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1. Introduction
For early measurement report in CA/DC enhancement, RAN2 make a big progress. But there are still some open issues need to confirm or fix.
In this paper, we focus on open issues from issue 1 to issue 12.
2. Discussion 

Issue 1: UE behaviour when UE enters any cell selection state or camp on any cell state?
Currently, when UE cannot find a suitable cell any more, the UE will go any cell selection state. If UE find an acceptable cell, the UE will camp on any cell state. Here we want to discuss how to handle the UE idle measurement configuration and measurement results if UE enters any cell selection state and camp on any cell state. 

Option 1: stop record measurement results and stop T331, release the measurement configuration and measurement results.

Option 2: stop record measurement results and continue or suspend T331, keep the measurement configuration and measurement results.
For our understanding, the option 1 is simple solution.

Proposal 1: stop record measurement results and stop T331, release the measurement configuration and measurement results after UE enters any cell selection state or camp on any cell state. 

Issue 2: UE behaviour when UE perform inter-RAT cell-reselection?
The early measurement reporting focuses on the LTE CA, (NG) EN-DC in LTE side and NR CA, NE-DC, NR-NR DC in NR side. The early measurement configuration can include only E-UTRAN frequency list or only NR frequency list or E-UTRAN frequency list and NR frequency list. If the UE perform cell reselection to a RAT not belonging LTE and NR, it is obvious that the UE should stop T331. If the early measurement configuration include only E-UTRAN frequency list or only NR frequency list, then the UE perform cell reselection to NR or LTE, it is not clear if the T331 should stop. For our understanding, the CA is always be concerned in LTE or NR. So the same RAT frequency list should be always configured. E.g. the UE obtain the early measurement configuration in NR cell, the NR frequency list should be always configured.

Proposal 2: when the UE perform cell reselection to a RAT and early measurement configuration does not include this RAT frequency list, stop T331.

Issue 3: validity area configuration?
	Configuration 
	Only NR frequency list
	Only LTE frequency list
	NR frequency list and LTE frequency list

	Purpose 
	NR CA purpose 
	LTE CA purpose
	LTE CA, NR CA and MR-DC purpose

	Validity area
	NR cell list
	LTE cell list
	Option 1: Mixed LTE cell list and NR cell list

Option 2: LTE cell list validity area for LTE frequency list, and NR cell list for NR frequency list

	T331
	Go out of validity area, T331 should stop.
	Go out of validity area, T331 should stop.
	Option 1: Go out of validity area, T331 should stop.

Option 2: one T331 for LTE validity area and another T331 for NR validity area.


In LTE euCA, only LTE frequency list is configured for CA fast configuration. Now the frequency list configuration can be only LTE frequency list or only NR frequency list or both LTE frequency list and NR frequency list.

Based on the issue 2 discussion, if both LTE frequency list and NR frequency list are configured, it means that the network want the UE to perform measurement on both LTE frequency and NR frequency. So the validity area should be mixed LTE cell and NR cell list if only one validity area is allowed.

However, the frequency list may be for CA purpose and/or MR-DC purpose. We think it is reasonable to configure the validity Area per configuration instead of per frequency. Furthermore, the NR frequency list will be introduced in NR and LTE, so maybe it is benefit to configure the validity Area for E-UTRAN frequency list and NR frequency list respectively. E.g. when UE got to an area without E-UTRAN frequency layer, it is better to make the UE stop the E-UTRAN frequency measurement, but the measurement for NR-Frequency list can continue for NR CA or NR DC purpose.
Proposal 3: configure the validityArea for E-UTRAN frequency list and NR frequency list respectively. The validity area for LTE frequency list is LTE cell list and validty area for NR frequency list is NR frequency list. FFS for T331.
Issue 4: How to handle measurement configuration during UE state transition? e.g. from inactive to idle.
The RRC_INACTIVE state UE will go to idle due to 2 step RRC resume procedure or due to some abnormal cases, e.g. CN paging reception or inter-RAT cell reselection. The open issue is how to handle the early measurement configuration and results for RRC_INAVTICE when UE enter idle.
In RAN2#106 meeting, RAN2 agreed that the early configuration in SI is common for both idle and inactive.

2
A single early measurement configuration is provided in SI for idle and inactive

FFS: Whether the early measurement configuration can be kept when the UE receives the Release (to Inactive to Idle) in response to Resume Request.

The early measurement results reporting is for CA or MR-DC configuration when UE enters RRC_CONNECTED state, and there is no difference from idle to connected state or from inactive to connected state. So it is benefit to configure continue the early measurement configuration and measuring when UE go to idle from inactive.
Proposal 4: the UE will keep the early measurement configuration and measuring when UE go to idle from inactive.

Issue 5: it is necessary to support delta configuration for early measurement, e.g 2 step procedure.
In RAN2#107 meeting, RAN2 agree the 2 step resume procedure can be used to release or reconfigure the early measurement configuration by network, but FFS to delta or complete replace.
3: 
During a 2-step resume (i.e. RRCRelease in response to RRCResumeRequest), the network can release or reconfigure the idle mode measurements.

FFS whether this is delta or complete replace

For the early measurement configuration, one part is from RRC Release message another part is from SIB. Even the network saves the early measurement configuration in RRCRelease message for the UE, but it is hard to save the measurement configuration from SIB. Furthermore, the UE will update the configuration during cell reselection. 

Proposal 5: during 2 step resume procedure, if the RRCRelease does not include the early measurement configuration, the UE will keep the prior early measurement configuration. If the RRCRelease message include the early measurement configuration, the UE will complete replace the prior early measurement configuration. 

Issue 6: which node will decide the early measurement configuration in 2 step resume procedure without context relocation?


[image: image1.wmf]U

E

g

N

B

L

a

s

t

 

S

e

r

v

i

n

g

 

g

N

B

U

E

 

i

n

 

R

R

C

_

I

N

A

C

T

I

V

E

C

M

-

C

O

N

N

E

C

T

E

D

1

.

 

R

R

C

R

e

s

u

m

e

R

e

q

u

e

s

t

R

N

A

 

U

p

d

a

t

e

2

.

 

R

E

T

R

I

E

V

E

 

U

E

 

C

O

N

T

E

X

T

 

R

E

Q

U

E

S

T

R

N

A

 

U

p

d

a

t

e

3

.

 

R

E

T

R

I

E

V

E

 

U

E

 

C

O

N

T

E

X

T

 

F

A

I

L

U

R

E

4

.

 

R

R

C

R

e

l

e

a

s

e

S

u

s

p

e

n

d

 

I

n

d

i

c

a

t

i

o

n

h

t

t

p

:

/

/

m

s

c

-

g

e

n

e

r

a

t

o

r

.

s

o

u

r

c

e

f

o

r

g

e

.

n

e

t

 

v

6

.

3

.

5


Figure 1: Periodic RNA update procedure without UE context relocation

In RAN2#107 meeting, RAN2 agree the 2 step resume procedure can be used to release or reconfigure the early measurement configuration by network.
3: 
During a 2-step resume (i.e. RRCRelease in response to RRCResumeRequest), the network can release or reconfigure the idle mode measurements.

FFS whether this is delta or complete replace
For RRC_INACTIVE UE, the UE may perform RNA update without UE context relocation via 2 step resume procedure. In this case, it is not clear which node can decide the early measurement configuration. For our understanding, it is better the current serving gNB decide the early measurement configuration, however, the RRC release PDU is generate by the last serving gNB without any inputs from current serving gNB.

There are 2 options to fix the issue:

Option 1: the RRC release message can not include the early measurement configuration in RNA update procedure without UE context relocation procedure. 

Option 2: the current gNB will inform the last serving gNB about the updated early measurement configuration in Xn interface and last serving gNB will include the early measurement configuration received from current serving gNB in RRC release PDU.

Proposal 6: send LS to RAN3 to include the early measurement configuration in RETRIEVE UE CONTEXT REQUEST message.
Issue 7: Early measurement configuration in MR-DC case?

In MR-DC case, the early measurement configuration should be allowed to fast configure the CA in MCG, SCG and CA in SCG. So there are 2 options to decide the whole early measurement configuration.
Option 1: the MN decides the whole early measurement configuration.

Option 2: both MN and SN will decide the whole early measurement configuration.

For our understanding, no matter which option is chosen, it is transparent for the UE.

For the early measurement configuration, if the SN can decide the configuration, the SN can only decide the frequency list configuration. 

When the UE receive the early measurement configuration from network side, the UE will get the SIBs of current serving cell to obtain the whole configuration. So it is not necessary for the SN to configure one part of early measurement configuration.
Proposal 7: the MN decides the whole early measurement configuration in MR-DC.

Issue 8: UE capability for Early measurement reporting

In LTE eUCA, the UE capability is defined as ca-IdleModeMeasurements and ca-IdleModeValidityArea.
MeasParameters-v1530 ::=


SEQUENCE {


qoe-MeasReport-r15




ENUMERATED {supported}

OPTIONAL,


qoe-MTSI-MeasReport-r15



ENUMERATED {supported}

OPTIONAL,


ca-IdleModeMeasurements-r15



ENUMERATED {supported}

OPTIONAL,


ca-IdleModeValidityArea-r15



ENUMERATED {supported}

OPTIONAL,

heightMeas-r15






ENUMERATED {supported}


OPTIONAL,


multipleCellsMeasExtension-r15


ENUMERATED {supported}


OPTIONAL

}

The UE also report the UE capability for EN-DC as en-DC in LTE specification.
IRAT-ParametersNR-r15 ::=

SEQUENCE {


en-DC-r15





ENUMERATED {supported}





OPTIONAL,

eventB2-r15





ENUMERATED {supported}





OPTIONAL,


supportedBandListEN-DC-r15

SupportedBandListNR-r15





OPTIONAL

}

In R16 CA/DC enhancement WI, the LTE will extend to support the NR frequency measurement in idle measurement configuration and reporting. We think it is no need to define the UE capability for NR frequency measurement. If UE indicates that the UE support ca-IdleModeValidityArea and UE also indicates UE support EN-DC or NR SA, it is mandatory to support NR frequency measurement for idle measurement report.
Proposal 8: if UE support ca-IdleModeValidityArea and UE also indicates UE support EN-DC or NR SA, it is mandatory to support NR frequency measurement for idle measurement report. No explicit UE capability for NR frequency measurement capability indication in LTE.
In NR side, it is reasonable that if UE support ca-IdleModeValidityArea in LTE side, it should be mandatory to support early measurement report in NR side including LTE frequency and NR frequency. However, the NR network will not decode the LTE RAT capability. So the NR does not know if the UE support ca-IdleModeValidityArea or not in LTE side.
Option 1: include the early measurement supporting capability indication in UE-MRDC-Capability. 
Option 2: include the early measurement supporting capability indication in UE-NR-Capability.
In option 1 and 2, if the early measurement capability is included, it means the UE will support the LTE frequency and NR frequency measurement in NR side.
In option 1, if UE support ca-IdleModeValidityArea in LTE side, UE should set the UE capability in NR side is “supported”.
Proposal 9: include the early measurement supporting capability indication in UE-MRDC-Capability for NR side.
Issue 9: if the UE can decide to stop early measurement due to low power or overheating detection or low buffer size?
In LTE eUCA, when the UE receive the idle measurement configuration, the UE will perform the early measurement immediately. However, if the UE is in a bad condition, e.g. low power or overheating or low buffer in UE, the UE can decide not to start the early measurement. In above condition, the UE may not have the requirement to configure the CA or MR-DC.
Proposal 10: RAN2 is kindly asked to discuss if the UE can decide to stop early measurement due to low power or overheating detection or low buffer size
Issue 10: if the UE can stop the NR frequency measurement due to the LTE does not support (NG) EN-DC?
RAN2 agreed that LTE will extend the frequency list configuration to include the NR frequency in order to support the EN-DC case. However, if the LTE support EN-DC, it is desirable for the UE to measurement the NR frequency list, otherwise it mean nothing.
Proposal 11: only when the upperLayerIndication is set true in the LTE cell, the UE perform the NR frequency measurement according to idle measurement configuration. 
Issue 11: the UE behaviour due to SIB 2/4/new SIB for early measurement configuration is not broadcasting?
When the UE receive the RRCRelease message including the early measurement configuration, the UE will also receive the SIB2/4 or new SIB to get the whole measurement configuration. If the broadcasting status of the SIB2/4 or new SIB is “not broadcasting” the UE will initial the RACH procedure for SI request after leaving RRC_CONNECTED state immediately. There are 2 options to solve the issue.

Option 1: the network will ensure the SIB2/4 or new SIB status is broadcasting.

Option 2: the network will indicates the target cell PCI and frequency which the UE will camp on after leaving RRC_CONNECTED state. The cell identified by the configured PCI and frequency will broadcast the early measurement configuration.

Proposal 12: the network will ensure the SIB2/4 or new SIB status is broadcasting after releasing UE.

Issue 12: the UE behaviour if the MSG5(RRCResumeComplete) can not include all the measurement results?

In RAN2#105bis meeting, RAN2 agreed the early measurement reporting can be sent in RRCResumeComplete for RRC_INACTIVE UE. In fact, the network does not know if the UE has early measurement results or not. If the UL Grant for the RRCResumeComplete is not big enough to transmit all the measurement results. It is not clear what the UE behaviour is next.

7
For NR INACTIVE, the network can request early measurement report in RRCResume 

8
For NR INACTIVE, early measurement reporting can be sent in RRCResumeComplete 
Option 1: UE will give up transmitting the early measurement results in RRCResumeComplete message and will fallback to use the UEInformationRequest/UEInformationResponse procedure.

Option 2: UE will transmit a part of the early measurement results in RRCResumeComplete message and fallback to use the UEInformationRequest/UEInformationResponse procedure to transmit the rest of the early measurement results.

Proposal 13: RAN2 is kindly asked to confirm the UE behaviour, option 1 or option 2.
Issue 13: the UE early measurement and UE cell reselection measurement, which is higher priority?

Currently in NR, there are some rules to control UE measurement in idle/inactive mode UE, the UE will not perform the measurement on equal or low priority frequency if the serving cell fulfils Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ. The UE will always perform measurements of higher priority. For intra-frequency case, the UE will not perfrom intra-frequency measurements on non-serving cell if the serving cell fulfils Srxlev > SIntraSearchP and Squal > SIntraSearchQ.
In LTE euCA, the UE will try to perform the idle measurement on each frequency. The UE will also perform the measurement on each cell configured in measCellList. In LTE euCA, UE measurement behaviour for the idle measurement will increase more UE power consumption.

Proposal 14: RAN2 is kindly asked to confirm that the UE will perform the measurement on the frequency configured for early measurement report even if the frequency has lower frequency priority.
3. Conclusions:

In this paper, we focus on open issues for early measurement report, and we propose:
Proposal 1: stop record measurement results and stop T331, release the measurement configuration and measurement results after UE enters any cell selection state or camp on any cell state.

Proposal 2: when the UE perform cell reselection to a RAT and early measurement configuration does not include this RAT frequency list, stop T331.
Proposal 3: configure the validityArea for E-UTRAN frequency list and NR frequency list respectively. The validity area for LTE frequency list is LTE cell list and validty area for NR frequency list is NR frequency list. FFS for T331.
Proposal 4: the UE will keep the early measurement configuration and measuring when UE go to idle from inactive.

Proposal 5: during 2 step resume procedure, if the RRCRelease does not include the early measurement configuration, the UE will keep the prior early measurement configuration. If the RRCRelease message include the early measurement configuration, the UE will complete replace the prior early measurement configuration. 

Proposal 6: send LS to RAN3 to include the early measurement configuration in RETRIEVE UE CONTEXT REQUEST message.

Proposal 7: the MN decides the whole early measurement configuration in MR-DC.

Proposal 8: if UE support ca-IdleModeValidityArea and UE also indicates UE support EN-DC or NR SA, it is mandatory to support NR frequency measurement for idle measurement report. No explicit UE capability for NR frequency measurement capability indication in LTE.
Proposal 9: include the early measurement supporting capability indication in UE-MRDC-Capability for NR side.
Proposal 10: RAN2 is kindly asked to discuss if the UE can decide to stop early measurement due to low power or overheating detection or low buffer size
Proposal 11: only when the upperLayerIndication is set true in the LTE cell, the UE perform the NR frequency measurement according to idle measurement configuration. 
Proposal 12: the network will ensure the SIB2/4 or new SIB status is broadcasting after releasing UE.

Proposal 13: RAN2 is kindly asked to confirm the UE behaviour, option 1 or option 2.
Proposal 14: RAN2 is kindly asked to confirm that the UE will perform the measurement on the frequency configured for early measurement report even if the frequency has lower frequency priority.
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