3GPP TSG-RAN WG3 Meeting #97bis
R3-173850
Prague, Czech Republic, 9-13 October 2017
Agenda item:
10.10.1.8
Source:
Samsung


Title:
Discussions on gNB-DU start-up procedure
Document for:
Discussion & Decision
1 Introduction

In last RAN3 meeting (RAN3#97), two options (cell activation via F1 Setup vs. F1 setup + additional procedure) in [1] are proposed as the basis for further discussions on start-up procedure. On the other hand, the following agreements related to start-up procedure are achieved:

	Agreements in RAN3#AH2

DU is pre-configured with basic connection parameters (e.g. CU address); F1 setup is triggered subsequently
For initial cell startup, CU decides whether DU is allowed to broadcast.

DU is allowed to announce that one or more of its cells are unavailable (e.g. due to hardware failure) over F1-C.
Agreements in RAN3#97

In pre-OP state: OAM configures the initial SI parameters owned by the CU, and OAM configures the initial SI parameters owned by the DU


In this contribution, we will address this issue further. 
2 Discussion 
In general, both options are workable. In our understanding, the purpose of setting up F1 interface between gNB-CU and gNB-DU is to activate cells to provide services. Thus, it would be better if the cell can be activated quickly, and we propose

Proposal 1:  RAN3 is kindly asked to agree with cell activation via F1 setup as the startup procedure. 
In [1], the option of cell activation via F1 setup has the following steps:

	0.
The gNB-DU and its cells are configured by OAM in F1 pre-operational state. The gNB-DU has TNL connectivity to gNB-CU.
1.
The gNB-DU sends an F1 Setup Request message to the gNB-CU including at least the following parameters.

· Parameters required for gNB-CU operation, e.g. Cell ID (FFS whether NCI or NCGI), TAC

· Cell parameters which may be coordinated by gNB-CU, e.g. PCI, RACH parameters, TPC parameters [Note1]
· System information parameters owned by gNB-DU (FFS) [Note2][Note3]
2.
In case of NR, gNB-CU may initiate NG Setup procedure or gNB Configuration Update procedure towards 5GC.
3.
The gNB-CU responds the gNB-DU with an F1 Setup Response message including at least the following parameters to the gNB-DU in order to activate one or more cells. If the gNB-DU succeeds to activate the cell(s), then the cells become operational. If the gNB-DU fails to activate the cell(s), the gNB-DU initiates gNB-DU Configuration Update procedure towards the gNB-CU.
· Indications of cell(s) to be activated [Note4]

· Cell parameters which may be coordinated by gNB-CU (e.g. PCI, RACH parameters, TPC parameters)

· System information encoded by gNB-CU [Note3]
4.
The gNB-CU may initiate Xn Setup or X2 Setup procedure towards the neighbour gNB or eNB, respectively.

[Note1] These parameters are configured by OAM, but may be requested to be changed by gNB-CU in light of e,g., multi-carrier/cell coordination, SON. gNB-CU can request such change in the F1 Setup procedure during gNB-DU start-up, and in gNB-CU Configuration Update procedure at later phases.
[Note2] In case gNB-CU does the encoding of system information owned by gNB-DU.
[Note3] In case system information needs to be updated after gNB-DU start-up, System Information Update procedure will be used.
[Note4] In case a cell needs to be deactivated (and then possibly re-activated) after gNB-DU start-up, gNB-CU Configuration Update procedure will be used.


In the following, we will further discuss the highlighted parts:
1. Step 0 

In general, several parameters related to cell configuration can be configured with one value selected from a discrete set of values. For example, in LTE, the definition of cellSelectionInfo is:


cellSelectionInfo




SEQUENCE {



q-RxLevMin






Q-RxLevMin,



q-RxLevMinOffset




INTEGER (1..8)


OPTIONAL
-- Need OP


},

Where 

-- ASN1START

Q-RxLevMin ::=





INTEGER (-70..-22)
-- ASN1STOP

Our understanding of choosing a set of values for a parameter is try to cover all possible scenarios in the network. However, in practice, the cell is operated in some specific scenarios during a period. Then, in such specific scenarios, some possible values may be infeasible, e.g., only (-60 .. -30) is feasible for Q-RxLevMin for the current deployment. Similarly, we can find several parameters with such feature, e.g., L1 resource parameters, physical layer parameters. 

To avoid setting infeasible values, besides setting the initial values of parameters of each cell, OAM may also configure the feasible (discrete) range for some parameters.   
Proposal 2: The OAM can configure each parameter of gNB-DU with initial value and, optionally, the feasible value range. 
2. FFS whether NCI or NCGI
In our understanding, OAM can configure the NCI to the gNB-DU. With this, the gNB-DU can know which gNB-CU it should connect to since NCI includes gNB ID. After gNB-DU sends NCI to gNB-CU in F1 Setup request, the gNB-CU can set the NCGI according to the OAM configuration regarding to this cell. 
Proposal 3: F1 Setup Request message includes the NCI.

In addition, as mentioned in Proposal 2, some parameters may be configured by OAM with the feasible range. Moreover, gNB-CU may change the values of some parameters needing coordination of gNB-CU. To avoid infeasible setting of some parameters, in F1 Setup Request message, the gNB-DU may also include the feasible range of parameters needing gNB-CU coordination. 

Proposal 4: F1 Setup Request message may include the feasible range of parameters needing gNB-CU coordination.
3. [Note3]
System information is closely related to the cell configuration. As [2], we think cell configuration update procedure can be used to update system information of each cell. Thus, we propose

Proposal 5: “System Information Update procedure” can be substituted by “cell configuration update procedure”. 

As per agreement, in pre-OP state, OAM configures the initial SI parameters owned by the gNB-CU. To achieve this, two possible methods can be used:

· Method-1: OAM configures initial SI parameters of all potential gNB-DUs, which are owned by the gNB-CU, although those gNB-DUs are not started up (i.e., not triggering F1 setup procedure).

· Method-2: when gNB-CU starts up, OAM may just configure some common SI parameters to gNB-CU (e.g., ue-TimersAndConstants) which can be applied to all potential connected gNB-DUs. However, for the parameters specific to each gNB-DU, gNB-CU can request them after receiving F1 setup request. This method can avoid the unnecessary OAM configuration to gNB-CU when gNB-DU is not started up.  
Both methods are feasible. If gNB-CU and all connected gNB-DUs are started up almost at the same time, Method-1 can be used. On the other hand, in some cases, the gNB-DUs connected to a gNB-CU may be increased step by step (e.g., in an apartment, the gNB-DU deployment in each room depends on the will of the subscriber). So, a new gNB-DU may be deployed and started up when gNB-CU has been in operation for a long time. For this case, Method-2 can be used. Thus, we propose 
Proposal 6: gNB-CU may request the configuration of gNB-DU from OAM after receiving F1 Setup Request message. 

In summary, the overall signalling flow is shown in Fig. 1. 
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Fig.1 Start-up procedure

The corresponding text proposal is given below. 
3 Conclusions
In this contribution, we discuss start-up procedure, and we propose:

Proposal 1:  RAN3 is kindly asked to agree with cell activation via F1 setup as the startup procedure.
Proposal 2: The OAM can configure each parameter of gNB-DU with initial value and, optionally, the feasible value range.
Proposal 3: F1 Setup Request message includes the NCI.

Proposal 4: F1 Setup Request message may include the feasible range of parameters needing gNB-CU coordination.
Proposal 5: “System Information Update procedure” can be substituted by “cell configuration update procedure”.
Proposal 6: gNB-CU may request the configuration of gNB-DU from OAM after receiving F1 Setup Request message.
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---------------------------- Start of TP ---------------------------
8.X
Start-up procedure 
The overall procedure of start-up is shown in Figure 8.x-1. 
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Figure 8.x-1 Start-up procedure

0.   The gNB-DU and its cells are configured by OAM in F1 pre-operational state. The gNB-DU has TNL connectivity to gNB-CU. The OAM can configure each parameter of gNB-DU with initial value and, optionally, the feasible value range
1.
The gNB-DU sends an F1 Setup Request message to the gNB-CU including at least the following parameters.

· Parameters required for gNB-CU operation, e.g. Cell ID (i.e., NCI), TAC

· Cell parameters which may be coordinated by gNB-CU, e.g. PCI, RACH parameters, TPC parameters [Note1], and optionally the feasible range for those parameters. 
· System information parameters owned by gNB-DU (FFS) [Note2][Note3]
      2.  gNB-CU may request the configurations (e.g., initial SI parameters owned by gNB-CU) of the gNB-DU.
3.
In case of NR, gNB-CU may initiate NG Setup procedure or gNB Configuration Update procedure towards 5GC.
4.
The gNB-CU responds the gNB-DU with an F1 Setup Response message including at least the following parameters to the gNB-DU in order to activate one or more cells. If the gNB-DU succeeds to activate the cell(s), then the cells become operational. If the gNB-DU fails to activate the cell(s), the gNB-DU initiates gNB-DU Configuration Update procedure towards the gNB-CU.
· Indications of cell(s) to be activated [Note4]

· Cell parameters which may be coordinated by gNB-CU (e.g. PCI, RACH parameters, TPC parameters)

· System information encoded by gNB-CU [Note3]
5.
The gNB-CU may initiate Xn Setup or X2 Setup procedure towards the neighbour gNB or eNB, respectively.

[Note1] These parameters are configured by OAM, but may be requested to be changed by gNB-CU in light of e,g., multi-carrier/cell coordination, SON. gNB-CU can request such change in the F1 Setup procedure during gNB-DU start-up, and in gNB-CU Configuration Update procedure at later phases.
[Note2] In case gNB-CU does the encoding of system information owned by gNB-DU.
[Note3] In case system information needs to be updated after gNB-DU start-up, Cell Configuration Update procedure (FFS) will be used.
[Note4] In case a cell needs to be deactivated (and then possibly re-activated) after gNB-DU start-up, gNB-CU Configuration Update procedure will be used.
---------------------------- End of TP ---------------------------
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