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1
Introduction

During RAN3#105bis the usage of the NR CGI Support List IE signalled by the gNB-CU-UP to the gNB-CU-CP at E1 Setup and its maximum value was discussed. And the following was captured in the Chairman’s notes:
	R3-195023
	Maximum number of NR-CGI (Nokia, Nokia Shanghai Bell)
	CR0148r, TS 38.463 v15.5.0, Rel-15, Cat. F

Move to 9.3.4

E///: 512 is there for a reason

Verizon: no need to limit to 512

CATT: needed for centralized CU-UP

 # 40_MaxNumNR-CGI

-  discuss the proposal

- consider both backwards and non-backwards compatible alternatives

(Nokia)

Rev in R3-196250 noted

E///: there is no restriction if the IE is not signalled
Nokia: we loose functionality by not including the IE

Nokia: nothing is captured in the study regarding the limitation

To be continued 


The backward compatible version of this CR has been resubmitted in [2]. This contribution continues the discussion and clarifies the gNB-CU-UP selection mechanisms.
2
Discussion

The proposal to update the maximum number of signalled NR CGIs in the NR CGI Support List IE from 512 (i.e. same as the maximum number of cells in a gNB-DU) to 16384 (same as the maximum number of cells in a gNB) was discussed during RAN3#105bis and is again proposed in [2]. It was already clarified last meeting that this number is not the maximum number of cells a gNB-CU-UP can support but the maximum number of cells the gNB-CU-UP can signal in case it wants to indicate a preference.
Furthermore, the procedural text for this IE says:

If the NR CGI Support List IE is contained in the GNB-CU-UP E1 SETUP REQUEST message, the gNB-CU-CP shall store the corresponding information and it may take it into account for bearer context establishment.
It means that even if the gNB-CU-UP signals this list, it has to support Bearer Contexts for any cell supported by the gNB. The gNB-CU-CP is in charge of the gNB-CU-UP selection, and has a better knowledge to do so.
It was also clarified that if the gNB-CU-UP does not indicate any preference, the gNB-CU-CP will assume that the gNB-CU-UP has no preference for any of the 16384 possible cells the gNB-CU-CP can support.
Observation 1: There is no limitation in terms of how many cells a gNB-CU-UP can support within a logical gNB

512 is not a random number. The same limit applies to a gNB-DU. The reason is that this IE was introduced to improve the support of one acknowledged deployment scenario i.e. co-located gNB-DU and gNB-CU-UP. 
Observation 2: The signalling of NR CGI Support List IE at E1 Setup was defined for the co-located gNB-DU/gNB-CU-UP scenario only

Therefore, changing this limit means reopening the deployment scenario discussion. The scenario discussed during RAN3#105bis was a dense urban deployment, with 1 centralized gNB-CU-CP, 2 gNB-CU-UPs positioned in 2 different geographical location, and a certain number of gNB-DUs. In this scenario, the gNB-CU-UP will signal the NR CGIs supported by the gNB-DUs positioned in the same geographical location, which can be more than 512. It is expected that the UP path would be shorter if the gNB-CU-CP selects a gNB-CU-UP close to the gNB-DU. But this is not necessarily true, because the UP path depends on several other criteria, such as for example:

· transport network topology and load
· SeGW location

· UPF location

In a dense urban area, the UPF is probably centralized, therefore the E2E UP path will be almost the same for all the decentralized gNB-CU-UPs, because the distance between the gNB-CU-UP and the gNB-DU is negligible compared to the distance between the gNB-CU-UP and the UPF.
Observation 3: Geographical selection of gNB-CU-UP would need to consider the E2E path of User Plane data (e.g. SeGW, UPF, transport routes, etc...)
Furthermore, the more selection criteria the gNB-CU-CP has to consider, the less effective resource pooling will be. For example, if a gNB-CU-CP needs to consider slices and geographical locations for 1 gNB-CU-UP,  slices, geographical locations and capabilities for a 2nd one, and only slices for a 3rd one, there is a high risk that the gNB-CU-UPs capacity will be under-utilized. The number of selection criteria should be limited, the main ones being load and capacity. Otherwise, putting a restriction on how to select the gNB-CU-UP will lead to a non-optimal usage of UP resources.
Observation 4: gNB-CU-UP selection via too many criteria (including geographical location) leads to a non-optimal usage of UP resources

As a conclusion, it can be seen that there is no limitation in the number of cells a gNB-CU-UP can support, and that there is no benefit, and only drawbacks, in increasing the maximum number of signalled NR CGIs in the NR CGI Support List IE. Therefore, it is proposed to keep this maximum at 512.

Proposal 1: Maximum number of signalled NR CGIs in the NR CGI Support List IE is kept at 512

3
Conclusion

In this contribution, we discuss further the usage of the NR CGI Support List IE signalled by the gNB-CU-UP to the gNB-CU-CP at E1 Setup and its maximum value (i.e. 512). The following observations and proposals have been made:
Observation 1: There is no limitation in terms of how many cells a gNB-CU-UP can support within a logical gNB
Observation 2: The signalling of NR CGI Support List IE at E1 Setup was defined for the co-located gNB-DU/gNB-CU-UP scenario only

Observation 3: Geographical selection of gNB-CU-UP would need to consider the E2E path of User Plane data (e.g. SeGW, UPF, transport routes, etc...)

Observation 4: gNB-CU-UP selection via too many criteria (including geographical location) leads to a non-optimal usage of UP resources
Proposal 1: Maximum number of signalled NR CGIs in the NR CGI Support List IE is kept at 512
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