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Introduction
[bookmark: _Hlk3808102]In RAN2#105bis meeting, the L1/L2 related measurements were treated and as part of this work, number of active UEs related count is included. But the count of inactive UEs was left as an FFS. 
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.
This is also captured in the TR [1].The following measurements are to be introduced to NR:
· Received Random Access Preambles
· Number of users for RRC_CONNECTED
· Number of users for RRC_INACTIVE





In this contribution, we discuss how this measurement can be captured and discuss how this can be used by the OAM.  
[bookmark: _Ref178064866]Discussion
Inactive state was introduced in NR and it is associated to the UE state wherein the UE context is saved in the RAN while the UE released to inactive state wherein the UE performs cell reselection just like the RRC Idle mode. The advantage of the RRC inactive state is that the transition from this state to the RRC connected mode and thereupon the beginning of data transmission is much faster compared to the RRC Idle mode. However, the cost of this state is upon the RAN node that has to store the UE context despite the UE not being in RRC Connected mode.    
1. [bookmark: _Toc3827860][bookmark: _Toc6944429][bookmark: _Toc12606172][bookmark: _Toc12606228][bookmark: _Toc12606240]The RAN node stores the UE context when the UE is in inactive state.
The RAN node that releases the UE to RRC inactive state (via RRC Release message with suspendConfig) configures the UE with the RAN notification area. This area is the set of cells within which the UE can expect the RAN to store and retrieve its context when the UE performs transition to RRC connected mode. This area is configured either as a list of cells or as a list of RAN area codes. When the UE leaves this RAN notification area then the UE performs the RAN notification area update which is similar to TA update from the RAN level procedural point of view.
1. [bookmark: _Toc3827861][bookmark: _Toc6944430][bookmark: _Toc12606173][bookmark: _Toc12606229][bookmark: _Toc12606241]The RAN notification area is configured as a list of cells or a list of combination of TA codes and RNA codes.
1. [bookmark: _Toc6944431][bookmark: _Toc12606174][bookmark: _Toc12606230][bookmark: _Toc12606242]When the UE leaves the RAN notification area, the UE performs RNA update which is similar to Idle UE’s TA update.
Although the UE is guaranteed that the RAN has the UE’s context within the RNA, the UE is unaware of in which specific cell within the RNA that the RAN has stored the UE’s context. A RNA can be configured specifically for a given UE, for example, a fast moving UE can be configured with a list of cells whereas a static UE can be configured with a single cell as the RNA while releasing the UE to inactive state.     
1. [bookmark: _Toc6944432][bookmark: _Toc12606175][bookmark: _Toc12606231][bookmark: _Toc12606243]The RNA can be configured UE specifically depending on the UE’s expected mobility pattern or based on the UE’s history.
In such a scenario, it is not very useful to know how many UEs are in the inactive state in a given RNA configuration. Also, it is not clear to the OAM as to which cell has how many inactive UEs in its coverage area as it is not possible to know whether the UE has performed a cell reselection and moved on to the next cell which is also in the same RNA or if the UE is still in the same cell.   
1. [bookmark: _Toc6944433][bookmark: _Toc12606176][bookmark: _Toc12606232][bookmark: _Toc12606244]OAM knowing the number of inactive UEs in a given cell is not very useful as it is not clear whether those UEs are still in the coverage of that cell or if these UEs are in the coverage of other cells of the same RNA.
Instead of reporting the number of inactive UEs, what could be useful and that can be quantifiable in terms of resources is the number of UE contexts in a given cell. This will act as an indication to the OAM about the (average) amount of memory used by the inactive UEs in that cell.
1. [bookmark: _Toc6944434][bookmark: _Toc12606177][bookmark: _Toc12606233][bookmark: _Toc12606245]Including the number of stored UE contexts in a cell could be useful and can be quantifiable in terms of resources used and it will act as an indication to the OAM about the (average) amount of memory used by the inactive UEs in that cell.
[bookmark: _Toc12866273]Include the reporting of the ‘number of inactive UE contexts stored in a cell’ instead of the ‘number of inactive UEs’.
[bookmark: _Toc12866274]RAN2 is requested to agree the TP for the number of inactive UE contexts stored in a cell as provided in [3].
This information is useful to certain performance monitoring at the OAM level as this is similar to the number of RRC connections in a given node but for inactive state and considering that the latter has already been included in the SA5 performance monitoring related KPIs, we propose to send an LS to SA5 to inform them of RAN2’s decision to include the number of inactive UE contexts stored in a cell.
[bookmark: _Toc12866275]Send an LS [2] to SA5 to inform about the inclusion of number of inactive UE contexts stored in a cell.
Conclusion
In section 2 we made the following observations:
Observation 1	The RAN node stores the UE context when the UE is in inactive state.
Observation 2	The RAN notification area is configured as a list of cells or a list of combination of TA codes and RNA codes.
Observation 3	When the UE leaves the RAN notification area, the UE performs RNA update which is similar to Idle UE’s TA update.
Observation 4	The RNA can be configured UE specifically depending on the UE’s expected mobility pattern or based on the UE’s history.
Observation 5	OAM knowing the number of inactive UEs in a given cell is not very useful as it is not clear whether those UEs are still in the coverage of that cell or if these UEs are in the coverage of other cells of the same RNA.
Observation 6	Including the number of stored UE contexts in a cell could be useful and can be quantifiable in terms of resources used and it will act as an indication to the OAM about the (average) amount of memory used by the inactive UEs in that cell.

Based on the discussion in section 2 we propose the following:
Proposal 1	Include the reporting of the ‘number of inactive UE contexts stored in a cell’ instead of the ‘number of inactive UEs’.
Proposal 2	RAN2 is requested to agree the TP for the same provided in [3].
Proposal 3	Send an LS [2] to SA5 to inform about the inclusion of number of inactive UE contexts stored in a cell.

[bookmark: _In-sequence_SDU_delivery]References
[bookmark: _Ref536694063][bookmark: _Ref1041028][bookmark: _Ref7075305][bookmark: _Ref3216831][bookmark: _Ref174151459][bookmark: _Ref189809556]37.816, 3GPP TSG RAN; E-UTRA and NR; Study on RAN-centric data collection and utilization for LTE and NR (release 16), V1.0.0 (2019-06).
[bookmark: _Ref12863132]R2-1910856, Draft LS on inactive UE contents in NR as PM KPI, Ericsson, RAN2#107, Prague, August 2019.
[bookmark: _Ref12863148][bookmark: _GoBack]R2-1910859, TP to 38.314 on number of inactive UE context in a cell, Ericsson, RAN2#107, Prague, August 2019.
