


3GPP TSG-RAN WG2 Meeting #107 	                                R2-1909792
Prague, Czech Republic, 26th – 30th August 2019 

Source: 			ZTE Corporation, Sanechips, Ericsson
Title: 	Clarification on DRX configuration in ANR
[bookmark: Source]Agenda item:		10.4.1.4
[bookmark: DocumentFor]Document for: 	Discussion and Decision
1. Introduction
In the past RAN2 meetings, for ANR coordination between MN and SN, companies mainly discussed the solution of how to make sure UE has up to one reportCGI measurement configuration, and it is concluded that only SRB1 is used for ANR configuration, the SN should get MN permission before configuring the reportCGI measurement. 
During RAN2 last meeting, CRs [1][2] were agreed to clarify the ANR related capabilities. However, during ANR function implementation, we found some remaining issue on DRX configuration, such as which node is responsible for providing the long DRX configuration for ANR measurement in EN-DC. In this contribution, we discussed this issue and suggest to further clarify with RAN4.
2. Discussion
In LTE, UE can do reportCGI measurement either by using autonomous gap or long DRX cycle configured by network, and it is controled by network. In NR, autonomous gap is not supported so far, which means network has to provide long DRX configuration when the UE is configured with reportCGI measurement. In addition, besides the DRX configuration, network also have to refrain its data transmission/reception during DRX sleep period, to make sure UE has sufficient idle period to read the SIBx of target cell. 
Observation 1:  Since autonomous gap is not supported so far, for NR reportCGI measurement, network has configure long DRX cycle to UE, and network should refrain its scheduling to make sure UE has sufficient idle period for CGI reading.
However, for MR-DC UE, in case one node (e.g. MN or SN) conducts UE to perform reportCGI measurement, it is unclear which node is responsible for providing the long DRX and refraining the scheduling? only MN, only SN or both MN and SN?
Take EN-DC as an example, the ANR scenarios are listed in Table 1:
Table 1 ANR scenarios and corresponding UE capabilities in EN-DC
	Scenarios
	Corresponding UE capability

	Scenario1 
	MN(LTE) configured E-UTRAN/UTRAN/GERAN reportCGI
	

	· Scenario1.1
	UE only supports the FGI bits
	FGI 17/18/19/33/34/37  (36.331)

	· Scenario1.2
	UE supports the new ANR capabilities
	eutra-CGI-reporting-ENDC-r15 or
utra-GERAN-CGI-reporting-ENDC-r15 (36.331)

	Scenario2
	MN(LTE) configured NR reportCGI
	reportCGI-NR-EN-DC-r15 (36.331)

	· Scenario2.1
	target NR cell belongs to NR FR1
	

	· Scenario2.2
	Target NR cell belongs to NR FR2
	

	Scenario3 
	SN(NR) configured NR reportCGI
	nr-CGI-Reporting-ENDC (38.331)

	· Scenario3.1
	target NR cell belongs to NR FR1
	

	· Scenario3.2
	Target NR cell belongs to NR FR2
	


For Scenario1.1, based on the agreed CR[1][2], it is clear that UE can only perform reportCGI measurement during the idle period from MCG DRX, to ensure the successful rate of reportCGI procedure, network has to make sure the long DRX configured by MN is precisely aligned with the long DRX configured by SN, including: same DRX cycle and overlapped DRX OnDuration. 
For scenario1.2, in agreed CR[2], the field description of UE capabilities says:
	[bookmark: _Toc5986604][bookmark: _Hlk2327228]4.3.11.6	eutra-CGI-Reporting-ENDC
This parameter 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 36.331 [5] when the (NG)EN-DC is configured wherein either MN and SN have different DRX cycles, or on-duration configured by MN does not contain on-duration configured by SN if their DRX cycles are same.
[bookmark: _Toc5986605]4.3.11.7	utra-geran-CGI-Reporting-ENDC
This parameter defines whether the UE supports acquisition of relevant information from a neighbouring GERAN/UTRA 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 (NG)EN-DC is configured wherein either MN and SN have different DRX cycles, or on-duration configured by MN does not contain on-duration configured by SN if their DRX cycles are same.


For the highlighted part, from network perspective, there are two alternative interpretations about the expected DRX configuration:
· Understanding 1: Only MN has to configure long DRX configuration, and there is no additional requirement to SN configured DRX;
· Understanding 2: Both MN and SN has to configure long DRX configuration, but UE only do target search during common idle period, so from network perspective, NW has to make sure the DRX configuration from MN and SN has sufficient common idle period. 


Observation 2:  For UE supports the newly introduced ANR capabilities (i.e. eutra-CGI-reporting-ENDC-r15, utra-GERAN-CGI-reporting-ENDC-r15) in 36.331. From network perspective, it is unclear which interpretation above is correct.  
In addition, whether the answer is the same for all cases? For example, an EN-DC UE with SN operating on NR FR2 frequencies, should SN provide SCG long DRX for 2G/3G/4G CGI reading? 
On the other hand, according to RAN4 spec and 38.331, the length of T321 timer is 1s for LTE, 2s for NR FR1 and 16s for NR FR2. From network perspective, to avoid the impact to UE throughput, it makes sense to only provide long DRX if necessary. 
Observation 3:  To reduce the impact to UE throughput as much as possible, it is reasonable to only provide long DRX cycle if necessary.  
In our understanding, providing idle period (e.g. DRX configuration) to ANR measurement is similar to gap configuration in inter-freq/inter-RAT RSRP/RSRQ measurements, it seems feasible to reuse the gap capabilities for DRX requirement judgment. As shown in Table 2:
Table 2 Expected DRX configuration for inter-RAT and/or intra-LTE reportCGI measurement
	
	Serving cells
(EN-DC)
	Target cell of reportCGI
	Expected DRX configuration

	
	
	
	UE supports per-UE gap
	UE supports per-FR gap

	1
	LTE + NR FR1
	2G/3G/4G
	 C
	C

	2
	LTE + NR FR2
	2G/3G/4G
	 C
	A

	3
	LTE + NR FR1&FR2
	2G/3G/4G
	 C
	C

	NOTE:
A: Only MN needs to provide long DRX cycle;
B: Only SN needs to provide long DRX cycle;
C: Both MN and SN need to provide long DRX cycle, and UE is suppose to read target CGI during the common idle period;
D: None of MN or SN needs to provide long DRX cycle.



Observation 4:  In our understanding, providing long DRX cycle for CGI reading is similar with providing gap for inter-freq/inter-RAT RSRP measurement, seems the gap capability can be reused for DRX judgment.  
Similarly，for scenario2.1, scenario2.2, scenario3.1 and scenario3.2, the corresponding field descriptions of UE capability are shown below:
TS36.331
	reportCGI-NR-EN-DC
Indicates whether the UE supports Inter-RAT report CGI procedure towards NR cell when it is configured with EN-DC.
	Yes


TS38.331
	nr-CGI-Reporting-ENDC
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] when the EN-DC is configured.
	UE
	Yes
	No
	No


Different from the capabilities of 2G/3G/4G ANR, the requirement on DRX configuration is not mentioned at all. However, from network perspective, it needs to clarify which node is responsible for providing the idle period (e.g. long DRX cycle) for CGI reading? For instance, in EN-DC, MN wants to configure reportCGI on a NR FR2 target cell, should MN(LTE) provide long DRX cycle to UE? 
In our understanding, no matter the reportCGI measurement is configured by which node, the UE has to retune one RF chain to search target cell, this is similar to NR RSRP/RSRQ measurements. So it seems the UE gap capability (e.g. per-UE gap, or per-FR gap) can also be reused here (see the analysis in below table 3):
Table 3 Expected DRX configuration for NR reportCGI measurement 
	
	Serving cells
(EN-DC)
	Target cell of reportCGI
	Expected DRX configuration

	
	
	
	UE supports per-UE gap
	UE supports per-FR gap

	1
	LTE + NR FR1
	NR FR1
	 C
	C

	2
	LTE + NR FR1
	NR FR2
	 C
	D

	3
	LTE + NR FR2
	NR FR1
	 C
	A

	4
	LTE + NR FR2
	NR FR2
	 C
	B

	5
	LTE + NR FR1&FR2
	NR FR1
	 C
	C

	6
	LTE + NR FR1&FR2
	NR FR2
	 C
	B

	NOTE:
A: Only MN needs to provide long DRX cycle;
B: Only SN needs to provide long DRX cycle;
C: Both MN and SN need to provide long DRX cycle, and UE is suppose to read target CGI during the common idle period;
D: None of MN or SN needs to provide long DRX cycle.


Since this is mainly refers to RAN4, we suggest to send an LS to RAN4 for confirmation. Note that other MR-DC cases are the same.
Proposal 1: Send LS to RAN4 to confirm whether gap capabilities (e.g. per-UE gap, per-FR gap) can be reused for ANR DRX configuration judgment in MR-DC. 
The draft LS is provided in [3].
3. Conclusion and proposals
RAN2 is kindly asked to discuss and adopt the following proposal:
[bookmark: _Toc535476034]Observation 1:  Since autonomous gap is not supported so far, for NR reportCGI measurement, network has configure long DRX cycle to UE, and network should refrain its scheduling to make sure UE has sufficient idle period for CGI reading.
Observation 2:  For UE supports the newly introduced ANR capabilities (i.e. eutra-CGI-reporting-ENDC-r15, utra-GERAN-CGI-reporting-ENDC-r15) in 36.331. From network perspective, it is unclear which interpretation above is correct.  
Observation 3:  To reduce the impact to UE throughput as much as possible, it is reasonable to only provide long DRX cycle if necessary.  
Observation 4:  In our understanding, providing long DRX cycle for CGI reading is similar with providing gap for inter-freq/inter-RAT RSRP measurement, perhaps gap capability can be reused for DRX judgment.  
Proposal 1: Send LS to RAN4 to confirm whether gap capabilities (e.g. per-UE gap, per-FR gap) can be reused for ANR DRX configuration judgment in MR-DC. 
The draft LS is provided in [3].
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5. Annex
TS 38.133
Section 9.2 “Measurement gap”
Table 9.1.2-2: Applicability for Gap Pattern Configurations supported by the E-UTRA-NR dual connectivity UE or NR-E-UTRA dual connectivity UE
	Measurement gap pattern configuration
	Serving cell 
	Measurement Purpose
	Applicable Gap Pattern Id

	Per-UE measurement gap
	E-UTRA + FR1, or
E-UTRA + FR2, or
E-UTRA + FR1 + FR2

	non-NR RAT Note1,2 
	0,1,2,3

	
	
	FR1 and/or FR2 
	0-11

	
	
	non-NR RATNote1,2 and FR1 and/or FR2
	0, 1, 2, 3, 4, 6, 7, 8,10

	Per FR measurement gap
	E-UTRA and, FR1 if configured
	non-NR RAT Note1,2
	0,1,2,3


	
	FR2 if configured
	
	No gap 

	
	E-UTRA and, FR1 if configured
	FR1 only 
	0-11 

	
	FR2 if configured
	
	No gap

	
	E-UTRA and, FR1 if configured
	FR2 only
	No gap

	
	FR2 if configured
	
	12-23

	
	E-UTRA and, FR1 if configured
	non-NR RAT Note1,2 and FR1 
	0, 1, 2, 3, 4, 6, 7, 8,10

	
	FR2 if configured
	
	No gap

	
	E-UTRA and, FR1 if configured
	FR1 and FR2
	0-11 

	
	FR2 if configured
	
	12-23

	
	E-UTRA and, FR1 if configured
	non-NR RAT Note1,2 and FR2
	0, 1, 2, 3, 4, 6, 7, 8,10

	
	FR2 if configured
	
	12-23

	
	E-UTRA and, FR1 if configured
	non-NR RAT Note1,2 and FR1 and FR2
	0, 1, 2, 3, 4, 6, 7, 8,10

	
	FR2 if configured
	
	12-23

	Note: In E-UTRA-NR dual connectivity mode, if GSM or UTRA TDD or UTRA FDD inter-RAT frequency layer is configured to be monitered, only measurement gap pattern #0 and #1 can be used for per-FR gap in E-UTRA and FR1 if configured, or for per-UE gap.

NOTE 1:	In E-UTRA-NR dual connectivity mode, non-NR RAT includes E-UTRA, UTRA and/or GSM. In NR-E-UTRA dual connectivity mode, non-NR RAT means E-UTRA.
NOTE 2:	In E-UTRA-NR dual connectivity mode, the gap patterns with short MGL (gap pattern #2, 3, 6, 7, 8, 10)  are supported by UEs which support shortMeasurementGap-r14. In NR-E-UTRA dual connectivity mode, the measurement gap pattern #2, 3, 6, 7, 8, 10 are supported by the UEs which indicate the capability signalling of supportedGapPattern to network.
NOTE 3:	When E-UTRA inter-frequency RSTD measurements are configured and the UE requires measurement gaps for performing such measurements, only Gap Pattern #0 can be used.







oleObject1.bin
MCG DRX


SCG DRX


UE reads target CGI during idle period provided by MN


Understanding 1


Understanding 2


MCG DRX


SCG DRX


UE reads target CGI during common idle period provided by MN and SN



image1.emf
MCG DRX

SCG DRX

UE reads target CGI during 

idle period provided by MN

MCG DRX

SCG DRX

UE reads target CGI 

during common idle 

period provided by 

MN and SN

Understanding 1

Understanding 2


