3GPP TSG RAN WG2 Meeting #117-e
                                        R2-2202225
Electronic, 21st February – 3rd March 2022

(Resubmission of R2-2201140)
Agenda item:

8.21.2
Source:


Lenovo, Motorola Mobility
Title:

Discussion on UE capability signaling of inactiveStatePO-Determination-r17 in LTE
Document for:
 
Discussion and decision
1 Introduction
At RAN2#116-e meeting the R17 CRs on PO determination in RRC_INACTIVE for LTE and NR were agreed in-principle, see below. In order to address the potential PO mismatch for CN-initiated and RAN-initiated paging the following solution was agreed for R17:
· An optional UE capability inactiveStatePO-Determination-r17 will be introduced.

· The UE support of the capability will be indicated in the UERadioPagingInformation message.

· The network broadcasts ranPagingInIdlePO-r17 in SIB to indicate that RAN paging is sent in PO that corresponds to the i_s as determined by UE in RRC_IDLE state.

· In RRC_INACTIVE state, if the UE supports inactiveStatePO-Determination-r17 and the network broadcasts ranPagingInIdlePO-r17 in SIB with value “true”, the UE uses the T value (DRX cycle of the UE) applicable for RRC_IDLE state for the determination of i_s (index of the PO). Otherwise, the UE uses the T value applicable for RRC_INACTIVE state.
With regards to the UE capability signaling of inactiveStatePO-Determination-r17 different approaches have been agreed for LTE and NR:
· In NR the capability will be signaled in the R17 NCE of UE-NR-Capability IE and UERadioPagingInformation message.
· In LTE the capability will be signaled in the R17 NCE of UE-RadioPagingInfo-r12 IE and UERadioPagingInformation message.
We have concerns on the agreed signaling for LTE and think that the capability should not be omitted from UE-EUTRA-Capability IE.
	R2-2111555 
Report of [AT116-e][039][TEI17] PO determination in RRC _INACTIVE (ZTE )
ZTE

· [039] Noted, agreements reflected below

R2-2110464
PO determination in RRC_INACTIVE for Rel-17 and later releases
ZTE corporation, Sanechips, vivo
discussion
Rel-17
TEI17

R2-2110465
Text proposals for PO determination in RRC_INACTIVE
ZTE corporation, Sanechips, vivo
discussion
Rel-17
TEI17

· [039] both noted

R2-2111584   Correction on PO determination for UE in inactive state      ZTE corporation, Ericsson , vivo , CMCC , China Telecom , China Unicom ,Samsung, Sanechips CR   Rel-17     38.331    16.6.0     2863     1      F     TEI17

R2-2111585    Correction on PO determination for UE in inactive state      ZTE corporation, Ericsson , vivo , CMCC , China Telecom , China Unicom ,Samsung,Sanechips CR   Rel-17     38.304    16.6.0     0224     1     F     TEI17

R2-2111586    Correction on PO determination for UE in inactive state      ZTE corporation, Ericsson , vivo , CMCC , China Telecom , China Unicom ,Samsung, Sanechip s CR   Rel-17     38.306    16.6.0     0665    1     F     TEI17

R2-2111587    Correction on PO determination for UE in inactive state      ZTE corporation, Ericsson , vivo , CMCC , China Telecom , China Unicom ,Samsung, Sanechips CR   Rel-17     36.331    16.6.0     4749     1     F     TEI17

R2-2111588    Correction on PO determination for UE in inactive state     ZTE corporation, Ericsson , vivo , CMCC , China Telecom , China Unicom ,Samsung, Sanechips  CR   Rel-17     36.304    16.5.0     0836     1      F     TEI17

R2-2111589    Correction on PO determination for UE in inactive state      ZTE corporation, Ericsson , vivo , CMCC , China Telecom , China Unicom ,Samsung, Sanechips CR   Rel-17     36.306    16.6.0     1834     1      F     TEI17

· [039] 6 CRs above are agreed-in-principle




2 Discussion
2.1 UE capability signaling for paging
The UE-RadioPagingInfo-r12 IE and the UERadioPagingInformation message have been introduced in R12 by CR1579r1 [1] to improve paging performance for low complexity UEs of category 0 which support only 1 RX antenna. The latest ASN.1 structure of the UE-RadioPagingInfo-r12 IE and the UERadioPagingInformation message acc. to TS 36.331 [2] is shown below.
· The UE-RadioPagingInfo-r12 IE carries the UE radio capabilities for paging (e.g. UE category 0) and is sent on the UECapabilityInformation message from the UE to the eNB.

· The eNB uploads the UE-RadioPagingInfo-r12 IE to the MME/AMF over the UERadioPagingInformation message using a UE radio paging information container. The MME/AMF stores the received UE radio capability for paging in the MME/AMF context.
· In case of CN-initiated paging, the MME/AMF provides the stored UE radio capability for paging to the eNB as part of the Paging message.
· The eNB may use the UE radio capability for paging to determine how to page the UE. For instance, if the eNB receives a paging request from the MME incl. the information that the paging request concerns a UE of category 0, then the eNB can adjust appropriately the PCH transmission power level and/or the amount of multiplexed paging records in the paging message to achieve the target cell edge BLER for all UEs.
UECapabilityInformation-r8-IEs ::=
SEQUENCE {


ue-CapabilityRAT-ContainerList

UE-CapabilityRAT-ContainerList,


nonCriticalExtension



UECapabilityInformation-v8a0-IEs
OPTIONAL

}

UECapabilityInformation-v8a0-IEs ::= SEQUENCE {


lateNonCriticalExtension


OCTET STRING





OPTIONAL,


nonCriticalExtension



UECapabilityInformation-v1250-IEs
OPTIONAL

}

UECapabilityInformation-v1250-IEs ::= SEQUENCE {


ue-RadioPagingInfo-r12



UE-RadioPagingInfo-r12



OPTIONAL,

nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

UE-RadioPagingInfo-r12 ::=



SEQUENCE {


ue-Category-v1250





INTEGER (0)


OPTIONAL,


...,


[[
ue-CategoryDL-v1310




ENUMERATED {m1}

OPTIONAL,



ce-ModeA-r13





ENUMERATED {true}
OPTIONAL,



ce-ModeB-r13





ENUMERATED {true}
OPTIONAL


]],


[[
wakeUpSignal-r15




ENUMERATED {true}
OPTIONAL,



wakeUpSignal-TDD-r15



ENUMERATED {true}
OPTIONAL,



wakeUpSignalMinGap-eDRX-r15


ENUMERATED {ms40, ms240, ms1000, ms2000}
OPTIONAL,



wakeUpSignalMinGap-eDRX-TDD-r15

ENUMERATED {ms40, ms240, ms1000, ms2000}
OPTIONAL


]],


[[
ue-CategoryDL-v1610




ENUMERATED {m2}

OPTIONAL,



groupWakeUpSignal-r16



ENUMERATED {true}
OPTIONAL,



groupWakeUpSignalTDD-r16


ENUMERATED {true}
OPTIONAL,



groupWakeUpSignalAlternation-r16
ENUMERATED {true}
OPTIONAL,



groupWakeUpSignalAlternationTDD-r16
ENUMERATED {true}
OPTIONAL


]]

}

UERadioPagingInformation-r12-IEs ::= SEQUENCE {


ue-RadioPagingInfo-r12



OCTET STRING (CONTAINING UE-RadioPagingInfo-r12),


nonCriticalExtension



UERadioPagingInformation-v1310-IEs


OPTIONAL

}
UERadioPagingInformation-v1310-IEs ::= SEQUENCE {


supportedBandListEUTRAForPaging-r13

SEQUENCE (SIZE (1..maxBands)) OF FreqBandIndicator-r11 OPTIONAL,


nonCriticalExtension




UERadioPagingInformation-v1610-IEs

OPTIONAL

}

UERadioPagingInformation-v1610-IEs ::= SEQUENCE {


accessStratumRelease-r16



ENUMERATED {true}





OPTIONAL,


nonCriticalExtension




SEQUENCE {}







OPTIONAL

}

2.2 Delta signaling of UE capabilities
In the IPA CR to TS 36.331 in R2-2111587 the capability inactiveStatePO-Determination-r17 will be signaled in the R17 NCE of UE-RadioPagingInfo-r12 IE and UERadioPagingInformation message, see below. That means, it will be omitted from the UE-EUTRA-Capability IE.
UE-RadioPagingInfo-r12 ::=



SEQUENCE {

ue-Category-v1250





INTEGER (0)


OPTIONAL,


...,


[[
ue-CategoryDL-v1310




ENUMERATED {m1}

OPTIONAL,



ce-ModeA-r13





ENUMERATED {true}
OPTIONAL,



ce-ModeB-r13





ENUMERATED {true}
OPTIONAL


]],


[[
wakeUpSignal-r15




ENUMERATED {true}
OPTIONAL,



wakeUpSignal-TDD-r15



ENUMERATED {true}
OPTIONAL,



wakeUpSignalMinGap-eDRX-r15


ENUMERATED {ms40, ms240, ms1000, ms2000}

OPTIONAL,



wakeUpSignalMinGap-eDRX-TDD-r15

ENUMERATED {ms40, ms240, ms1000, ms2000}

OPTIONAL


]],


[[
ue-CategoryDL-v1610




ENUMERATED {m2}

OPTIONAL,



groupWakeUpSignal-r16



ENUMERATED {true}
OPTIONAL,



groupWakeUpSignalTDD-r16


ENUMERATED {true}
OPTIONAL,



groupWakeUpSignalAlternation-r16
ENUMERATED {true}
OPTIONAL,



groupWakeUpSignalAlternationTDD-r16
ENUMERATED {true}
OPTIONAL


]],


[[



inactiveStatePO-Determination-r17
ENUMERATED {true}
OPTIONAL

]]

}

The agreed signaling follows the principle of delta signaling of UE capabilities used for paging which has been specified in LTE for eMTC (from R15) and NB-IoT (from R14). Table 1 shows the UE capability signaling across UE-EUTRA-Capability IE and UE-RadioPagingInfo IE in LTE. Table 2 shows the corresponding UE capability signaling in NB-IoT.
Table 1: Signaling in LTE
	UE capability
	Included in

UE-EUTRA-Capability IE
	Included in

UE-RadioPagingInfo IE
	Note

	ue-Category-v1250
	X
	X
	Indicates cat 0

	ue-CategoryDL-v1310
	X
	X
	Indicates cat M1

	ce-ModeA-r13
	X
	X
	

	ce-ModeB-r13
	X
	X
	

	wakeUpSignal-r15
	
	X
	

	wakeUpSignal-TDD-r15
	
	X
	

	wakeUpSignalMinGap-eDRX-r15
	
	X
	

	wakeUpSignalMinGap-eDRX-TDD-r15
	
	X
	

	ue-CategoryDL-v1610
	X
	X
	Indicates cat M2

	groupWakeUpSignal-r16
	
	X
	

	groupWakeUpSignalTDD-r16
	
	X
	

	groupWakeUpSignalAlternation-r16
	
	X
	

	groupWakeUpSignalAlternationTDD-r16
	
	X
	


Table 2: Signaling in NB-IoT

	UE capability
	Included in

UE-EUTRA-Capability-NB /

UE-Capability-NB-Ext IE
	Included in

UE-RadioPagingInfo-NB IE 


	Note

	ue-Category-NB-r13
	 X
	X
	Indicates cat NB1

	multiCarrierPaging-r14
	 
	X
	

	mixedOperationMode-r15
	 X
	X
	

	wakeUpSignal-r15
	
	X
	

	wakeUpSignalMinGap-eDRX-r15
	
	X
	

	multiCarrierPagingTDD-r15
	
	X
	

	ue-Category-NB-r16
	 X
	X
	Indicates cat NB2

	groupWakeUpSignal-r16
	
	X
	

	groupWakeUpSignalAlternation-r16
	
	X
	


We understood that the main motivation for the specified delta signaling of UE capabilities is to avoid duplication. However, we think that at least for normal LTE UEs such signaling optimization is not needed and we don’t need to worry about duplication of UE capability signaling due to following reasons:

1. There is no real gain that can be achieved with the specified delta signaling since the number of UE capabilities included in UE-RadioPagingInfo IE is negligible compared to the overall amount of UE capabilities. 
2. Since the UE does not know about the set of features/functionalities which are supported in the serving network, it will report capabilities in UE-EUTRA-Capability IE for many features/functionalities which may not be applicable in the serving network.
3. For normal LTE UEs the network has several means to reduce the amount of UE capability signaling, e.g. by using filters such as requestedFrequencyBands-r11, requestReducedFormat-r13, requestSkipFallbackComb-r13, requestedMaxCCsDL-r13, requestedMaxCCsUL-r13 and requestReducedIntNonContComb-r13.

4. It clearly contradicts with the agreed principle for UE capability signaling acc. to which the IE UE-EUTRA-Capability is used to convey the UE capabilities as specified in TS 36.306, see highlighted part in the description of IE UE-EUTRA-Capability from TS 36.331 [2].

	The IE UE-EUTRA-Capability is used to convey the E-UTRA UE Radio Access Capability Parameters, see TS 36.306 [5], and the Feature Group Indicators for mandatory features (defined in Annexes B.1 and C.1) to the network. The IE UE-EUTRA-Capability is transferred in E-UTRA or in another RAT.


Due to above reasons, we make the following proposals:
Proposal 1: RAN2 to confirm that no delta signaling of UE capabilities across IE UE-EUTRA-Capability and IE UE-RadioPagingInfo is applied for normal LTE UEs, i.e. a normal LTE UE shall indicate the entire set of supported capabilities as specified in TS 36.306 in IE UE-EUTRA-Capability.
Proposal 2: RAN2 to agree to revise the IPA CR to TS 36.331 in R2-2111587 by introducing the UE capability inactiveStatePO-Determination-r17 in IE UE-EUTRA-Capability.
3 Conclusion

In this contribution we have discussed the UE capability signaling of inactiveStatePO-Determination-r17 in LTE and made the following proposals:
Proposal 1: RAN2 to confirm that no delta signaling of UE capabilities across IE UE-EUTRA-Capability and IE UE-RadioPagingInfo is applied for normal LTE UEs, i.e. a normal LTE UE shall indicate the entire set of supported capabilities as specified in TS 36.306 in IE UE-EUTRA-Capability.

Proposal 2: RAN2 to agree to revise the IPA CR to TS 36.331 in R2-2111587 by introducing the UE capability inactiveStatePO-Determination-r17 in IE UE-EUTRA-Capability.
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