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1 Introduction
We identified that some NR reportCGI procedure text in TS 36.331/38.331 and UE capability on ANR defined in TS 36.306/38.306 are not clear, and clarifications are required. In this contribution, we discuss these remaining issues of NR reportCGI. 
The related CR to TS 36.331 can be found in [10]. The related CR to TS 38.331 can be found in [11]. The related CR to TS 38.306 can be found in [12]. The related CR to TS 36.306 can be found in [13].  
2 Discussion  
2.1 Remaining issues related to SN configured reportCGI towards NR neighbour cells
In Busan [1], RAN2 agreed that both NR standalone and SN can configure reportCGI towards NR neighbour cells. And configuration of reportCGI towards NR cells requires coordination between MN and SN to ensure that UE can only be configured with a single reportCGI configuration.
Agreements for ANR (reportCGI functionality in RRC)

1: For ANR, including Intra and Inter RAT cases, the following ANR configuration are supported:

-
Inter-RAT ANR towards NR configured by eNB

-
Intra-RAT ANR towards NR configured by gNB

-
Inter-RAT ANR towards LTE configured by gNB

2
In case of EN-DC UE, ANR function towards NR cell can be configured by SN. 

2i
The UE can only be configured with a single reportCGI configuration, from either MN or SN.

2ii
Configuration of ANR towards NR cell requires coordination between MN and SN

And in RAN2#104 [2], it was further agreed that SN can only configure reportCGI towards NR neighbour cells via SRB1 in EN-DC [3].
As we see, there are some differences in the NW/UE reportCGI behaviours between NR standalone and EN-DC (e.g. SN is required to coordinate with MN in EN-DC). However, in latest TS 38.331 [4], there is no clear statement whether the reportCGI related procedure texts are applied to only NR standalone or both SA and EN-DC. So, we think it deserves a clarification.

Observation 1: There are some differences in the NW/UE reportCGI behaviours between NR standalone and EN-DC (e.g. SN is required to coordinate with MN in EN-DC). However, in latest TS 38.331, there is no clear statement whether the reportCGI related procedure texts are applied to only NR standalone or both SA and EN-DC.   
In our understanding, at least the existing procedure text in TS 38.331 is applied to both NR SA and EN-DC, so we propose:
Proposal 1: Clarify that the procedure text on ANR in TS 38.331 covers both NR standalone, and EN-DC where ANR is configured by SN via SRB1.
2.2 Remaining issues related to UE capability on reportCGI towards NR neighbour cells
Two UE capability on reportCGI towards NR neighbour cells are defined in TS 36.306 for EN-DC and LTE standalone, respectively [5]:
======================UE ANR capability defined in TS 36.306================================

4.3.11.4
nr-CGI-ReportingwithEN-DC

This parameter defines whether the UE supports acquisition of relevant information from a neighbouring NR cell by reading the SI of the neighbouring cell and reporting the acquired information to the network as specified in TS 36.331 [5] when the EN-DC is configured.

4.3.11.5
nr-CGI-ReportingwithoutEN-DC

This parameter defines whether the UE supports acquisition of relevant information from a neighbouring NR cell by reading the SI of the neighbouring cell and reporting the acquired information to the network as specified in TS 36.331 [5] when the EN-DC is not configured.

======================================================

And the following UE capability is defined in TS 38.306 [6]:

======================UE ANR capability defined in TS 38.306================================

	nr-CGI-Reporting

Defines whether the UE supports acquisition of relevant information from a neighbouring intra-frequency or inter-frequency NR cell by reading the SI of the neighbouring cell and reporting the acquired information to the network as specified in TS 38.331 [9].
	UE
	Yes
	No
	No


======================================================

However, we think it is not clear whether nr-CGI-Reporting defined in TS 38.306 is applied to only NR standalone or also applied to SN configured ANR in EN-DC. 

Observation 2: it is not clear whether UE capability nr-CGI-Reporting defined in TS 38.306 is applied to only NR standalone or also applied to SN configured reportCGI towards NR neighbours in EN-DC.  
In our understanding, it is only applied to NR standalone because its description indicates it is for both intra-frequency and inter-frequency cases but not for inter-RAR ANR. As we know, in case of EN-DC, NR CGI reading is inter-RAT ANR because the serving cell is LTE. 
Proposal 2: Clarify that UE capability (nr-CGI-Reporting) defined in TS 38.306 is only applied to NR standalone (i.e. not applied to SN configured ANR towards NR neighbour cells in EN-DC).
Then a followed issue is that SN can’t get UE capability on whether UE supports ANR towards NR neighbour cells in EN-DC. Note that SN also can’t get the UE capability nr-CGI-ReportingwithEN-DC defined in TS 36.306 because UE capability framework of EN-DC is that SN does not have to comprehend E-UTRA capability.
Observation 3: SN also can’t get the UE capability nr-CGI-ReportingwithEN-DC defined in TS 36.306 because UE capability framework of EN-DC is that SN does not have to comprehend E-UTRA capability.  
Therefore, we propose to add one UE capability in TS 38.306 on whether UE supports SN configured ANR for NR neighbour cells in EN-DC.

Proposal 3: Add one UE capability in TS 38.306 on whether UE supports SN configured ANR for NR neighbour cells in EN-DC.
2.3 Remaining issues related to UE capability on reportCGI towards LTE neighbour cells
The following UE capability towards LTE neighbour cells is defined in TS 38.306 [6]:

======================UE ANR capability defined in TS 38.306================================

	eutra-CGI-Reporting

Defines whether the UE supports acquisition of relevant information from a neighbouring E-UTRA cell by reading the SI of the neighbouring cell and reporting the acquired information to the network as specified in TS 38.331 [9].
	UE
	Yes
	No
	No


======================================================

It is still not clear whether this UE capability is applied to only NR standalone or also applied to SN configured ANR in EN-DC. 

Observation 4: it is not clear whether UE capability eutra-CGI-Reporting defined in TS 38.306 is applied to only NR standalone or also applied to SN configured reportCGI towards LTE neighbours in EN-DC.  
In our understanding, it is only applied to NR standalone because as specified in TS 37.340 [7] it is a general RRM principle that SN can’t configure inter-RAT measurement where reportCGI is one of them:
======================copy from section 7.2 of TS 37.340================================

Measurements can be configured independently by the MN and by the SN (intra-RAT measurements on serving and non-serving frequencies). The MN indicates the maximum number of frequency layers and measurement identities that can be used in the SN to ensure that UE capabilities are not exceeded. If MN and SN both configure measurements on the same carrier frequency then the configurations need to be consistent (if the network wants to ensure these are considered as a single measurement layer). Each node (MN and SN) can configure independently a threshold for the SpCell quality: when the PCell quality is above the threshold configured by the MN, the UE is still required to perform inter-RAT measurements configured by the MN on the SN RAT (while it's not required to perform intra-RAT measurements); when the PSCell quality is above the threshold configured by the SN, the UE is not required to perform measurements configured by the SN.

=================================================================================
Therefore, we propose:
Proposal 4: Clarify that ANR towards E-UTRA neighbour cells is not supported in SN configured ANR in EN-DC.

2.4 Remaining issues related to autonomous gap for ANR towards LTE neighbour cells

In RAN2#103b [8], it was agreed that NR autonomous gap was not supported in Rel-15. However, it is still not clear whether UE can use autonomous gap for ANR toward LTE neighbour cells in EN-DC per requirement of TS 36.133 [9]. 
Observation 5: It is not clear whether UE can create autonomous gap to perform ANR towards E-UTRA neighbour cells in EN-DC per requirement of TS 36.133.
In our understanding, it should not be allowed in Rel-15. If it is applicable, then it will cause different UE behaviours between ANR configured by legacy LTE RRC signalling and configured through NR RRC via SRB1:

· In the first case, the UE can create autonomous gap based on TS 36.331 (behaviours of autonomous gap specified)

· In the second case, the UE can’t create autonomous gap based on TS 38.331.
In one word, this will cause the UE to have different lower layer behaviour between ANR configured with LTE RRC signalling and ANR configured with LTE RRC signalling. It should be avoided.
Observation 6: If UE can create autonomous gap to perform ANR towards E-UTRA neighbour cells in EN-DC per requirement of TS 36.133, then it will cause different UE low layer behaviours between ANR configured by legacy LTE RRC signalling and configured through NR RRC via SRB1.

To resolve this issue, we propose:
Proposal 5: Clarify that requirement of autonomous gap defined in 36.133 is not applicable to EN-DC. As consequence, autonomous gap should be removed from TS 36.331 for or all 2G/3G/4G/NR CGI reporting in EN-DC. 
It also means the autonomous gap related UE capability defined in TS 36.306 should not be applied when EN-DC is configured.  

Proposal 6: Clarify that autonomous gap related UE capabilities (i.e. intraFreqSI-AcquisitionForHO, interFreqSI-AcquisitionForHO, utran-SI-AcquisitionForHO) defined in TS 36.306 are applied when the EN-DC is not configured.
2.5 Remaining issues related to LTE ANR towards 2G/3G/4G neighbour cells in EN-DC

If autonomous gap can’t be applied in EN-DC, then UE has to rely on DRX based CGI acquisition in EN-DC. However, one issue is that when DRX offset in MN and SN are not aligned, then at least for the UE only supporting per-UE gap (i.e. with hardware limitation between LTE and NR chipset), it needs to use the common idle period in DRX cycles to acquire CGI in neighbour 2G/3G/4G cells. 
Observation 7: In EN-DC, when DRX offset in MN and SN are not aligned, at least for the UE only supporting per-UE gap, it needs to use the common idle period in DRX cycles to acquire CGI in neighbour 2G/3G/4G cells.

This will put an extra requirement on UE to find the common idle period in DRX cycles configured by MN and SN in EN-DC. Meanwhile, note that separate UE capability on ANR towards NR neighbour cells with EN-DC and without EN-DC are introduced in TS. 36.306.

Observation 8: separate UE capability on LTE configured ANR towards NR neighbour cells with EN-DC (nr-CGI-ReportingwithEN-DC) and without EN-DC (nr-CGI-ReportingwithEN-DC) are introduced in TS. 36.306.
Similarly, we think a separate UE capability should be also introduced in TS 36.306. Meanwhile, the procedure to acquire 2G/3G CGI is different from the procedure to acquire E-UTRA CGI. So, we prefer to break into two capabilities: one for E-UTRA and the other for 2G/3G. 
Proposal 7: Add one UE capability in TS 36.306 on whether UE supports MN configured ANR for UTRA/GERAN CGI reporting in EN-DC.
Proposal 8: Add one UE capability in TS 36.306 on whether UE supports MN configured ANR for E-UTRA CGI reporting in EN-DC.
The related CR to TS 36.331 can be found in [10]. The related CR to TS 38.331 can be found in [11]. The related CR to TS 38.306 can be found in [12]. The related CR to TS 36.306 can be found in [13].  
3 Summary
In this contribution, we discuss these remaining issues of NR reportCGI. We propose:  
Observation 1: There are some differences in the NW/UE reportCGI behaviours between NR standalone and EN-DC (e.g. SN is required to coordinate with MN in EN-DC). However, in latest TS 38.331, there is no clear statement whether the reportCGI related procedure texts are applied to only NR standalone or both SA and EN-DC.  
Observation 2: it is not clear whether UE capability nr-CGI-Reporting defined in TS 38.306 is applied to only NR standalone or also applied to SN configured reportCGI towards NR neighbours in EN-DC.  
Observation 3: SN also can’t get the UE capability nr-CGI-ReportingwithEN-DC defined in TS 36.306 because UE capability framework of EN-DC is that SN does not have to comprehend E-UTRA capability.  
Observation 4: it is not clear whether UE capability eutra-CGI-Reporting defined in TS 38.306 is applied to only NR standalone or also applied to SN configured reportCGI towards LTE neighbours in EN-DC.  
Observation 5: It is not clear whether UE can create autonomous gap to perform ANR towards E-UTRA neighbour cells in EN-DC per requirement of TS 36.133.

Observation 6: If UE can create autonomous gap to perform ANR towards E-UTRA neighbour cells in EN-DC per requirement of TS 36.133, then it will cause different UE low layer behaviours between ANR configured by legacy LTE RRC signalling and configured through NR RRC via SRB1.
Observation 7: In EN-DC, when DRX offset in MN and SN are not aligned, at least for the UE only supporting per-UE gap, it needs to use the common idle period in DRX cycles to acquire CGI in neighbour 2G/3G/4G cells.

Observation 8: separate UE capability on LTE configured ANR towards NR neighbour cells with EN-DC (nr-CGI-ReportingwithEN-DC) and without EN-DC (nr-CGI-ReportingwithEN-DC) are introduced in TS. 36.306.
Proposal 1: Clarify that the procedure text on ANR in TS 38.331 covers both NR standalone, and EN-DC where ANR is configured by SN via SRB1.
Proposal 2: Clarify that UE capability (nr-CGI-Reporting) defined in TS 38.306 is only applied to NR standalone (i.e. not applied to SN configured ANR towards NR neighbour cells in EN-DC).
Proposal 3: Add one UE capability in TS 38.306 on whether UE supports SN configured ANR for NR neighbour cells in EN-DC.
Proposal 4: Clarify that ANR towards E-UTRA neighbour cells is not supported in SN configured ANR in EN-DC.

Proposal 5: Clarify that requirement of autonomous gap defined in 36.133 is not applicable to EN-DC. As consequence, autonomous gap should be removed from TS 36.331 for all 2G/3G/4G/NR CGI reporting in EN-DC. 
Proposal 6: Clarify that autonomous gap related UE capabilities (i.e. intraFreqSI-AcquisitionForHO, interFreqSI-AcquisitionForHO, utran-SI-AcquisitionForHO) defined in TS 36.306 are applied when the EN-DC is not configured.
Proposal 7: Add one UE capability in TS 36.306 on whether UE supports MN configured ANR for UTRA/GERAN CGI reporting in EN-DC.

Proposal 8: Add one UE capability in TS 36.306 on whether UE supports MN configured ANR for E-UTRA CGI reporting in EN-DC.
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