[bookmark: _Toc193024528]3GPP TSG-RAN3 Meeting #105bis	R3-195427
Chongqing, China, 14-18 October 2019

Title: 	(TP for SON BL CR for TS 38.300): MLB
[bookmark: _GoBack]Source: 	Huawei, LGU+
Agenda item:	10.2.2
Document for:	pCR
1. Introduction
MLB was discussed during RAN3#105 with the following agreement:
· Add RESOURCE STATUS REQUEST/RESPONSE/UPDATE procedures for Xn, X2 (for EN-DC), F1 and E1 interfaces (IEs for each interface are to be discussed separately)
 In this contribution, we will discuss some remaining issues of MLB procedures.
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]2. Procedure mechanisms
 2.1 Partial success
In LTE MLB, the eNB1 can include the Partial Success Indicator in the RESOURCE STATUS REQUEST message. If eNB2 is capable to provide some but not all of the requested resource status information, it shall initiate the measurement for the admitted measurement objects and include the Measurement Initiation Result IE in the RESOURCE STATUS RESPONSE message. In our understanding, this can reduce the signalling if the target eNB only can accept part of measurements. Otherwise the source eNB needs send another resource status request message to the target eNB.
In SI of NR MLB, RAN3 introduces more measurements for the MLB. Also RAN3 may introduce more measurements in the further. In our understanding, some measurements may increase the processing load of the NG-RAN. Also the NG-RAN may not support some measurements. Therefore we think the partial success can reduce the signalling of Xn.
[bookmark: _Toc20491304][bookmark: _Toc20491330][bookmark: _Toc20491356][bookmark: _Toc20491382][bookmark: _Toc20491408][bookmark: _Toc20491434][bookmark: _Toc20491531][bookmark: _Toc21008708]Introduce the partial success indicator IE in the RESOURCE STATUS REQUEST message.

2.3 Modification of cells and measurements
In LTE, we only allow to change the reporting cells and not the measurement type. The logic behind this is that we could initiate a different measurement (measurement ID) for different measurement types. We believe that the same principle holds here. In NR, the Xn message always uses the add structure to indicate the information (e.g. PDU Session Resources To Be Added Item or to Be Modified Item). Therefore we think we can use the “Cell to Add” and “Cell to Remove” to indicate the modification
[bookmark: _Toc18484911][bookmark: _Toc20491306][bookmark: _Toc20491332][bookmark: _Toc20491358][bookmark: _Toc20491384][bookmark: _Toc20491410][bookmark: _Toc20491436][bookmark: _Toc20491533][bookmark: _Toc21008709]Modification enables the requesting node to modify the cells for which a measurement should be reported. The Modification includes the addition of cells and the remove of cells.
2.3 Allowing reporting node to stop measurements
In LTE, if the eNB1 receives the RESOURCE STATUS UPDATE message, which includes the Cell Reporting Indicator IE set to "stop request" in one or more items of the Cell Measurement Result IE, the eNB1 should initialise the Resource Status Reporting Initiation procedure to remove all or some of the corresponding cells from the measurement. In our understanding, the motivation is that the measurement need more processing load of the reporting node. In NR, more measurements will be introduced and more processing load will be needed. Therefore we think the mechanism of LTE can be reused.  
[bookmark: _Toc20491307][bookmark: _Toc20491333][bookmark: _Toc20491359][bookmark: _Toc20491385][bookmark: _Toc20491411][bookmark: _Toc20491437][bookmark: _Toc20491534][bookmark: _Toc21008710]The reporting node can request to stop the measurements in the RESOURCE STATUS UPDATE message.

2.4 Periodicity mechanism
In LTE, the RESOURCE STATUS REQUEST message include Reporting Periodicity IE, which indicates the time interval between two subsequent RESOURCE STATUS UPDATE messages. Therefore, the periodicity mechanism can be reused in NR MLB in order to simply standardized processes.
[bookmark: _Toc20491308][bookmark: _Toc20491334][bookmark: _Toc20491360][bookmark: _Toc20491386][bookmark: _Toc20491412][bookmark: _Toc20491438][bookmark: _Toc20491535][bookmark: _Toc21008711]It is proposed to reuse periodicity mechanism for load reporting transmit in NR MLB.

3. Measurements
3.1 Measurements for Xn
Similar as LTE, Composite Available Capacity per cell could be able to use cell capacity class value and capacity value to indicate the overall available resource level in downlink and uplink. Cell level load could be able to use PRB usage to indicate the usage of the PRBs for all traffic in downlink and uplink. It is proposed to add similar measurements as on LTE, namely Composite Available Capacity, PRB usage TNL and HW load.
[bookmark: _Toc18484912][bookmark: _Toc20491309][bookmark: _Toc20491335][bookmark: _Toc20491361][bookmark: _Toc20491387][bookmark: _Toc20491413][bookmark: _Toc20491439][bookmark: _Toc20491536][bookmark: _Toc21008712]Use Composite Available Capacity, PRB usage TNL and HW load for Xn load reporting
For the information of SUL/UL load information, UE can be configured with 2UL carriers (UL/SUL), the UE may be scheduled or decides on its own to transmit either on the normal uplink carrier, or the supplementary uplink carrier. It is beneficial to report the load of Normal UL and SUL carrier to neighbour nodes separately. Therefore, PRB usage and Composite Available Capacity should be able to calculate separately for UL carrier and SUL carrier.
[bookmark: _Toc18484913][bookmark: _Toc20491310][bookmark: _Toc20491336][bookmark: _Toc20491362][bookmark: _Toc20491388][bookmark: _Toc20491414][bookmark: _Toc20491440][bookmark: _Toc20491537][bookmark: _Toc21008713]It is proposed that PRB usage and Composite Available Capacity should report UL carrier and SUL carrier separately.
For slice feature in NR system, NG-RAN support the following key principles of network slicing as describe in TS 38.300 [1]:
· Resource management between slices: NG-RAN supports policy enforcement between slices as per service level agreements. It should be possible for a single NG-RAN node to support multiple slices. The NG-RAN should be free to apply the best RRM policy for the SLA in place to each supported slice.
· Resource isolation between slices: The NG-RAN supports resource isolation between slices. NG-RAN resource isolation may be achieved by means of RRM policies and protection mechanisms that should avoid that shortage of shared resources in one slice breaks the service level agreement for another slice. It should be possible to fully dedicate NG-RAN resources to a certain slice. How NG-RAN supports resource isolation is implementation dependent.
· Etc.
The main purpose of resource isolation is to avoid one slice congestion affecting another slice. Based on this, per slice level resource utilization is necessary to define.
In addition, for UE mobility procedure, slice-aware admission control will be performed if the slice information is sent to the target gNB. 
Therefore, NG-RAN node should be able to request and report per slice level radio resource utilization information to peer NG-RAN node over the Xn interface, at least for the CAC measurement.
[bookmark: _Toc18484914][bookmark: _Toc20491311][bookmark: _Toc20491337][bookmark: _Toc20491363][bookmark: _Toc20491389][bookmark: _Toc20491415][bookmark: _Toc20491441][bookmark: _Toc20491538][bookmark: _Toc21008714]It is proposed to agree on per slice level load reporting for at least CAC over Xn.
Since a node may support many slices and since this information may not be useful for all slices, we propose that the node requesting the measurement also specify which slices should be reported. 
[bookmark: _Toc18484915][bookmark: _Toc20491312][bookmark: _Toc20491338][bookmark: _Toc20491364][bookmark: _Toc20491390][bookmark: _Toc20491416][bookmark: _Toc20491442][bookmark: _Toc20491539][bookmark: _Toc21008715]The node requesting the measurements specifies which slices should be reported over Xn
3.2 Measurements for F1
For F1, we believe that the similar measurements as used for Xn can be reused.
[bookmark: _Toc18484916][bookmark: _Toc20491313][bookmark: _Toc20491339][bookmark: _Toc20491365][bookmark: _Toc20491391][bookmark: _Toc20491417][bookmark: _Toc20491443][bookmark: _Toc20491540][bookmark: _Toc21008716]F1 reuses similar measurements as for Xn
3.3 Measurements for X2
For EN-DC over X2, we believe that the similar measurements as used for X2, namely Composite Available Capacity, PRB usage TNL and HW load. can be reused, and the measurements for e.g. eComp shall be excluded.
[bookmark: _Toc18484917][bookmark: _Toc20491314][bookmark: _Toc20491340][bookmark: _Toc20491366][bookmark: _Toc20491392][bookmark: _Toc20491418][bookmark: _Toc20491444][bookmark: _Toc20491541][bookmark: _Toc21008717]Use Composite Available Capacity, PRB usage, TNL and HW load for EN-DC load reporting
3.4 Measurements for E1
For CP-UP architecture, Current specification defined a gNB-CU-UP Capacity IE which only can indicates the relative processing capacity of gNB-CU-CP, and it could not be frequently update. Hence, this IE cannot be reused to evaluate the CU-UP load for NR MLB. Therefore, Composite Available Capacity should be introduced in E1 interface. 
[bookmark: _Toc18484918][bookmark: _Toc20491315][bookmark: _Toc20491341][bookmark: _Toc20491367][bookmark: _Toc20491393][bookmark: _Toc20491419][bookmark: _Toc20491445][bookmark: _Toc20491542][bookmark: _Toc21008718]Introduce Composite Available Capacity per CU-UP for E1.
Similarly as for Xn, we believe that it may be interesting to also exchange information regarding load per slice
[bookmark: _Toc18484919][bookmark: _Toc20491316][bookmark: _Toc20491342][bookmark: _Toc20491368][bookmark: _Toc20491394][bookmark: _Toc20491420][bookmark: _Toc20491446][bookmark: _Toc20491543][bookmark: _Toc21008719]Enable per slice level load reporting on E1.

[bookmark: _Toc423019950][bookmark: _Toc423020279][bookmark: _Toc423020296]4. Conclusion
In this contribution, we discussed some remaining issues of MLB procedures. The detailed proposals are:

Proposal 1:	Introduce the partial success indicator IE in the RESOURCE STATUS REQUEST message.
Proposal 2:	Modification enables the requesting node to modify the cells for which a measurement should be reported. The Modification includes the addition of cells and the remove of cells.
Proposal 3:	The reporting node can request to stop the measurements in the RESOURCE STATUS UPDATE message.
Proposal 4:	It is proposed to reuse periodicity mechanism for load reporting transmit in NR MLB.
Proposal 5:	Use Composite Available Capacity, PRB usage TNL and HW load for Xn load reporting
Proposal 6:	It is proposed that PRB usage and Composite Available Capacity should report UL carrier and SUL carrier separately.
Proposal 7:	It is proposed to agree on per slice level load reporting for at least CAC over Xn.
Proposal 8:	The node requesting the measurements specifies which slices should be reported over Xn
Proposal 9:	F1 reuses similar measurements as for Xn
Proposal 10:	Use Composite Available Capacity, PRB usage, TNL and HW load for EN-DC load reporting
Proposal 11:	Introduce Composite Available Capacity per CU-UP for E1.
Proposal 12:	Enable per slice level load reporting on E1.
[bookmark: _Toc423020280]
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15.X	Self-optimisation
15.X.1	Support for Mobility Load Balancing
Editor’s note: This section captures the stage 2 descriptions for Mobility Load Balancing


15.X.1.1	General
Editor’s note: the content of this section is FFS.
The objective of mobility load balancing is to distribute cell load evenly among cells or to transfer part of the traffic from congested cell, or to offload users from one cell or carrier or RAT to achieve network energy saving, This can be done by means of optimization of cell reselection/handover parameters and handover actions. The automation of such optimisation can provide high quality user experience, while simultaneously improving the system capacity and also to minimize human intervention in the network management and optimization tasks.
Both intra-RAT and intra-system inter-RAT load balancing scenarios should be supported.
In general, support for mobility load balancing consists of one or more of following functions:
-	 Load reporting;
- Load balancing action based on handovers;
-	 Adapting handover and/or reselection configuration.
15.X.1.2 Load reporting
Editor’s note: the content of this section is FFS.
The load reporting function is executed by exchanging load information over the Xn/X2/F1/E1 interfaces. 
Editor’s note: load related information and its definition are FFS.
The following load related information should be supported in the Xn/X2/F1 which consists of,
-	Radio resource usage (DL/UL/SUL GBR PRB usage, DL/UL/SUL non-GBR PRB usage, DL/UL/SUL total PRB usage);
-	TNL load indicator (UL/DL /SUL TNL load: low, mid, high, overload);
-	Cell Capacity Class value (UL/DL/SUL relative capacity indicator);
The following load related information should also be supported in the Xn/F1 which consists of,
-	 S-NSSAI Capacity Class value (UL/DL/SUL relative capacity indicator);
The following load related information should also be supported in the E1 which consists of,
-	 S-NSSAI Capacity Class value (UL/DL relative capacity indicator);

To achieve load reporting function, Resource Status Reporting Initiation & Resource Status Reporting procedures are used.
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