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1 Introduction

This document provides the email discussion on the following CB,
CB: # SONMDT7_InterSystemLB
- Continue the discussion on the open issues from last meeting

- Capture agreements and provide TPs if agreeable

(CMCC - moderator)

Summary of offline disc R3-221022
This CB is planned to be carried out with two phases,

Phase 1: Till 1100UTC before the Friday online session. Collect comments and achieve consensus if any.

Phase 2: From Friday online session to CB deadline, prepare agreeable TPs according to potential agreements.

2 For the Chairman’s Notes
According to the first round discussion, we propose the following:
Proposal 1: Introduce PRB usage (i.e. the ratio of the utilised to the total number of PRBs) as a load metric.

Proposal 2: Add the total number of PRBs in the Inter-system Load Reporting Reply message from NG-RAN to E-UTRAN.

Proposal 3: Choose one of the following depending on the outcome of CB SONMDT3:

· No need to introduce any stop/pause/resume mechanisms

· Introduce stop mechanism

· Introduce stop/pause/resume mechanism

Proposal 4: FFS on whether to introduce Number of NR capable UEs.

Proposal 5: Encode CAC as in LTE in both directions, and no further discussion in R17.

Proposal 6: Report CAC mandatorily in both directions, and remove all related FFSes.
Proposal 7: Report RRC Connections from E-UTRAN to NG-RAN, reusing the definition specified in TS 38.423.

3 Discussion 
3.1 PRB usage
According to the open issue of last meeting,
Issue 1: PRB usage – is this beneficial to have? Are there any technical questions on the proposed solution? 

Introduce PRB usage for load status metric if no show stopper exists, to be continued in next meeting

Regarding the open issue above,

· NEC [1]:
Proposal 1: Proposed to introduce PRB usage as a load status metric for inter-system load balancing.

· Ericsson [3]: 

Proposal 2: Do not use PRB utilization as load metric for Inter-System Load Balancing.
· CMCC, Deutsche Telekom, Bell Mobility, Verizon, NTT DOCOMO, Orange, China Unicom, ZTE [4]:

Observation 1: The load metrics for 4G-5G inter-system load balancing should be efficient to be used and clear in definition.
Observation 2: The resource type(s) used for calculating CAC values is unclear, so reporting CAC alone may lead to inefficiency in a multi-vendor environment.
Observation 3: Current adopted load metrics for inter-system load balancing are not enough to reflect the user plane capacity while ensuring clearness in definition.
Observation 4: PRB usage has clear definition and reflects the load of the radio resource which is considered as the main bottleneck of the data transmission. And PRB usage has proven to be useful and efficient in current network.
Observation 5: PRB usage is a necessary complementary to already agreed load metrics for inter-system load balancing, and operators should be provided with the flexibility to request load metrics to be reported.

Proposal 1: Introduce PRB usage as the load metric for inter-system load balancing.
· ZTE, China Telecom [6]:

Proposal 1: The PRB usage should be introduced for inter-system load balancing.
The moderator observes that it is the majority view to introduce the PRB usage, including 8 operators who have the need to adopt PRB usage as a load metric for inter-system load balancing. So it is proposed to agree to introduce PRB usage.
Q1: Do you agree to introduce PRB usage? Please provide your comments in the table below.
	Company
	Comment

	Nokia
	As discussed before: we think pure PRB usage, in the inter-RAT environment, will offer little information. But we acknowledge the support, and that it is proposed that the total PRB capacity is to be added. But in this case, we would prefer to have the PRB usage as percentage: it is slim to report and easy to interpret.

	CMCC
	Agree.
According to the discussion, there are mainly two concerns:

1. eNB does not know the PRB structure of NG-RAN: 
- It can be easily solved by replying BW information (including total number of PRBs per cell and SCS information) from NG-RAN to E-UTRAN.

2. if PRB usage is reported per cell from NG-RAN to E-UTRAN, then the reported percentage may always be 100%: 
-We have not agreed that PRB usage has to be encoded as in LTE, and we can report PRB usage per SSB, which has already been specified in 38.423, to solve this issue; 
- Moreover, in case some company has concerns that eNB does not understand SSB, we’ve already defined another PRB usage per cell for MIMO in TS 38.314, which will take MIMO layer scheduled for each UE into consideration, and provides a unified way to calculate per cell PRB usage so that an always 100% reported percentage can be avoided. So we can report PRB usage for MIMO per cell instead.

	Huawei
	Yes. PRB usage is important in cell load evaluation.

	CATT
	Yes

	Deutsche Telekom
	Yes.

	Bell Mobility
	Yes

	Ericsson
	We acknowledge the strong support for this feature, but there are still questions which have to be answer:

· What will this metric bring in terms of LB performance compare to existing and well understood metrics (e.g. CAC)?

· How could this new metric be useful and inter-operable in eNBs, without adding to much complexity (e.g. NR knowledge in eNB) on legacy nodes?
To elaborate a bit: sub-carrier spacing (SCS) is different among E-UTRAN and NR systems. Besides, the PRB usage is percentage quantized, thus with different bandwidth, one identical PRB usage may not represent the same load level in different systems.

In [1] it is proposed to introduce the “total number of PRBs” to address this issue. However, this would just complicate the solution (simplicity was key design guidance for inter-system MLB so far) and make it different from PRB usage reporting in LTE and NR.

	NEC
	Yes

	ZTE
	Yes

	CMCC
	In reply to E///,
What PRB usage brings compared to CAC: As observed in our paper, 
Observation 2: The resource type(s) used for calculating CAC values is unclear, so reporting CAC alone may lead to inefficiency in a multi-vendor environment.
So by merely using CAC, we’ll end up with a situation that two nodes from different vendors may report different CAC values, even if these two nodes have identical load status and identical BW information. But PRB usage does not have such issue, which is clear in definition.
How can PRB usage be made inter-operable without SCS information: we acknowledge that simplicity a key design guidance, but the pre-condition for simplicity is to make sure that the mechanism is efficient and useful. Why would we have a mechanism which observes to be inefficient? So we propose to introduce total number of PRBs and SCS information in the reply message. Note that the code-points for total PRB and SCS are quite limited and it only brings marginal overhead, which is still extremely simple.



Based on the discussion of last several meetings, there’s a concern that eNB does not understand the PRB structure of a NG-RAN node which may lead to inefficiency. So some companies propose to signal additional PRB related IEs,
· NEC [1]:

Proposal 2: Proposed to introduce a signaling efficient reporting of total number of PRBs for NG-RAN cells.

· CMCC, Deutsche Telekom, Bell Mobility, Verizon, NTT DOCOMO, Orange, China Unicom, ZTE [4]:

Observation 6: The NR bandwidth information can be transmitted in Inter-system Resource Status Reply IE for only once. And the code-points for both SCS info and BW info are quite limited so that the extra overhead is marginal.

Proposal 2: NG-RAN includes NR bandwidth information (including SCS information, and BW information in terms of number of resource blocks) for each cell when replying the inter-system load reporting.
Both contributions propose to introduce the total number of PRBs for NG-RAN cell as an additional IE.
Q2: Do you think it is beneficial to introduce the total number of PRBs and SCS information in the Inter-system Load Reporting Reply message from NG-RAN to E-UTRAN? Please provide your comments in the table below.

	Company
	Comment

	Nokia
	As discussed above: instead of the PRB utilization and the total number of PRB, the PRB utilization may be reported as percentage.

	CMCC
	We believe it is beneficial, and it completely solves the inter-operability issue. In addition, our observation is that the extra overhead introduced over interfaces is marginal.

	Huawei
	Yes. Without the information of PRB total number and SCS, there may exist different understandings for PRB usage in NR and LTE.

	CATT
	Yes.We believe it is beneficial to introduce the total number of the PRBs and SCS information.

	Deutsche Telekom
	Yes. Information is needed to interpret the PRB usage correctly.

	Bell Mobility
	Yes, this is needed to avoid misinterpretation of PRB usage

	Ericsson
	This will complexify (a lot) LB feature, without any benefit compare to existing metrics. If all concerns about signaling PRB usage are addressed, it is for sure preferable to keep this metric as simple as possible to limit the complexity on eNBs and to ensure inter-operability.

	NEC
	Yes

	ZTE
	Yes


Moderator’s summary:

8 out of 9 companies support to introduce PRB usage, and all companies acknowledge the support.

And 7 out of 9 companies support to at least introduce the total number of PRBs in the Inter-system Load Reporting Reply message from NG-RAN to E-UTRAN, 1 company is neutral and 1 company still has concern.
By following the majority, we’d like to propose that,

Proposal 1: Introduce PRB usage as a load metric.
Proposal 2: Add the total number of PRBs in the Inter-system Load Reporting Reply message from NG-RAN to E-UTRAN.
3.2 Stop indicator

According to the open issue of last meeting,

Issue 2: Stop indicator – is this beneficial to have? Are there any technical questions on the proposed solution?

Regarding the open issue above,

· Ericsson [3]:

Proposal 4: Introduce indications of measurements stop, pause and resume for periodic inter-system resource status reporting.
Proposal 5: Introduce a Cause Value in periodic inter-system resource status reporting to indicate the reason for measurements stop or pause.

· ZTE, China Telecom [6]:

Proposal 2: The stop indicator is not necessary for Release 17.
It seems that companies still have different understandings on the introduction of stop indicator, so we would like to ask,
Q3: Is it beneficial to introduce the stop/pause/resume indicator(s)? If the answer is yes, is additional Cause Value needed? Please provide your comments in the table below.

	Company
	Comment

	Nokia
	This is related to the discussion on MLB enhancements. There, only “stop” is considered useful.

	CMCC
	Agree that the discussion is related to CB3, and we can decide them all together.

	Huawei
	We see no benefit. We think it can be left to reporting node. 

	Ericsson
	At least the stop mechanism is needed, similar to intra-system. However, “pause/resume” is an easy enhancement, which would avoid the sender from sending new requests until the receiver can provide new measurements. This mechanism is more suitable for temporary stopping the reporting (e.g. overload) or for situations where the reporting might not be so relevant (e.g. no change in reported values, maintenance mode).

But ok to discuss in CB#3 and use the conclusion for inter-system LB

	Samsung
	Pause/resume is not needed. Stop is acceptable.

	ZTE
	Not necessary in Release 17, agree to wait for the progress in CB#SONMDT3


Moderator’s summary:

3 out of 6 companies see no benefit, and 3 companies see benefit at least for the ‘stop’ mechanism.
Note that there’s also a parallel discussion for intra-system LB, so we propose to discuss them all together.

Proposal 3: Choose one of the following depending on the outcome of CB SONMDT3:

· No need to introduce any stop/pause/resume mechanisms
· Introduce stop mechanism

· Introduce stop/pause/resume mechanism
3.3 Number of Active NR capable Ues
Whether to introduce Number of Active NR capable Ues has been discussed for several meetings. Regarding the open issue above,
· Huawei [2]:

Proposal 1: The “Number of active NR Ues” should be introduced in the inter-system load report.

Proposal 2: Capture the “Number of active NR Ues” as a sub-IE under the “Number of active Ues”.

· Ericsson [3]:

Proposal 3: No need to introduce Number of NR capable active UES for inter-system load balancing
It seems the controversy still remains, so we’d like to further check if new arguments could be provided.
Q4: Is it beneficial to introduce Number of active NR Ues as a load metric from E-UTRAN to NG-RAN? If the answer is yes, do you agree to capture it as a sub-IE under Number of Active Ues? Please provide your comments in the table below.
	Company
	Comment

	Nokia
	No, we would prefer to skip this metric in Rel.17.

	CMCC
	Yes. If all Ues connected to eNB are not NR capable, then upon receiving the load reporting from eNB, a gNB providing the cell booster would deactivate the NR cell for energy saving.

	Huawei
	Yes to both. As described in our paper, the “Number of active NR Ues” provides more room for the gNB to switch off/on the capacity booster cell in case of inter-system energy saving.

	Deutsche Telekom
	Yes. The additional info on NR UEs is useful for certain use cases as noted e.g. by CMCC and Huawei

	Ericsson
	No. This is a corner case. The gNB will be able to switch off its cells only if these cells are also empty, regardless of the NR capable UEs connected to the neighbor eNB. Also, this energy saving use-case should be addressed with existing energy savings mechanisms. If energy saving is important, it would be counter productive to keep the empty NR cells switched on. This will lead to less energy savings, not more.

	Samsung
	We don’t see much benefit.

	ZTE
	No, share the view with Ericsson, the potential benefit of this load metric is to help the base station to decide to switch-off /on capacity booster cell for energy saving. While the energy saving could be achieved by the Inter-system energy saving via the NG-RAN cell activation in the Downlink RAN Configuration Transfer message, which has been captured in BL CR for 38.413.


Moderator’s summary:

3 companies support while 4 companies against. Since there’s no clear majority and we propose to leave it FFS.

Proposal 4: FFS on whether to introduce Number of NR capable UEs.
3.4 CAC encoding

Previous agreements:
Adopt signaling of the Composite Available Capacity (Cell Capacity Class value and Capacity Value) for inter system MLB

Agree to CAC encoding as defined in LTE, e.g. in TS36.413, as a starting point. Whether CAC is encoded according to the sender’s rules is FFS

The current agreement is to encode CAC as in LTE as a starting point.
Regarding this issue,

· Ericsson [3]:

Proposal 1: For Inter-System Load Balancing, encode Composite Available Capacity Group as in LTE for both NG-RAN to E-UTRAN and E-UTRAN to NG-RAN reporting 
Since there are only two meetings left, we would like to ask that,
Q5: Do you agree to encode CAC as in LTE for both directions, and no further discussion is needed in R17? Please provide your comments in the table below.
	Company
	Comment

	Nokia
	Yes, we can accept it.

	CMCC
	Although we prefer to additionally report per SSB CAC from NG-RAN to E-UTRAN, which has been explained and observed to be useful by our earlier contribution, we can also accept CAC encoding as in LTE in both directions as a compromise.

	Huawei
	Yes

	Deutsche Telekom
	We agree as a compromise.

	Ericsson
	Yes

	Samsung
	Yes

	ZTE
	Yes


Moderator’s summary:

All companies accept, even though some of them agree as a compromise.

Proposal 5: Encode CAC as in LTE in both directions, and no further discussion in R17.
3.5 Other FFSes
Regarding the SON BLCR 38.413 endorsed at last meeting, there are still some leftover issues in terms of inter-system LB.

The first issue is whether CAC is reported mandatorily or optionally, regarding this issue,

· CMCC [5]:

Observation 1: Operators should be provided with the flexibility to request load metrics to be reported according to the requirement, deployment and experience etc.

Proposal 3: Support to report CAC mandatorily, and remove all related FFSes.
Q6: Do you agree to report CAC mandatorily, and remove all related FFSes? Please provide your comments in the table below.
	Company
	Comment

	Nokia
	Yes

	CMCC
	Yes. Reporting CAC mandatorily does no harm, but operators should be provided with the ability to request the appropriate load metrics which has been proven to be useful.

	Huawei
	Yes

	CATT
	Yes

	Deutsche Telekom
	Yes

	Ericsson
	Ok. Having mandatory metrics to be reported does not give flexibility to operators, but if the majority is in favor of a mandatory IE, so be it.

	Samsung
	Yes

	ZTE
	OK to compromise.


Moderator’s summary:

All companies accept, even though some of them agree as a compromise.

Proposal 6: Report CAC mandatorily in both directions, and remove all related FFSes.
The second issue is whether to introduce RRC Connections from E-UTRAN to NG-RAN. Note that we’ve agreed that,

RRC connections, Number of active UEs are introduced for inter system load balancing.
And RRC Connections has been captured for load reporting from NG-RAN to E-UTRAN in the latest SON BLCR 38.413. Regarding this issue,

· CMCC [5]:
Proposal 2: Introduce the RRC Connections for inter-system load reporting from E-UTRAN to NG-RAN, and reuse the definitions specified in TS 38.423.
Q7: Do you agree to report RRC Connections from E-UTRAN to NG-RAN? If the answer is yes, do you agree to reuse the definition as specified in TS 38.423? Please provide your comments in the table below.
	Company
	Comment

	Nokia
	Yes, assuming this metric is already used in LTE. Otherwise, it would have to be implemented specially for inter-RAT reporting, which is too complicated.

	CMCC
	Yes.
Note that as specified in TS 32.425 which describes measurements in E-UTRAN, 

a) 4.1.3
RRC connection number

b) 4.1.3.1
Mean number of RRC Connections

a)
This measurement provides the mean number of RRC Connections during each granularity period.

b)
SI.

c)
This measurement is obtained by sampling at a pre-defined interval, the number of RRC connections for each E-UTRAN Cell and then taking the arithmetic mean
d)
A single integer value.

e)
RRC.ConnMean

f)
EUtranCellFDD
EUtranCellTDD

g)
Valid for packet switching.

h)
EPS

The mean number of RRC connections in TS 32.425 gives exactly the same description as Number of RRC Connections as specified in TS 38.423.

So we can confirm that RRC Connections has already been measured and used in LTE, and reusing the definition of RRC Connections as specified in TS 38.423 will bring marginal overhead to LTE.

	Huawei
	Yes

	CATT
	Yes

	Deutsche Telekom
	Yes

	Ericsson
	Ok.
However, the metric described in 32.425 is slightly different, because it refers to a time interval, and the counter will only be incremented. The metric we are talking about is a real time metric, which should be incremented each time an RRC connection is successful, and decremented each time an RRC connection is closed

	Samsung
	Yes

	ZTE
	Yes


Moderator’s summary:

All companies agree to report RRC Connections from E-UTRAN to NG-RAN, reusing the definition specified in TS 38.423.

Proposal 7: Report RRC Connections from E-UTRAN to NG-RAN, reusing the definition specified in TS 38.423.

For other issues which are identified but not provided by the moderator, please describe the question and provide comments in the table below.
	Company
	Potential question
	Comment

	
	
	

	
	
	

	
	
	


4 Conclusion, Recommendations [if needed]
If needed
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