by UE ANR reporting the new NR cell a “connected” E-UTRA cell. (see [7]-[10])
2.2
Discussion of the options

2.2.1
Option 1: MME provides en-gNB ID ( connected eNB association 
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Figure 1: Overall approach for X2 TNL address discovery for option 3 (from [13])
This solution foresees that the MME stores the association between the en-gNB1 and the connected eNB1 and is able to route requests from a detecting eNB2 to en-gNB1. 
Advantage

This option represents a deterministic approach, which only relies on information provided by ANR reporting of the new NR cell only.
Disadvantage

This approach would foresee update of the MME, which used to process only eNB IDs to also process en-gNB IDs, however it would only require re-scaling of an existing mechanism. However, this is not a new function as such.
Inter-MME discovery might not work in all cases (common to both options), protocol design needs to take this into account.

 



2.2.2
Option 2: UE provides en-gNB ID ( connected eNB association by ANR reporting
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Figure 1 en-gNB X2 TNL address discovery with parent eNB (from [7])
This solution foresees that in addition to ANR reporting of the NR cell, the UE also reports E-UTRA cells in the coverage area of the new NR cell. 
NOTE: 
There could be other implementation methods for the eNB to identify the potential parent eNBs from its neighoburs, e.g., only select the macro eNBs as the parent eNB based on neighbor cell size information and ARFCN, however, such methods would only work in certain topologies and do not represent a general approach.
With this approach, there is a certain chance that one of the E-UTRA cells are served by the eNB connected to the en-gNB serving the NR cell.
Advantage

As discussed in [7] this approach would foresee to update the existing S1AP eNB/MME Configuration Transfer procedures in a way that the MME would not need to process gNB IDs but could still base routing on eNB IDs. 

The necessary update would foresee to include in the requesting direction an indication that en-gNB related X2 TNL information is required from the “parent”/connected eNB, while the response direction would provide en-gNB’s X2 TNL information.
  



Disadvantage

The E-UTRA cells reported by the UE in the NR cell’s coverage do not unambiguously point to the “parent”/connected eNB. Several attempts are necessary to retrieve the requested TNL information.

The approach requires that the UE is in a location in the coverage area of 
-
the E-UTRA cell that serves the UE

-
the new NR cell the UE detects 
-
and an E-UTRA cell served by the “parent”/connected eNB.
Such cannot be guaranteed in general. So, instead of being dependent on connectivity to the MME as in option 1, this approach is dependent on cell deployment topology.



3
Proposals
Proposal 1:
It is proposed to confirm the down selection towards the 2 options outlined above

Proposal 2:
As it does not seem that we can converge at this meeting, this has to be carried over to Spokane in November.
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�This is not a new function as such, as it exists already for eNB IDs.


�Such "tight coupling", as you call it, exists for the Rel-8 E-UTRAN address discovery mechanism and for the Rel-15 NG-RAN mechanism, I do not believe we can say that this is disadvantage, this is a necessity was always the chosen design for this function.


�This topic is orthogonal 


�If you look into your flow, you can see that there *is* impact to the MME


�I suggest to remove the inter-MME case from this paper in terms of comparison, as we have the same approach on that, effectively, you took our approach on the inter-MME case and tried to apply it for the intra case. The difference is, that our approach works in all cases for intra.


�I remove this. Because this is not the only way to get the en-gNB and connected eNB association.


As I explained above.


�I will leave this in the paper, as the statements are technically correct.
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