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Introduction

CB: # 6_Flex_gNB_IDlength

- (E///,Vz,BellMob) signalling of gNB-ID length within the system information block is feasible and effective; RAN2 should proceed with including the gNB-ID length in the system information block in their specifications

- (Nok,BellMob,Vz) several use cases interesting for operators if we can exploit the flexible gNB length in the network; RAN2 has confirmed the feasibility of the broadcasting solution; broadcasting feature can be deployed without impact on legacy UEs; in worst case scenarios, the additional overhead in SIB1 of the flexible gNB ID length broadcast solution will be at most 48 bits (<2% of max SIB size) -> agree on broadcasting flexible gNB ID length solution, and reply to RAN2 accordingly

- (HW) Agree network signaling based solution

- (QC) Revisit scenarios; consider additional solutions on top of currently identified one

- consensus possible?

- Agree reply LS

(E/// - moderator)

For the Chairman’s Notes

Propose the following:

It is proposed to agree to the following statement

A solution based on inclusion of the gNB-ID length in the system information block is technically feasible and it addresses the identified issues of cases of ANR, RAN sharing, gNB-ID exhaustion


In order to make some progress the Moderator would like to propose whether an LS based on R3-212067 can be agreed, so that at least one solution to fix the issue of gNB-ID acquisition is available.
It is therefore proposed to continue discussion on the feasibility of gNB-ID disambiguation at the AMF.

Discussion

During RAN3-110e, the following agreements and understanding were minuted in the meeting minutes:

Confirm that exploiting the use of flexible gNB-ID lengths within the same network is beneficial to address the cases of ANR, RAN sharing, gNB-ID exhaustion
Confirm that a solution should be specified to allow acquisition of gNB-IDs as part of ANR

Liaise RAN2 stating that there is no consensus in RAN3 on adopting a network based solution and that RAN2 should check feasibility of broadcasting the gNB-ID length. RAN3 may continue discussions on network based solutions, if deemed useful.

As part of the discussions taken during RAN3-110e, the LS in [2] was agreed. The LS agreed by RAN3 in [2] states that RAN3 attempted in several different ways to resolve the issue of how to derive a gNB-ID from a CGI reported by UEs in CGI measurement reports. However, as explained in the LS, none of these ways have been deemed feasible and agreeable.

RAN2 replied to [2] with the LS in [1]. As explained in [3] and [4], the LS states the following points of relevance t oRAN3:

Inclusion of the gNB-ID length in the system information block is technically feasible

Inclusion of the gNB-ID length in the system information block will not be supported by legacy UEs
Regarding 1), both [3] and [4] confirm that impact on legacy UEs is not necessary because ANR measurements do not need to be supported by all UEs in the network in order to be effective. It would be sufficient that a small pool of UEs supports these measurements, so to allow automated discovery of neighbour nodes/cells and therefore avoid manual neighbour cell configurations. 

Therefore, if gNB-ID length broadcast was supported only by Rel17 this would still allow for a working solution.
Note: the LS also states that inclusion of the gNB-ID length in the system information block may also increase its overhead. However, such increase in overhead is not a concern to RAN3 as RAN2 still confirms that the solution is technically feasible. Besides, [4] clarifies that 

“Regarding the overhead in SIB1, RAN3 clarifies that in the worst case scenario assuming a shared RAN with 12 PLMNs (not a likely scenario in real implementations), the signaling overhead would be up to 4*12=48 bits for the SIB1.This is because 4 bits only are needed to encode the eleven possible values of gNB ID Length which can range from 22 to 32 bits.” 

In light of the above it is proposed to agree to the following:

Proposal 1: A solution based on inclusion of the gNB-ID length in the system information block is technically feasible and it addresses the identified issues of cases of ANR, RAN sharing, gNB-ID exhaustion

Companies are invited to provide their view on Proposal 1

	Company
	Comment

	Ericsson
	Proposal 1 can be agreed

	Qualcomm
	As explained in our document, we could accept to go ahead with both solutions as a possible compromise. A network based solution could already be deployed in rel-16. Relying solely on UE diffusion may not be optimum. Furthermore the UE based solution appears attractive at first sight, but its only advantage (see further below) comes if the operator decides to break a feature of the ID system so far i.e. that the cell IDs can be assigned to the cells of a gNB without checking against a database of the cells of the whole network.

	Huawei
	Theoretically speaking, any solution could be technical feasible from standard pov. But its not the best choice considering the drawbacks we observed today. 

Relying on rel-17 UEs may cause the issue unsolved in places where there is no any rel-17 UE.

The network solution does not has such limitation. 

	Verizon 
	Both solutions are technically feasible and not mutually exclusive. Network based solution can be deployed in Rel-16 without legacy UE impact. gNB ID broadcast solution provides slightly more flexibility in cell Id allocation but requires diffusion of Rel-17 UEs. A possible compromise would be to consider both solutions.

	Nokia
	Proposal 1 OK.

	Bell Mobility
	Proposal 1 is OK and addresses all the issues. One other use case that only the broadcasting solution addresses is the drive test post-processing. Having both solutions standardized is attractive but may have an impact on multi-vendor and MOCN scenario if vendors decide not to implement both and we have a discrepancy on solutions per vendor. Bell’s preference is to have broadcasting solution.

	ZTE
	Inclusion of the gNB-ID length in the system information block is under the scope in RAN2. We are not against to discuss this possibility in R17, but the final decision should be made in RAN2.

	Samsung
	Proposal 1 is OK.

	CATT
	OK with proposal 1


Conclusions after First Round of discussions: All companies support Proposal 1. 

It is proposed to agree to the following statement
A solution based on inclusion of the gNB-ID length in the system information block is technically feasible and it addresses the identified issues for cases of ANR, RAN sharing, gNB-ID exhaustion

In [5] and [6] an alternative solution is proposed. 

The solution can be named for convenience “gNB-ID disambiguation at AMF” summarized as follows:

A gNB receives an unknown CGI from a UE via ANR measurements 

The gNB can either 

signal the received CGI to the AMF, or

signal to the AMF the longest possible gNB-ID derived from such CGI 

The AMF compares the leftmost bits of the received CGI/gNB-ID with Global gNB IDs of NG-connected gNBs or look-up tables are used to determine the actual gNB-ID contained in the CGI/gNB-ID

The solution has the benefit of not depending on availability of UEs supporting the gNB-ID length broadcast and to avoid impacts over the air interface, although impacts over RAN and CN would be incurred.

In [7] an issue concerning the solution proposed in [5] and [6] was highlighted, referred to as the “overlapping MSB” issue. The issue is described as follows:

In a network the following two gNBs are deployed:

	
	gNB-ID
	Served CGI

	gNB1
	(22 bits) 1100010101100110110111
	Cell 1 = 110001010110011011011110000101011001

	gNB2
	(24 bits) 110001010110011011011110
	Cell 2 = 110001010110011011011110000101011000


A UE served by a gNB3 reports via ANR the CGI of Cell 2. The serving gNB3 signals this CGI, or the longest gNB-ID that could be included in it, to the AMF.

Which of the two gNB-IDs in use in the network shall the AMF select, gNB-ID1 or gNB-ID2?

It is impossible for the AMF to disambiguate between the two gNB-IDs, hence the solution is error prone and it does not work for ANR

The solution only works if some gNB-ID values are not used, which does not address the problem of gNB-ID exhaustion

What happens if the two gNBs are not NG-C connected to the AMF?

The solution does not work unless the comparison is made via a central database where all gNB-IDs deployed in the network are stored, i.e. the solution relies on the presence of a third function with knowledge of all gNB-IDs in the network or it relies on configuration at all AMFs of all gNB-IDs in the network

The solution requires architectural/functional changes 

What happens if the gNB-ID of a gNB needs to be changed in the future, e.g. to a shorter one?

There is no flexibility in choosing any possibly available gNB-ID, due to the overlapping MSB problem. 

The solution is not flexible and it is constrained, possibly preventing exploitation of flexible gNB-ID lengths

Companies are invited to provide their view on whether the “gNB-ID disambiguation at AMF” solution enables exploitation of flexible gNB-ID length to fulfill the agreed cases of ANR, RAN sharing and gNB-ID exhaustion 

	Company
	Comment

	Ericsson
	The “gNB-ID disambiguation at AMF” solution does not fulfil the cases of ANR, RAN sharing and gNB-ID exhaustion.

Resolution of gNB-IDs at the AMF may return erroneous results, hence ANR becomes error prone.

If disambiguation errors need to be avoided, the overlapping MSB issue needs to be avoided by preventing usage of ranges of gNB-IDs. This does not facilitate resolution of the gNB-ID exhaustion use case

	Qualcomm
	Yes, disambiguation at the AMF enables exploitation of flexible gNB-ID length to fulfill the agreed cases of ANR, RAN sharing and gNB-ID exhaustion. The argumentation in [7] is not conclusive and mixes different things. In detail:

AMF disambiguation works on the basis that all cells that are extensions of a gNB ID belong to that gNB unless another gNB ID exists whose ID is the same plus a suffix (which then owns the cells under it, etc), and the process can be repeated. This actually gives a lot of flexibility and allows “borrowing” of unused space under a large node ID space. The example highlighted in [7] seems to go beyond this without need i.e. a “child gNB” takes some of the ID space of the parent, but then the parent borrows back from the child. This is unnecessary – it should be fine for the child to borrow the smallest amount needed (lower down the tree).

In the case shown it just means that the second gNB (24 bit ID) is taking cell ID space it does not need and could simply be set to a longer ID

Given that, there is obviously no problem if two candidates are under different AMFs, since only one AMF is the target (due to tracking area being part of the target ID); and the solution is unique if they are under the same AMF

The problem of future change is also artificial. With the explanation above, there is of course no problem in moving the “child” up or down the tree.

In conclusion, AMF disambiguation could be used immediately and without reliance on UE diffusion to provide very significant level of flexible ID assignment and flexible network deployment. Lower level (“child”) gNBs can use part of the ID space of a large parent, and the process can be repeated, hence providing a lot of flexibility not possible today where the ID space must be segregated (e.g. by using prefixes to derive the length). 

The scenario where even further flexibility is needed seems unnecessary and becomes over-complex even for cell ID assignment. For example it becomes impossible to define the cell identities of a gNB locally as extensions of the gNB ID, i.e. the network planner would need to continuously check any new proposed cell ID against a database of all cell IDs in the network. This is completely new, and as the network evolves, this “advantage” seems to result in a much more complex process than today.



	Huawei
	The feedback above from QC is already quite complete. And we fully agree with that. 

Regarding the issue of gNB-ID exhaustion, it is true that a child gNB can occupy some cell IDs under its parent ID space if those cell IDs are not used by the parent node. This can be supported well by the network based solution.

It should be further clarified whether it is beneficial and useful that a parent node can use the unused cell IDs which belongs to a child node.

If that case is really needed to support, the network solution can also support such scenario. For example, the child node can send the cell ID range that are under its ID space but are used by its parent node. I.e., those IDs are borrowed back by its parent node. 

In summary, we don’t see any use cases that the broadcasting solution can support, but the network based solution cannot.

	Verizon
	Yes, Agree with Qualcomm comments above. There might be some slight limitation of the flexibility in cell ID allocation, but then the network-based solution can be used immediately in Rel-16 deployments with just legacy UEs. So, it is definitely a useful tool for an operator. 

	Nokia
	Broadcast of gNB ID length fulfils all scenarios and avoids major network impacts. 

	Bell Mobility
	We see some complexities with network based solution. In a scenario where in the same region MOCN and non-MOCN gNB’s co-exist a coordination in between MOCN partners would be required and this is not desired.  Network based solutions sounds like it will be prone to errors if the database in AMF is not updated or if  NCGI check is performed when some gNB N2 interfaces are down. Other question is how network based would handle TAC split scenarios (which will be more common in 5G due to slicing) or gNB ID re-use (if we decommission a gNB and later re-deploy that gNB ID in a different TAC region)? Network based method doesn't meet the need of drive-test post processing.



	ZTE
	After the inclusion of the gNB-ID length in the system information block is agreed in RAN2, the relevant impact can be discussed in RAN3.

	Huawei2
	Reply to Bell Mobility’s comment.

Thank Bell for the valuable comments. 

Could someone clarity what coordination between MOCN partners are needed and coordinate what information?

And we don’t see any errors could happen because the network based solution works on top of the X2 TNL address discovery procedure. If that procedure works, this function also works.

And could someone clarify what does the TAC split mean? And how does the broadcasting based solution work in this case?

 For the case to redeploy a decommissioned gNB into a different TAC,  when the gnB is decommissioned, his neighbors should be informed either by X2/Xn removal procedure or OAM configuration to remove the corresponding neighbor relationships…. When it is re deployed, the network will treat it as a new gNB…..Failed to see any issue here. 

	Samsung
	The network based solution was discussed several times but not agreed due to some problems e.g. as indicted by Ericsson. 

	Qualcomm
	To Samsung’s comment: you cannot make such a statement without being specific. First as shown above such problems don’t really exist. Second, please indicate the specific meeting and the specific conclusion.

Regarding the comments from Bell Mobility, my impression is that most of the use cases if not all will work ok with a network based solution. We should of course analyze these, but from a meeting point of view it is difficult as the issues are not described in detail anywhere. If there is a reference, I will be glad to do a more careful check, or even discuss offline.

	CATT
	Although we also propose to only consider network based solution in last RAN3 meeting, we change our view after further check with product line. It is not good to put restriction on the Gnb-ID/NR-CGI allocation which is inevitable for current network based solution. 

And since RAN2 already told us that this solution is feasible and this solution would not bring any problem, we could rely on Uu based solution as the first step for this issue. After that, we could further discuss whether there are other network based solutions which could also help resolve the problem. 

	Qualcomm
	To CATT: please check the following – when you state “It is not good to put restriction on the Gnb-ID/NR-CGI allocation which is inevitable for current network based solution.” – what exactly is this referring to? The current solution is purely based on OAM, and indeed it is restrictive for more complex deployments. This is no longer the issue, it is about how to provide further flexibility.

The solution proposed in [6] (and the CR that goes with it) actually provides a lot of flexibility in the allocation. The only remaining restriction is that cell ID space is always taken hierarchically by a gNB ID, but you can have as many hierarchical levels as you like, and they can be different for every section of the ID tree, without any further restriction. In fact, as pointed out above, we are really unsure that it would be a good way to break this principle, because it becomes impossible to assign cell IDs to a gNB without checking all existing cell ID’s already allocated anywhere in the network.

Additionally as pointed out in our paper, if anyone comes back wanting a bigger or smaller node (different ID size), the UE solution will again have a problem, and we have to wait for the next generation of UEs etc.

But again, we are fine to consider both options.

	Bell Mobility
	To reply to Huawei comments/questions.

In the same region we may have MOCN and non-MOCN gNB. If Operator A is using 24bit gNB and operator B 22-bit we sould need to carve out cell ID ranges to no overlap LSB’s inside the same gNB ID MSB range. 

Understood point 2, thanks for clarifying.

What I meant by TAC split is if you need to split the TAC into 2 for example (could be simply change the gNB TAC)

We are fine having broadcast solution only or both network and broadcast solutions specified.



	Ericsson
	As a reply to Qualcomm and Huawei, the network based solution in [6] is clearly based on one implementation of gNB-ID assignments. This scheme is neither a standardized implementation, nor it can be stated that it is backwards compatible with the gNB-ID assignment logic followed today in a network.

The AMF based – or better a central database based – solution relies on not using certain CGI values that create an overlap with other gNB-IDs in their MSBs, hence there is a clear impact on the number of Cell IDs that can be used overall. This is not helping the case of gNB-ID exhaustion where higher cell densification needs for more gNB-IDs to be deployed. 

In the solution in [6], when a node needs to serve more cells, hence its gNB-ID is reduced in length, the node needs to be “moved up” the hierarchy. Hence a rearrangement of the CGIs in the whole network is needed and new rules need to be applied per node on the CGIs that can or cannot be used. 

Simple example: 

gNB-ID

gNB1

(24 bits) 110001010110011011011111
gNB2

(26 bits) 11000101011001101101111110
Assume gNB2 is “moved up” to a gNB-ID2’:

gNB2’ ID

(22 bits) 1100010101100110110111
It is immediately evident that gNB2’ cannot use any CGI starting with the first 24 MSBs 110001010110011011011111
Namely, gNB2’ cannot use 4096 (2^12) CGIs out of its total space, which denies the purpose of reducing the node’s gNB-ID.

Note that these problems do not occur with the broadcast based solution where the only important matter is that CGIs and gNB-IDs remain globally unique. 

Namely, with a broadcast based solution gNB2 (with gNB-ID2’) can use CGI 11 100 without any problems.

The hierarchical allocation of gNB-IDs for network based solutions creates complexity. Further, it is not clear of the impacts of this solution when gNBs connected to different AMFs are involved. Which other nodes or interfaces need to be involved? 

Further discussions are needed to clarify these cases.

Moreover, we share the view of BELL Mobility for RAN sharing cases. If two sharing operators do not share the same hierarchical gNB-ID allocation, the solution simply does not work. We need further clarification on how the solution addresses these scenarios.

Supporting both solutions means to duplicate functionalities, to split the market and make interoperability much more difficult (different vendors may follow different solutions). The solution available today is purely OAM based and it can adapt to “simple” deployment scenarios. A broadcast based solution can be the next design step to ensure full flexibility, hence we see no issues with this solution being supported by Rel17 UEs only. 


Conclusions after the first round:

5 companies stated that the network based solution in [6] cannot enable exploitation of flexible gNB-ID length to fulfill the agreed cases of ANR, RAN sharing and gNB-ID exhaustion.

1 company stated that a broadcast based solution should be agreed in RAN2 and then discussions on potential impacts should be taken in RAN3
3 Companies think that both a broadcast based solution and a network based solution can be standardised.

2 Companies expressed concerns in having 2 solutions standardized 
It is proposed to conclude that there is no consensus so far in supporting a network based solution for disambiguation of the gNB-ID 
Round 2

Given the discussion in Round1 it is proposed to send an LS to RAN2 where it is acknowledged that a broadcast based solution is deemed feasible for RAN3 and that RAN3 requests RAN2 to specify such solution. In the meantime RAN3 can further discuss whether network based solutions can allow exploitation of flexible gNB-ID length to fulfill the agreed cases of ANR, RAN sharing and gNB-ID exhaustion and come to conclusions on whether they can be standardized.

Companies are invited to provide their views on adoption of the draft LS in R3-212067 as baseline for an LS to be sent to RAN2

	Company
	Comment

	Ericsson
	The draft LS can be agreed as it reflects the discussion so far. This would allow us to move forward with resolving the issues recognized by majority of companies. To address the views of other companies, we can minute that RAN3 will continue discussions on network based solutions and that their specification is not precluded. 

	Nokia
	OK. Alternatively, LS is R3-211789 is also OK. 

	Qualcomm
	At this stage we cannot agree this unless it is a part of clearer package than “continue discussions”. In other words, at this point we do not agree to standardize a UE based solution on its own, and if we have been counted above as supporting such in the current summary, then please take us out.

What has been shown above by the way is that many of the issues and scenarios are only now being brought up, and the arguments are clearly not consensual, even if some deserve further analysis (i.e. it is not at all clear at this point that there are any significant scenarios that cannot be handled by a network solution, but ok to discuss further).

	Samsung
	OK. 

One comment to R3-212067, inclusion of gNB ID length in system information is indicated, the UE should also report the length to the serving cell. The latter should be included in the LS.

	Huawei
	We don’t agree on the conclusion in the 1st round discussion. 
So we cannot agree to send the LS to RAN2 at this meeting. As I explained above, the network based solution can also work well in gNB ID exhaustion case, with quite small enhancement in NG setup.

	ZTE
	No, the current content in LS R3-212067 can not be agreed.


Conclusions after second Round:

3 companies agree t osend an LS to RAN2 stating that the solution based on inclusion of the gNB-ID in the system information block if feasible and should be standardized.

2 Companies do not agree with this statement. 
In order to make some progress the Moderator would like to propose whether an LS based on R3-212067 can be agreed, so that at least one solution to fix the issue of gNB-ID acquisition is available.
Companies are invited to provide their views on whether RAN3 can continue discussions on network based solutions for gNB-ID disambiguation, implying that standardization of these solutions is not precluded

	Company
	Comment

	Ericsson
	We agree with this proposal 

	Nokia
	OK for us.

	Qualcomm
	No, this is not really an acceptable way forward. For us, either we accept that there are aspects that require further analysis and postpone everything; or we agree to send an LS AND  at the same time RAN3 agrees to support a network based solution, even if full details not agreed now (but they could be, of course). 

	Nokia
	OK for us.

	Huawei
	This is not OK for us. 

	ZTE
	If LS is agreed to send to RAN2, it would be better to wait further progress in RAN2 to see whether network based solutions still need to be dicussed in RAN3.


3 companies agree to continue discussions on network based solutions,2 companies do not agree to this.

It is the moderator’s understanding that the same companies disagreeing to continue discussions on network based solutions are also promoting network based solutions. It is also evident form the comments that RAN3 is not ready to agree to a network based solution. 

It is therefore proposed to continue discussion on the feasibility of gNB-ID disambiguation at the AMF.
Conclusion, Recommendations [if needed]

If needed
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