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1 Introduction

This contribution provides the summary of the following email discussion,
CB: # SONMDT4_LoadBalance

- Topics to discuss:
  - Resolution to FFS of per slice PRB
  - Semantics description of NUL and SUL CAC
  - per-SSB SUL PRB
  - per-SSB and per-slice Mobility Setting Change
  - load metric for UEs in RRC Inactive

  - MLB for PSCell and resource aggregation
  - Mechanism of controlling load balancing

- Start with summary of offline, proceed to TPs if there are agreements

(CMCC - moderator)
Summary of offline disc in R3-214168
2 For the Chairman’s Notes

Propose to capture the following:
(To be added after first round)
3 Discussion

3.1 Resolution to FFS of per slice PRB
At the last meeting, PRB usage together with slice total PRB allocation has been introduced for load reporting, and stg3 TPs on XnAP and F1AP have been agreed. In the tabular of agreed TPs, there was an FFS left on the reference for the percentage calculation for S-NSSAI UL/DL GBR/non-GBR PRB usage.
According to the email discussion of last meeting, there are two interpretations on the table,

1) Slice PRB usage is calculated by the PRBs used compared to the total PRBs available in the cell

2) Slice PRB usage is calculated by the PRBs used compared to the Slice total PRB allocation for this slice in the cell.
Regarding two options on interpretations, the companies supporting Interpretation 1) are:

Huawei [10] Proposal 1: Remove the FFS for per slice reporting of PRB
Ericsson [13] Proposal 3: The reference for calculating the percentage of Slice DL GBR/non-GBR UL/DL PRB usage is the number of resource blocks per cell as indicated in NR NRB IE over XnAP and F1AP.
CMCC [16] Proposal 1: It is suggested that Slice PRB usage is interpreted as the percentage used compared to the total cell capacity, and the semantic descriptions for XnAP and F1AP are updated accordingly if needed.
While the companies supporting Interpretation 2) are:

NEC [1] Proposal 1: Define DL PRB GBR/non-GBR usage as percentage of slice DL total PRB allocation. Define DL PRB GBR/non-GBR usage as percentage of slice DL total PRB allocation.
Nokia [8] [9]
Proposal 1: RAN3 shall discuss the benefits of either of the solutions. Reference to the resources available for the slice may be slightly better option to avoid errors.
Proposal 2: Considering that there are different possibilities for the reference, it may be clearer (and help avoid misunderstandings in future) if the selected reference is explicitly mentioned in the semantics.
Question 1-1: Which interpretation do companies prefer? Please also provide reasons.
	Company
	Comment

	CMCC
	Prefer Interpretation1.

Some company may have concern that by Interpretation1, the value of slice PRB usage may be sometimes larger than the value of slice total PRB allocation, which is seen as an error; however, from our understanding, on the contrary, Interpretation1 is safer to avoid errors. 
As discussed in our contribution, for the value setting of slice total PRB allocation when slice total PRB allocation is modified due to OAM configuration within the measurement period for load reporting, it is reasonable to use the most updated total allocation per slice for load reporting, thus the receiving node is able to know that the slice total allocation has been changed for the specific cell in the sending node, without causing any confusion.
In addition, Slice PRB usage is reported as an average value for sampling results during the time after slice total PRB allocation has been newly modified, rather than sampling results measured during the whole periodicity configured for load reporting. And such understanding will never lead to a condition that the value of slice PRB usage is larger than the value of slice total PRB allocation.
Based on the above observations, Interpretation1 is on the contrary safer to be used since the receiving node will never know a logical error (such as filling in the wrong value to slice PRB usage/total PRB allocation) happens by using Interpretation2; while for Interpretation1, the receiving node can just disregard such load reporting information.

	
	

	
	


Question 1-2: Do companies agree that the selected reference should be explicitly mentioned in the semantics?
	Company
	Comment

	CMCC
	Slightly prefer to explicitly mention the selected reference to avoid confusion in the future. Also fine to just remove the FFS.

	
	

	
	


In addition, NEC [1] also proposes to consider more detailed slice related metrics for load reporting,
Proposal 2: Consider to extend/update the current definitions of per slice PRB usage values and per slice available PRB values to have more specific reporting of dedicated/prioritized/shared resources per slice.
Question 1-3: Do companies think it beneficial to separately reporting dedicated/prioritized /shared slice PRB usage?

	Company
	Comment

	CMCC
	We have long supported to introduce such separation, and have submitted contributions to discuss this topic for last several meetings. Our understanding is that such separation is absolutely beneficial under the condition that the RRMPolicy for slices configured by OAM is also exchanged between nodes.

	
	

	
	


3.2 Semantics description of NUL and SUL CAC
As proposed by NEC in [2] and [3], the semantics description on UL CAC is suggested to only reflecting NUL CAC in both XnAP and F1AP, which is modified as follows,
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Composite Available Capacity Downlink
	M
	
	Composite Available Capacity 

9.2.2.52
	For the Downlink 

	Composite Available Capacity Uplink
	M
	
	Composite Available Capacity 

9.2.2.52
	For the Uplink NUL, not including SUL (if available)

	Composite Available Capacity Supplementary Uplink
	O
	
	Composite Available Capacity 

9.2.2.52
	For the SUL (if available)


Question 2: Do companies think it necessary to modify semantics description on UL/SUL CAC?

	Company
	Comment

	CMCC
	Temporarily no. Recall that we achieved an agreement during RAN3#111-e stating that ‘The currently reported UL information convers “both normal UL and SUL”’, but we are open to discuss and more clarification from supporting company may be needed.

	
	

	
	


3.3 Per-SSB SUL PRB
As proposed by NEC in [4] and [5], per-SSB SUL PRB usage is suggested to be additionally introduced on top of current agreed per-SSB UL/DL PRB usage in both XnAP and F1AP, which is given as follows,
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	SSB Area Radio Resource Status List
	
	1
	
	
	-
	

	>SSB Area Radio Resource Status Item
	
	1..<maxnoofSSBAreas>
	
	
	-
	

	>>SSB Index
	M
	
	INTEGER (0..63)
	
	-
	

	>>SSB Area DL GBR PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area DL GBR PRB usage
	-
	

	>>SSB Area UL GBR PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area UL GBR PRB usage
	-
	

	>>SSB Area DL non-GBR PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area DL non-GBR PRB usage
	-
	

	>>SSB Area UL non-GBR PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area UL non-GBR PRB usage
	-
	

	>>SSB Area DL Total PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area DL Total PRB usage
	-
	

	>>SSB Area UL Total PRB usage
	M
	
	INTEGER (0..100)
	Per SSB area UL Total PRB usage
	-
	

	>>SSB Area SUL GBR PRB usage
	O
	
	INTEGER (0..100)
	Per SSB area SUL GBR PRB usage
	YES
	ignore

	>>SSB Area SUL non-GBR PRB usage
	O
	
	INTEGER (0..100)
	Per SSB area SUL non-GBR PRB usage
	YES
	ignore

	>>SSB Area SUL Total PRB usage
	O
	
	INTEGER (0..100)
	Per SSB area SUL Total PRB usage
	YES
	ignore

	>>DL scheduling PDCCH CCE usage
	O
	
	INTEGER (0..100)
	
	-
	

	>>UL scheduling PDCCH CCE usage
	O
	
	INTEGER (0..100)
	
	-
	


Question 3: Do companies think it beneficial to introduce SUL PRB usage for load reporting?

	Company
	Comment

	CMCC
	Yes. We have per SSB and per slice PRB usage and CAC in parallel, and we have SUL CAC, so SUL PRB usage can also be introduced by following the similar reason.

	
	

	
	


3.4 Per-SSB and per-slice Mobility Settings Change

Last several meetings have discussed whether to introduce per-SSB and/or per-slice handover trigger offset for Mobility Settings Change procedure. And at this meeting more arguments are provided by supporting companies to propose making such enhancements.
The companies supporting per-SSB Mobility Settings Change are,
Nokia [6] [7]

Proposal 1: RAN3 shall enable per-SSB Mobility Setting Change.

Proposal 2: RAN3 shall add two new optional F1 IEs: the selected beam group ID to indicate the serving beam in F1: UE Context Setup Response, F1: UE Context Modification Response and F1: UE Context Modification Required messages from DU to enable CU to select the correct RRC parameter values corresponding to the UE’s serving beam at DU. 

Proposal 3: The mobility parameters (e.g., CIO) are treated as a function of the serving beam/target beam by the DU.

Ericsson [13] Proposal 1: Enable optional per-SSB offset in the Mobility Setting Change procedure. 

While the companies supporting per-slice Mobility Settings Change are,

Huawei [10] Proposal 2: Include Slice specific offset in MSC exchange.
Question 4-1: Do companies think it beneficial to introduce per-SSB offset for Mobility Settings Change?

	Company
	Comment

	CMCC
	We see benefits of introducing such offset, which enables more granular and precise manipulation on handover trigger.

	
	

	
	


Question 4-2: Do companies think it beneficial to introduce per-slice offset for Mobility Settings Change?

	Company
	Comment

	CMCC
	We see benefits of introducing such offset, which negotiate the handover trigger from another dimension besides the consideration on coverage and load.

	
	

	
	


3.5 Load metric for UEs in RRC Inactive
Last meeting discussed whether to introduce number of UEs in RRC Inactive as a metric for load reporting. And at this meeting more contributions discuss this open issue.
The companies supporting to introduce such metric are,

Ericsson [13] Proposal 4: Introduce a load metric for RRC inactive UEs per cell. Preference is to use the definition in TS 38.314 for mean number of stored inactive UE context.

CMCC [16] Proposal 2: It is suggested to introduce a metric to reflect the control plane capability on the maximum number of inactive UE context a specific cell supports to store, as well as the control plane status on the current number of stored inactive UE contexts.
The companies suggesting to further clarify are,

ZTE [15] Proposal: The benefit of introducing the number of inactive UE as the load metric should be clarified.
Question 5: Do companies think it beneficial to introduce load metric for UEs in RRC Inactive? If so, are definitions on number of stored inactive UE context given in TS 38.314 can be reused as a baseline?
	Company
	Comment

	CMCC
	Yes. And the definition in TS 38.314 can be reused.

	
	

	
	


3.6 MLB for PSCell and resource aggregation
Such topics have been discussed for last several meetings.
CATT [11] [12] proposes to report CAC load for NR cells as potential PSCell in EN-DC scenario between eNBs over X2, and the following observations and proposal are captured,

Observation 1: There are cases that one E-UTRA cell / NR Cell is filled with legacy LTE UEs, in which state the E-UTRA’s load is high and the NR’s load is low, thus ideal to accept EN-DC UEs but not ideal for legacy LTE UEs.

Observation 2: One load metric is not enough to represent both the dimention of whether an E-UTRA cell is a suitable target for MLB-oriented handover of legacy LTE UEs and the dimention of whether it is a suitable target for MLB-oriented handover of EN-DC capable UEs.

Proposal: One eNB working in EN-DC should also be possible to get aware of the load information of potential target PSCell from other eNBs.

Ericsson [13] [14] proposes to exchange information on cells which are potentially used for resource aggregation, and the following proposal is captured,
Proposal 2: Extend X2AP and XnAP signaling for serving cell configuration and serving cell configuration updates with a per-cell list of cell identifiers of cells that can be used for resource aggregation. Extend Resource Status Update with per-cell reporting of a list of cell identifiers of cells that can be used for resource aggregation.
Question 6-1: Do companies think it beneficial to report load of potential PSCells?

	Company
	Comment

	CMCC
	Our understanding is that two proposed schemes by CATT and Ericsson are similar (both exchanging a list of potential cells over X2/Xn, and uses CAC as a starting point for load metrics), and we may find a unified way to achieve both schemes if possible.

	
	

	
	


Question 6-2: Do companies think it beneficial to exchange information of cells for resource aggregation?

	Company
	Comment

	CMCC
	See the answer in 6-1.

	
	

	
	


3.7 Mechanism of controlling load balancing
Ericsson [13] proposes to introduce some controlling mechanism for load reporting in NR, and reuse ‘stop request’ mechanism in LTE as a baseline. The following proposals are captured,
Proposal 5: Introduce indications of measurements stop, pause and resume in Resource Status Update for NR.

Proposal 6: Introduce a Cause Value in Resource Status Update for NR to indicate the reason for measurements stop or pause.
Question 7: Do companies think it beneficial to introduce such mechanism for load reporting?

	Company
	Comment

	CMCC
	We are open to have further discussion on this.

	
	

	
	


3.8 Other(s)
CMCC [17] provides a TP to SON BLCR 38.300, which mainly updates load information of slice PRB usage in the text, according to agreed TPs on XnAp and F1AP last meeting.
Question 7: Do companies think the proposed TP is agreeable?

	Company
	Comment

	CMCC
	Yes. And the TP can also be updated according to the progress of this meeting.

	
	

	
	



4 Conclusion, Recommendations [if needed]

If needed
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