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1 Introduction

At RAN2#107 meeting, RAN2 agreed on the following email discussion on L2 measurement.

[107#49][NR/L2 measurement] Running TS38.314 (CMCC)


- including the general reference to SA2 spec


- the skeleton of TS


- including the measurements related number of UEs


Intended outcome: Running TS


Deadline:  Thursday 2019-10-03

For the measurements related number of UEs, since there is no discussion online, we suggest to have a two phases discussion.

Phase 1(Deadline: Thursday 2019-09-26):

- check the running TS 38.314 capturing general reference to SA2 spec and the skeleton


- share comments on number of UEs

If consensus is achieved on number of UEs, rapporteur will capture number of UEs in updated TS 38.314. Companies are invited to check the updated TS.

Phase 2(Deadline:  Thursday 2019-10-03):
· Check updated TS 38.314 with measurement related number of UEs
2 Previous agreements achieved in SI

Agreements related with number of UEs are marked with yellow.

Agreements to be captured in attached updated running TS are marked with green.

RAN2#105bis
Agreements:

1
Introduce the following measurements into NR:

-
Received Random Access Preambles

-
Number of active UEs (DL/UL per QCI, total, per QCI). FFS whether UEs in RRC inactive state should be counted or not.
2
Use SA5 defined measurements instead of measurements in TS 36.314 for the following measurements:

-
4.1.1 PRB usage 

-
4.1.4 Packet Delay 

-
4.1.5 Data loss 

-
4.1.6 Scheduled IP Throughput

-
4.1.7 Scheduled IP Throughput for MDT

-
4.1.8 Data Volume

-
4.1.11 Distribution of scheduled IP throughput

It is not precluded that RAN2 introduce new or alternative measurements

RAN2#106
Agreements:

1
RRC INACTIVE users are counted in a RAN2 metric.

2
In NR, Number of users is counted separately for RRC_CONNECTED and RRC_INACTIVE
RAN2#107
Agreements

1
Use the following structure as a baseline (with considering both TS 36.314 and TS 28.552) for building a new TS:


- section 1: measurements performed by the gNB



Section 1.1: for all gNB deployment scenarios



Section 1.2: for split gNB deployment scenarios


- section 2: measurements performed by the UE
2
The editor of the new spec is Ningyu Chen from CMCC

Agreements:

1
For L2 measurements that have been checked by RAN2 and RAN3 during study item phase, put a general reference (i.e., one or two sentences) in RAN2 new TS (38.314) .
2
SA5 could just discuss the use case and let RAN2 and RAN3 decide on definitions (as per current LTE handling on L2 measurement). It should be confirmed by SA5.

3
RAN2 and RAN3 can directly add new measurements as well as the relevant definitions in RAN2 TS, and then SA5 could capture use cases in their specs

3 Discussion

The attached updated TS 38.314 capture both general reference to SA2 spec and the skeleton. Companies are invited to have check on it.
Q1: Whether the attached updated TS 38.314 is OK?

	Company
	Yes/No
	Comments

	QUALCOMM
	yes
	It aligns with RAN2 agreements.

	CMCC
	Yes
	

	Huawei, HiSilicon
	Yes
	

	CATT
	Yes
	

	Ericsson
	Yes
	One small comment regarding the text in section-1. As SA5 is making continuous modifications in their specification, I think it would be good to specify relative to which version of their specification (I think 16.2.0 but we SA5 to agree on this) do we capture the L2 measurements in our specification. 

	ZTE
	Yes
	Just a small editorial comment though, the line break  is missing between clause 1 and clause 2.

	Docomo
	Yes
	

	Nokia, Nokia Shanghai Bell
	Yes
	However, we think RAN2 need to be careful with the two Options realization (for metric in non- or split-scenario):
For instance if we think about metrics per a radio bearer, the radio bearer will have different anchoring points in split deployments. We need to then define reference points for taking the measure in each radio entity for both: all deployments and split deployments. This introduces complexity.

Since internal NW deployment may vary, we wouldn’t like to limit implementation options by strict requirements on the L2 measurements. 
At first, focus on generic metrics/requirements and “all deployments” is preferred.


RAN2 has agreed to have separate measurement for numbers of UEs in connected and inactive. So we will discuss them separately.

For numbers of connected UEs, there are mainly two options provided in companies’ contributions in RAN2#107:

· Option a: Reuse definition in TS 36.314, i.e. number of active UEs (DL/UL per 5QI, total, per 5QI). Reference to R2-1909728 [1] and R2-1909727 [2].
· Option b: Similar definition with TS 28.552, i.e. mean and max number of RRC_CONNECTED UEs per 5QI class. Reference to R2-1910857 [3] and R2-1910858 [4].
· Option C: Others

The main difference between option a and b is that, for option a, the UEs for which there is buffered data in L2 is counted, while for option b, the UEs in RRC_CONNECTED mode is counted which is actually L3 measurement.

Another difference is whether both mean and max numbers are needed.

Q2: Which option do you prefer?

Option 1: the UEs for which there is buffered data in L2 (DL/UL per 5QI, total, per 5QI) is counted.

Option 2: the UEs in RRC_CONNECTED mode per 5QI class is counted.

	Company
	Option 1 or 2
	Comments

	QUALCOMM
	Option 2
	We think that it makes more sense that the number of activate UEs is counted by Layer 3. It is straight forward to follow similar definition with TS 28.552.

	CMCC
	Slightly prefer option 1
	We don’t have strong view, slightly prefer option 1.

Option 1 counts UE number through UP, showing the number of traffic active UEs. It’s the same with TS 36.314.

In addition, during SI phase, RAN2#105bis reached the following agreements, which is option 1:

Introduce the following measurements into NR:

-
Received Random Access Preambles

-
Number of active UEs (DL/UL per QCI, total, per QCI). FFS whether UEs in RRC inactive state should be counted or not.

Option 2 counts UE number through CP, which is one of the KPIs utilized in LTE network maintenance. There is already mean and max number of RRC connection captured in TS 28.552. 

Since RAN2 has agreed that TS 38.314 will only capture the differences relative to TS 28.552, the addition part for option 2 is UE in RRC_CONNECTED per 5QI. 

It seems there is not much difference between counting RRC_CONNECTED UE per 5QI (i.e. option 2) and counting active UE per 5QI (i.e. option 1). 

	Huawei, HiSilicon
	Option 1
	We have several comments on number of user in RRC_connected mode.

Firstly, in TR 37.816, we have the following note. During SI phase, we ever checked SA5 defined RRC connection number, and some companies thought these measurement could be purely handled by SA5, so RAN2 agreed to put the Note.
Note 6: For RRC connection number, RAN2 common understanding is that it is not part of L1/L2 measurement.
Secondly, for the RAN2#106 agreement “In NR, Number of users is counted separately for RRC_CONNECTED and RRC_INACTIVE, “, our understanding is that number of users for RRC_CONNECTED are basically related to definitions in LTE TS 36.314, i.e. Number of active UEs. Yes, these measurement are couting users from data transmission point of view. From Rel-8, LTE introduced such measurements and we think they are quite useful and they have been implemented in real networks.

In addition, in Rel-14, LTE number of active Ues were further enhanced, i.e. RP-181228 CR 0056, and China Telecom is one supporting company.

With above comments, we think from business point of view, option 1 is useful. For option 2, basically we do not have strong opinion, and we can also be ok to have option 2 in addition to option 1. During SI phase, we were supportive to define something on RRC connection number in RAN2.

	CATT
	Option 1
	We think the definition from LTE is more accurate.

	Ericsson
	Prefer option-1 with different title
	We slightly differ in our opinion from the past [4] based on some progress in SA5.

We have some comments on the UE per mapped 5QI related measurements either in L3 or in L2. A UE can have more than one DRB setup and therefore it will have more than one mapped 5QI values. Based on this, we think that instead of classifying the number of UEs per mapped 5QI, it is better to capture the number of DRBs per mapped 5QI. This will separate the UE counter from DRB related counter and avoids the counting of the same UE twice in two different counters if any of option-1 or option-2 is used.

SA5 has already standardized the following metrics.

1) RRC connection number (mean and max)
· This is the number of UEs in RRC connected mode

2)  Number of DRBs successfully setup
· This counter is split into sub-counters per mapped 5QI and per S-NSSAI.

In our understanding, the above two measurements are sufficient for handling the measurements from the Layer-3 level. 

Therefore, the only missing additional measurement is related to number of DRBs for which there is buffered data in the DL/UL. Based on this we propose to rename the measurement in the following way.

1) Mean number of DRBs with buffered data in the DL per DRB
2) Max number of DRBs with buffered data in the DL per DRB 
3) Mean number of DRBs with buffered data in the UL per DRB
4) Max number of DRBs with buffered data in the UL per DRB


	ZTE
	Option 2
	It’s more straightforward to define measurements that aligns with TS 28552.

	Docomo
	Option1
	Prefer to reuse definition in TS 36.314, i.e. number of active UEs (DL/UL per 5QI, total, per 5QI).
In addition, it seems we haven’t discussed about how to count the active UE number for EN-DC S-gNB side yet. Since we don’t have 5QI for EN-DC, per QCI count of active UE is still needed for NR.

	Nokia, Nokia Shanghai Bell
	 Option 1
	We think that the existing metric in TS28.522 can be used to count RRC CONNECTED users (even though granularity would require additional counter). Therefore, going for Option 2 wouldn’t result in a new L2 metric. The distinction from SA5 metric that aims to count success rate for RRC connection is valid. 

With the agreed aim to count active users in L2, we need to fulfil the requirement to define Number of users counted separately for RRC_CONNECTED and RRC_INACTIVE.

Therefore, we need some metric for UEs with buffered data in L2, but granularity need further discussions. We agree with Ericsson’s observations that one ‘active user’ will easily have more than one 5QI. That implies that metric per 5QI will not reflect number of users. If we select the option per 5QI, do we need additional counter to reflect number of users?


Q3: In addition to Q2, whether both mean and max number are need for above measurements for number of connected/active UE?

	Company
	Mean or max or both
	Comments

	QUALCOMM
	Both
	Number of UEs changes over time, mean and max number of connected/active UEs can reflect the RAN node load/capacity from statistics point of view.

	CMCC
	Both
	At least mean number needs to be captured. 

Max number which reflects the peak load of the network seems also beneficial.

	Huawei, HiSilicon
	Both
	Both are useful.

	CATT
	Both
	The combination can reflect the RAN node load from different view.

	Ericsson
	Both
	

	ZTE
	Both
	

	Docomo
	Both
	

	Nokia, Nokia Shanghai Bell
	Both
	For counting number of connected users, both are useful and defined in TS28.522 (section 5.1.1.4.1 and 5.1.1.4.2).

However, if we go for more detailed L2 metric that will e.g. be based on HARQ transmission it could be sufficient to have an ‘average’.


For numbers of inactive UEs, the contributions show there is common understanding that UE contexts is to be counted for each cell. Reference to R2-1909728[1], R2-1910859 [5], R2-1909430 [6] and R2-1909221 [7].
So the only controversial thing is whether both mean and max number of stored inactive UE contexts are to be captured in TS 38.314?
Q4: Whether both mean and max number of stored inactive UE contexts are to be captured in TS 38.314?

	Company
	Mean or max or both
	Comments

	QUALCOMM
	Both 
	Similar comments for Q3. Number of stored inactive UE contexts changes over time. Mean and max number of stored inactive UE context have statistics meaning.

	CMCC
	Both
	Similar to Q3.

	Huawei, HiSilicon
	Both
	Similar to Q3.

	CATT
	Both
	Similar to Q3.

	Ericsson
	Both
	

	ZTE
	Both
	Generally we agree that both measurement on mean and max number of inactive UE can be captured. One issue needs to be clarified is how to understand “per cell” measurement. As when UE enters into inactive sate, the UE context will be stored in the gNB not in one cell. One possible way is to consider the UE  belongs to the last serving cell. However, as this measurement is used to evaluate the resource utilization condition, we prefer to count the UE context per gNB, which is more straightforward.

Additionally, as mentioned in our paper[7], we think following measurement on inactive UE counting can also be considered: 
· The number of UE whose duration time in RRC inactive is below a threshold, which can be useful for improving NW’s decision on UE state transition;
· The (max/mean) number of inactive UE per RNA area, which can be helpful for NW to determine the RNA configuration. 

	Docomo
	Both
	Similar to Q3.

	Nokia, Nokia Shanghai Bell
	Both
	Stored UE contexts is more L3 metric. If we go for L3 measure, then mean and max value can follow the principle for mean and max of RRC Connected users.

 If we agree to define L2 metric an average could be sufficient. 


4 Summary

Q1: Whether the attached updated TS 38.314 is OK?

8 companies participated in Q1 and all agree TS 38.314 is agreeable. The comments are reflected in the attached updated TS 38.314.

Proposal 1: RAN2 is kindly asked to approve the TS 38.314 skeleton.
Q2: Which option do you prefer?

Option 1: the UEs for which there is buffered data in L2 (DL/UL per 5QI, total, per 5QI) is counted.

Option 2: the UEs in RRC_CONNECTED mode per 5QI class is counted.
8 companies participated in Q2. 
5 companies support option 1; 

2 companies support option 2;

1 company proposed different names for the option 1. We can classify the new names as option 1a:
Option 1a:
1)
Mean number of DRBs with buffered data in the DL per DRB

2)
Max number of DRBs with buffered data in the DL per DRB 

3)
Mean number of DRBs with buffered data in the UL per DRB

4)
Max number of DRBs with buffered data in the UL per DRB

Since other companies didn’t show opinions on option 1a, option 1a is not a consensus and can be further clarified and discussed.
According to the comments, majority companies are OK with option 1, and option 2 has already been covered by TS 28.552. Rapporteur propose RAN2 can take option 1 as baseline. Details can be discussed in phase 2 email discussion, based on the CR provided by email rapporteur.
Proposal 2: Number of active UEs (DL/UL per 5QI, total, per 5QI) are captured as baseline for TS 38.314.

Q3: In addition to Q2, whether both mean and max number are needed for above measurements for number of connected/active UE?

8 companies participated in Q3 and all agreed to have both mean and max number for active UE.

Proposal 3: Introduce both mean and max number for active UE.
Q4: Whether both mean and max number of stored inactive UE contexts are to be captured in TS 38.314?

8 companies participated in Q4 and all agreed to have both mean and max number for stored inactive UE contexts.
1 company prefers to define number of stored inactive UE context as per gNB measurement instead of per cell measurement, and suggest to consider two more measurements that the number of UE with duration time in inactive below a threshold and max/mean number of inactive UE per RNA area. This part can be left FFS.
Rapporteur propose to capture the mean and max number of stored inactive UE contexts as baseline in the CR. And details and addition measurements can be further discussed.
Proposal 4: Introduce both mean and max number for stored inactive UE contexts. FFS the level is per cell/gNB/RNA.
5 Conclusion

8 companies participated in this email discussion. The proposals are as follows.
Proposal 1: RAN2 is kindly asked to approve the TS 38.314 skeleton.
Proposal 2: Number of active UEs (DL/UL per 5QI, total, per 5QI) are taken as baseline for TS 38.314.

Proposal 3: Introduce both mean and max number for active UE.

Proposal 4: Introduce both mean and max number for stored inactive UE contexts. FFS the level is per cell/gNB/RNA.
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