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1 Introduction

CB: # 1205_SONMDT_LoadBalancing

-  Topics to discuss:

  - PRB utilization per slice

  - separate GBR and non-GBR information

  - SUL load information

  - load metric for UEs in RRC Inactive

  - RRM policy ratios

  - Mobility Setting Change procedure

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

(Nok - moderator)

Summary of offline disc R3-212661
2 For the Chairman’s Notes

Propose the following:

R3-20xxxa, R3-20xxxc merged

R3-20xxxc rev [in xxxg] – agreed

R3-20xxxd rev [in xxxh] – agreed

R3-20xxxe rev [in xxxi] – agreed

R3-20xxxf rev [in xxxj] – endorsed

Propose to capture the following:

Agreement text…

Agreement text…

WA: carefully crafted text…

Issue 1: no consensus

Issue 2: issue is acknowledged; need to further check the impact on xxx. May be possible to address with a pure st2 change. To be continued…
3 Discussion

3.1 Per-slice resource reporting

At the last meeting, it was agreed to report utilised percentage of resource utilisation per slice – it was left FFS how the reporting is to be executed and if the reported resources are to be split into GBR and non-GBR resources. Now, the proposals are as follows:

1) In a contribution co-signed by numerous companies, including 3 operators, it is proposed to report momentary PRB utilisation (GBR & nGBR) per slice [1-3]. The same is proposed in [6].

2) Two proposals propose reporting both, the utilised PRBs and the RRM quota of resource assigned to a slice: 

a. in [10], only these two values are proposed to be reported per slice;

b. in [13-15], an operator proposes the information to be further split into shared, prioritised and dedicated resources.

3) Alternatively, it is proposed to report PRB utilisation as percentage of the total available quota, but without exposing the quota (RRM policy) – in [11-12].

Question 1-1: Selection of the solution 1/2/3: considering growing popularity of the solution proposing reporting utilised PRBs (common part for solutions 1 & 2), can companies agree for reporting resources per slice as the percentage of PRBs utilised in given slice?

	Company
	Comment

	Nokia
	Yes, we shall adopt reporting of utilised resources (PRBs), as proposed in our paper. 
Possible split for GBR/nGBR may be left FFS at this moment (see the question 1-3 below).

	CMCC
	Yes. Utilised radio resource (PRB usage) has been clearly defined and has proven to be useful in current network. And we do not see strong motivation why we need to change such definition to available percentage for per slice PRB load metric.

	Deutsche Telekom
	Yes, clear preference to report utilized PRB resources.

	KDDI
	Yes.

	BT
	Yes, agree to adopt utilized PRB

	ZTE
	Yes, the percentage of utilized PRBs is appropriate to represent the load status per slice.

	NEC
	Yes, as the current step, agree on PRB per slice reporting as a relative value with splitting into GBR and non-GBR traffic.

	LG
	Yes.

	China Unicom
	Yes, agree to adopt the utilized PRB.


Question 1-2: Do the companies consider that reporting utilised (solutions 1 & 2) or available resources (solution 3) per slice require also reporting per-slice resource quota to estimate if load balancing action is possible?

	Company
	Comment

	Nokia
	For solution group 1 & 2, this would be helpful (as explained in [10]), but not critically needed. Therefore, solutions 1 & 2 can work also without the info on the allocated resources. 
However, for solution 3, this information is critically needed: without it, any value different than ‘0’ (see [11]) is absolutely meaningless: it is a percentage without any reference. Therefore, if solution 3 is selected, RAN3 must enable also reporting the overall per-slice resource quota.

	CMCC
	Yes. It is necessary to report per slice resource quota together with the utilized radio resource.

Since we’ve agreed that the PRB usage per slice is the percentage with respect to the total cell capacity, if we don’t know the per slice resource quota, there is a possibility that the node reporting lower PRB usage may actually has fewer free PRBs that can be used for a specific slice.

As an example, assuming there are two potential target nodes, both of which have a total of 100 PRBs and support slice 1. For node 1, the resource quota for slice 1 is 50 PRBs, and 25 PRBs out of 50 have been used; while for node 2, the resource quota for slice 1 is 30 PRBs, and 20 PRBs out of 30 have been used. 

Then node 2 will report a lower PRB usage than node 1 for slice 1. However, the amount of free PRBs that can be used by node 1 (25 PRBs) is larger than node 2 (10 PRBs).

So in our understanding, reporting per slice quota is necessary to help the source node to make the right choice on the target.

	Deutsche Telekom
	From an operator’s perspective the additional transfer of per-slice resource quota would help to improve the solutions listed under items (1) & (2).

	KDDI
	Yes.

We share the view with CMCC.

	BT
	For all solutions it would be beneficial, but for me it is still unclear what would be the reference in solution 3 for the slice resource quota.

	ZTE
	The  per-slice resource quota could be considered, but may be not an essential factor.

	NEC
	

	China Unicom
	Yes, we support to report per-slice resource quota with PRB usage.


Question 1-3: Do companies consider that reporting utilised (solutions 1 & 2) or available resources (solution 3) as split into:

· dedicated/prioritised/shared resources is necessary?

· GBR / nGBR resources is necessary?

	Company
	Comment

	Nokia
	As explained in [1], we think the split into GBR/nGBR info is beneficial. The split for de dedicated/shared/prioritised resources is interesting, but not critically needed at this point.

	CATT
	Report on dedicated/prioritised/shared resources is preferred which provide detailed information on per slice resource usage.

	CMCC
	Both splits are beneficial.

On one hand, without the split of dedicated/prioritized/shared resources, the source may not make the most appropriate choice on the potential target node. Since the shared resources can also be used by other slices, even though two potential target nodes report that same PRB usage for slice 1, the source will prefer to choose a target which allocates more dedicated/prioritized resources for slice 1. Without such split, the source is unable to choose the potential target wisely.

On the other hand, the split of GBR and nGBR provides the source another dimension in terms of services which is more than the radio resource itself. And such split has been used in our current network and proven to be useful.

	Deutsche Telekom
	The split into GBR/non-GBR resources is seen as very beneficial, as it delivers important insights into the service type of utilised resources that has to be considered in MLB. Therefore, it should be included into the final solution to be approved.

The additional split into dedicated/ prioritised/ shared resources would further improve the solutions under item (1).

	KDDI
	We share the view with Nokia.

The split of GBR and nGBR is beneficial and should be considered.

The split of  dedicated/prioritised/shared can be discussed later if needed.

	BT
	We think the split between GBR/nGBR is required to provide the type of load in the target. 

The split for dedicated/shared/prioritised resources could provide a further breakdown but it could be discussed if this level of detail is currently required for MLB.

	ZTE
	For the dedicated/prioritised/shared resources, as in real deployment, the slices are often shared to support different services, we see the benefits based on the Solution 1).

For GBR/non-GBR resource, we think using the same type of information as the load per cell is beneficial for comparison of the load information at different levels.

	NEC
	Splitting into GBR and non-GBR traffic is beneficial and is consistent with other current radio resource reporting. 

Possible ways to perform more detailed PRB per slice reporting including separate reporting per resource type (dedicated/prioritized/shared) could be beneficial.

	LG
	Similar view with Nokia.

	China Unicom
	Support for both splits.

The split of GBR/non-GBR resources is obviously to support. 

For network deployment, it is also beneficial to support the split of dedicated/prioritised/shared resources.


3.2 NUL and SUL reporting

This was discussed already at the last meeting, but the only decision made addressed the existing information: currently reported resources take into account SUL resources. 
At this meeting, several companies propose to support separate load information for SUL:

1) In [4-5, 7-9], it is proposed to report separately PRBs utilised for SUL.

2) In [10], in addition to PRBs, also CAC per SUL is proposed to be reported.

Question 2-1: Do companies acknowledge that separate reporting of PRBs per SUL is necessary?

	Company
	Comment

	Nokia
	As already discussed, SUL load has hardly any impact on load balancing. It has already been agreed that the current load info (CAC in particular) does take SUL into account.

	CATT
	It is beneficial.
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Without a separate metric on SUL, Cell #1 will either offload both indoor UEs and outdoor Ues toward Cell #2, causing more imbalance of load on NUL, or offload both indoor Ues and outdoor Ues toward Cell#3, causing more imbalance of load on SUL.

The only method to prevent such suboptimal behaviour is to introduce separate metric(s) w.r.t. SUL.

	CMCC
	Share similar view with CATT that reporting separate SUL PRB usage is necessary for the source to choose the most appropriate target node, which decreases the possibility of HO failure.

	Deutsche Telekom
	Reporting of SUL PRB utilization should be supported.

	NEC
	We believe SUL reporting is needed for load balancing.

It has been shown in different contributions that without SUL reporting wrong load balancing HO decisions could be done.

Also, in previous meeting in RAN3 #111e meeting significant majority of companies, including operators, expressed interest in reporting load per SUL.

	LG
	Similar view with CATT and NEC.


Question 2-2: Do companies consider that additionally to PRB reporting, also CAC of SUL shall be reported?

	Company
	Comment

	Nokia
	Not needed.

	CMCC
	It could be beneficial.


3.3 Enhancements to the mobility setting change

Two companies propose amendments to the Mobility Setting Change procedure:

1) In [10], mobility setting change per slice is proposed.

2) In [11-12], mobility setting change per beam is proposed.

Please, provide your comment on the proposal 1 above:

	Company
	Comment

	Nokia
	Yes, we are interested to discuss it further, but concerns raised at the last meeting about UEs having different services (in different slices) shall be addressed.

	CMCC
	OK to further discuss. Another issue that may need to be discussed is whether MSC per slice also has OAM impact (maximum deviation on trigger per slice? Mimimum time to trigger handover per slice?).

	Deutsche Telekom
	Ok to further discuss. There is the need to clarify the handling of UEs based on interrelation between slice and service type inside a slice (1:1 or 1:N) as raised by Nokia.

	BT
	Yes, we support mobility setting per slice, if agreeable there should be further discussion on the configuration, using only applying an offset may be limiting.

	ZTE
	No strong opinion, and the benefit needs to be further discussed.

	LG
	Further discussion is needed.

	China Unicom
	OK to further discuss.


Please, provide your comment on the proposal 2 above:

	Company
	Comment

	Nokia
	At the last meeting, it was explained the solution would help select the least loaded beam. However, even if there is a beam-specific offset, the source has to wait until the UE reports it – there is no beam-specific triggering event. Therefore, the mechanism may not very efficient.

	CMCC
	OK to further discuss.

	Deutsche Telekom
	Approach by proposal 2 seems beneficial but requires more detailed discussions on realization and achievable gains.

	ZTE
	No strong opinion, and the benefit needs to be further discussed.

	LG
	Further discussion is needed.

	China Unicom
	OK to further discuss.


3.4 Reporting the load of cells that may be configured as additional resource for the UE

Two companies propose (continuation from the last meeting) that a node should be enabled to obtain load information related to cells that may possible augment capacity of the reporting cell:
1) In [7], it is proposed to report load of possible PSCells that may be configured for the UE.

2) In [11-12], it is proposed to report which cells may possibly be aggregated.

Please, provide your comment on the proposal 1 above:

	Company
	Comment

	Nokia
	Too complicated. 

Including load of any possibly usable PSCell may create prohibitively huge signalling: DC operation is per UE, so there may be many possible SNs for each UE. 
Also, the benefit would be achieved only if the PSCell changes after a HO, which is not always the case.

	CATT
	Similar to the case of SUL, exchanging a separate metric for NR load between eNBs is beneficial:
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Without a separate metric on NR load, E-UTRA Cell #1 will either offload both legacy LTE UEs and EN-DC capable UEs toward E-UTRA Cell #2, causing more imbalance of load on NR, or offload both legacy LTE UEs and EN-DC capable UEs toward E-UTRA Cell#3, causing more imbalance of load on E-UTRA.

Nevertheless we acknowledge the concern over message size if the NR cell load status is included in a per-NR-cell manner. Introducing only a “composite NR load” metric is also acceptable for us, but it need to be a separate metric.

	Deutsche Telekom
	More discussion needed about trade-off between complexity/usability and gains of such solution(s).

	ZTE
	Share the view with Nokia and DT, the benefit seems to be not enough with respect to the potential complexity.


Please, provide your comment on the proposal 2 above:

	Company
	Comment

	Nokia
	This is interesting, but the gain for load balancing is unclear: resource aggregation is RRM policy, so may not be static enough to allow for MLB actions, while static information on “possible” aggregation tell nothing about the situation when MLB is needed.
So, this is not a very useful solutions.

	CATT
	We cannot agree with it as it has impact on LTE legacy UEs, as shown in the tabular above.

An eNB may falsely offload a LTE legacy UE toward an E-UTRA cell where the load of this cell itself is very high while the “aggregated NR load” is low (so the load it exchanges over X2 is “medium”), which can happen if many LTE legacy UE is within that target E-UTRA cell.

Nevertheless, if the aggregated load is introduced as a separate metric, we can agree with it.

	BT
	This could be useful extra information for MLB, okay to discuss further.


3.5 Reporting the number of inactive UEs

A company proposes that a node should be enabled to provide the number of stored UE contexts to enable a load metric related to the UEs in RRC_INACTIVE mode [11-12].

Please, provide your comment on the proposal above:

	Company
	Comment

	Nokia
	We acknowledge this metric is not available on X2/Xn, but also its benefit is very questionable: it concerns UEs that do not use any radio resources. Practically, it tells about memory utilisation at the reporting node.

So, this is not a very useful solutions.

	CMCC
	We see benefits of introducing such metric which provides additional control plane load.

	Deutsche Telekom
	Based on current information we see some benefits, but usability of that metric needs further discussion. 

	KDDI
	We share the view with CMCC.

	BT
	Could be beneficial and should be discussed further to understand the limitation.

Could it be assumed that the number of RRC inactive users would be proportional to other load metrics?

	ZTE
	The benefit of this metric can be observed as one complementary factor to the current load metric(e.g. Number of Active UEs), and the details could be further discussed.

	China Unicom
	Support to report number of inactive UEs, share the same view with CMCC and ZTE.


4 Conclusion, Recommendations [if needed]

If needed
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