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1. Introduction
It has been agreed at last meeting that the gNB ID contained in the NR Cell Identity (NCI) is of variable length, so as to allow different types of deployments. This contribution discusses implications and describes several solutions to encode this variable length field.
2. Discussion
5G system has a target of versatility and flexibility, to support the operators' needs in various deployment scenarii. Hence, one scenario is the deployment in a PLMN of a relatively small number of big gNBs, each of them being able to handle thousand of cells. Another one would be the deployment of a high number of gNBs, each of them handling a more limited number of cells. A flexible length gNB ID inside the NCI (NR Cell Identity) will allow such flexibility, and this was agreed at last meeting.
[1] analysed the consequences of having such a variable length gNB Id. The main impact is on cell discovery through ANR. Indeed, when a UE reports to its serving gNB an NCI which is broadcasted by a neighbouring cell, the serving gNB needs to translate the reported NCI to a gNB (IP) address suitable to establish an Xn interface.  
In LTE, eNB IDs corresponding to macro eNBs and home eNBs belong to two different classes of global cell id (GCI) encoding. There is no length or class indication broadcast, and an eNB has to derive the eNB ID from a GCI thanks to some tricks like the presence or not of a CSG in the neighbour SIB. We expect for 5G system a solution more elegant, more flexible and more future proof.

2.1. Possible encoding solutions
1) Length indication in the SIB
A first possibility to make the gNB able to derive the gNB Id from the NCI would be to signal a gNB ID length indication in the SIB.

There are several possibilities to do this, as described hereafter:
1-a) Length encoded as code points
There is no need to directly code the length as, even if values are not defined yet, the gNB Id length will prac©tically not start from 0, but rather will lay between something like 16 to 26 bits [2]. Hence, the definition of a few number of gNB ID formats will be enough. The number of code points has to be decided by RAN3; Defining 4 values (2 bits) seems reasonable, or possibly 8 values (3 bits) if a finer granularity is deemed necessary. This solution has the advantage of being self-consistent.
 1-b) Length encoded as index

If more flexibility in the definition of gNB ID formats is required, a solution could be to encode the length as an index which points to a format that is defined by configuration. Hence, the maximum number of formats would be fixed and standardised (4 or 8 for example), but the formats themselves would be left to O&M. This added flexibility has then a cost in terms of configuration, requiring in particular coordination between operators at PLMN frontiers.
To be noted that in solution 1) family, the NCI without its format indication may not be unique within a PLMN. However this has no implication on routing through CN (e.g. in case of Ng HO) since it will be done from the gNB ID (i.e. after derivation from the NCI).
2) Length encoded in the NCI
Some bits of the NCI are used to encode the gNB ID format. This implies a partitioning of the NCI ID space, and would indeed limit the number of elements in each format. However this encoding guaranties the uniqueness of an NCI  within a PLMN.
2-a) Standardised encoding

Similarly to 1-a), the number of different formats could be defined to 4 or 8 values and the corresponding formats standardised to obtain a self-consistent encoding.
2-b) Encoding configured

The partitioning could also be left to configuration. Indeed gNBs would be provisioned with the different formats and the corresponding ranges or with the number of bits of the format. Similar to 1-b), the solution implies O&M burden in particular at PLMN borders.
3) Full NCI
This solution was proposed in [1] as 'solution C) Flexible routing'. The idea here is to get rid of gNB ID derivation from the NCI, but to use the full NCI. For getting the IP address of a neighbouring gNB from a NCI reported by a UE, the query to a DNS would use the full NCI as input key. Similarly, in case of routing through the CN is required (Ng HO), the intermediate node (typically the AMF) will have to fetch the target gNB from the full NCI. A drawback of this solution is it brings a cell topology information to the CN, which has been avoided up to now. Moreover, since to be able to proper find a gNB target the NCI shall be unique within a PLMN, the solution de-facto implies a partition of the ID space among the different gNB ID formats. 
3. Conclusion
The main issues with a variable length gNB ID inside the NCI concern the cell discovery (ANR) and message routing through a CN node (Ng HO). 
Several solutions have been reviewed:

1-a) Length indication in the SIB - Length encoded as code points
1-b) Length indication in the SIB - Length encoded as index
2-a) Length encoded in the NCI  - Standardised encoding
2-b) Length encoded in the NCI  - Encoding configured
3) Full NCI
And from the analysis we propose the following:

Proposal 1: gNB ID format indication is broadcasted in the SIB
Proposal 2: gNB ID format indication is encoded as code points and gNB Id formats are standardised

Proposal 3: It has to be decided whether the number of gNB ID format indication code points is 4 or 8
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