3GPP TSG-RAN3 Meeting #103bis
R3-191258
Xi’an, China, 08 - 12 April 2019
Title: 
Consideration on eDRX supporting
Source: 
Huawei
Agenda item:
14.3
Document for:
Discussion
1   Introduction
In SA2 LS [1], there are a list of features with RAN impacts are identified, two of them are eDRX related:
· Support of extended DRX in CM-IDLE

· Support of extended DRX in CM-CONNECTED with RRC_INACTIVE (support of sleep cycles up to the NAS and SMS retransmission timers)

It is stated that the details can be found in TR 23.724 [2], in this contribution, we analyses how to support eDRX when MTC/NB-IoT connecting to 5GC.
2   Discussion
2.1   eDRX in CM-IDLE

In LTE/MTC and NB-IoT, the Paging eDRX was introduced to further reduce the idle mode UE power consumption, the DRX cycle is extended up to 43.69 minutes for LTE/MTC and 2.91 hours for NB-IoT. The CN will negotiate the eDRX parameters with the UE, and then during paging procedure the CN will inform RAN node about the paging eDRX cycle and paging time window.
For MTC/NB-IoT connecting to EPC, the MME will include the Paging eDRX Information and the related UE Identity Index Value to the eNB, then the eNB will calculate the PH, PO, PF based on these received parameters.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Paging eDRX Information
	O
	
	9.2.1.111
	
	YES
	ignore

	Extended UE Identity Index Value
	O
	
	9.2.3.46
	
	YES
	ignore

	NB-IoT Paging eDRX Information
	O
	
	9.2.1.115
	
	YES
	ignore

	NB-IoT UE Identity Index value
	O
	
	9.2.3.47
	
	YES
	ignore


According to TS36.304, in case UE supports E-UTRA connecting to 5GC, if P-RNTI is monitored on PDCCH, 5G-S-TMSI mod 1024 will be used as the UE_ID, but if P-RNTI is monitored on NPDCCH and MPDCCH, the UE_ID used for PO calculation is still the same as before, i.e. IMSI mod 4096, and IMSI mod 16384, herein it is needed to carry the parameters above in NGAP: PAGING message.

	-
UE_ID:

If the UE supports E-UTRA connected to 5GC and NAS indicated to use 5GC for the selected cell:

5G-S-TMSI mod 1024, if P-RNTI is monitored on PDCCH.
else

IMSI mod 1024, if P-RNTI is monitored on PDCCH.

IMSI mod 4096, if P-RNTI is monitored on NPDCCH.

IMSI mod 16384, if P-RNTI is monitored on MPDCCH or if P-RNTI is monitored on NPDCCH and the UE supports paging on a non-anchor carrier, and if paging configuration for non-anchor carrier is provided in system information.


Proposal 1: include NB-IoT Paging eDRX Information IE and NB-IoT UE Identity Index value IE in NGAP: PAGING message.

Proposal 2: include Paging eDRX Information IE and Extended UE Identity Index value IE in NGAP: PAGING message.

In the received RAN2 LS [3], RAN2 listed the required parameters for the paging occasion calculation in eDRX, besides the parameters mentioned above, a HASH_ID is also included, which is 10 (for eMTC) or 12 (for NB-IoT) most significant bits of the 32-bit FCS computed over the 5G-S-TMSI. As the 5G-S-TMSI will be included in the NGAP: PAGING message, the eNB can get such information based on the received 5G-S-TMSI, it is not needed to include the HASH_ID in PAGING redundantly.
By the way, for the NB-IoT UE Identity Index value, as the AMF knows the UE is camping on NB-IoT Cell, the AMF can decides when to include it in the PAGING message. But for the Extended UE Identity Index Value, as the AMF is not able to distinguish normal LTE and MTC UEs, and it is also needed to support the non-anchor carrier paging for NB-IoT UEs, the AMF it should always include it, if supported. 

Proposal 3: clarify that the AMF will always include the Extended UE Identity Index Value IE to the ng-eNB, if supported.

2.2   eDRX in CM-CONNECTED with RRC_INACTIVE
As stated in the LS [1], there are different views on whether to support UP optimization or RRC_INACTIVE or both, and in SA2 TR[2], it is said that support for eDRX in RRC_Inactive is FFS.

Considering of these status, it is better to discuss the corresponding RAN3 impacts to support eDRX in CM-CONNECTED with RRC_INACTIVE after getting a conclusion on whether RRC_INACTIVE is supported when MTC/CIoT connecting to 5GC.

The UE power consumption, i.e. the battery life requirement is the foundation for eMTC/NB-IoT, which is the reason why eDRX was introduced for CIoT devices connected to EPS. RRC_INACTIVE is introduced for the UEs which will access to the network frequently, it means much more UE power will be consumed in such mechanism. Considering of these conflict scenario/requirement of eDRX and RRC_INACTIVE, it is better to only support UP optimization, not RRC_INACTIVE. 

Proposal 4: considering of the UE power consumption, it is better to not support RRC_INACTIVE when MTC/CIoT connecting to 5GC, and herein there is no need to discuss how to support eDRX in RRC_INACTIVE. 
3   Conclusion
In this contribution, we discussed the support of eDRX in CM-IDLE and eDRX in CM-CONNECTED with RRC_INACTIVE, and get the following proposals:

Proposal 1: include NB-IoT Paging eDRX Information IE and NB-IoT UE Identity Index value IE in NGAP: PAGING message.

Proposal 2: include Paging eDRX Information IE and Extended UE Identity Index value IE in NGAP: PAGING message.

Proposal 3: clarify that the AMF will always include the Extended UE Identity Index Value IE to the ng-eNB in PAGING message, if supported.

Proposal 4: considering of the UE power consumption, it is better to not support RRC_INACTIVE when MTC/CIoT connecting to 5GC, and herein there is no need to discuss how to support eDRX in RRC_INACTIVE. 
The Text Proposals are provided in section 5.
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5   Text Proposals
-----------Changes to TS 36.300-----------
24.5
Mobility

Intra-EUTRA inter-system Handover (i.e., handover between E-UTRA connected to 5GC and E-UTRA connected to EPC) is described in clause 10.2.2c and in TS 23.502 [83].

The inter-RAT intra-5GC Handover (i.e., handover between E-UTRA connected to 5GC and NR connected to 5GC) is described in clause 9.3.1.2 of TS 38.300 [79].
Inter-RAT handover to/from GERAN/UTRAN/CDMA2000 and cell change order to GERAN with NACC are not supported, and CS fallback described in subclause 10.2.5 is not applied except for the functionality of release with redirection to GERAN/UTRAN.

The following mobility procedures are supported:

-
RRC Connection Release with Redirection to GERAN/UTRAN/CDMA2000/EUTRAN;

-
Cell Change Order to GERAN without NACC.

When the UE is connected to E-UTRA/5GC, inter system fallback towards E-UTRAN is performed when 5GC does not support emergency services, voice services, for load balancing etc. Depending on factors such as CN interface availability, network configuration and radio conditions, the fallback procedure results in either CONNECTED state mobility (handover procedure) or IDLE state mobility (redirection) - see TS 23.501 [82] and TS 36.331 [16].

In the N2 signalling procedure, the AMF based on support for emergency services, voice service, any other services or for load balancing etc, may indicate the target CN type as EPC or 5GC to the ng-eNB node. When the target CN type is received by ng-eNB, the target CN type is also conveyed to the UE in RRC Connection Release Message.

The mobility in RRC_INACTIVE is described in clause 10.1.9.

For E-UTRA connected to 5GC, in RRC_IDLE the UE monitors the PCCH for CN-initiated paging information, in RRC_INACTIVE the UE monitors the PCCH for RAN-initiated and CN-initiated paging information. The RAN-initiated and CN-initiated paging occasions overlap and the same paging mechanism is used for both. The extended DRX (eDRX) is not used for E-UTRA connected to 5GC.
-----------Changes to TS 38.413-----------
8.5.1
Paging

8.5.1.1
General

The purpose of the Paging procedure is to enable the AMF to page a UE in the specific NG-RAN node.
8.5.1.2
Successful Operation
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Figure 8.5.1.2-1: Paging 
The AMF initiates the Paging procedure by sending the PAGING message to the NG-RAN node.

At the reception of the PAGING message, the NG-RAN node shall perform paging of the UE in cells which belong to tracking areas as indicated in the TAI List for Paging IE.

If the Paging DRX IE is included in the PAGING message, the NG-RAN node shall use it according to TS 38.304 [12] and TS 36.304 [29].

For each cell that belongs to any of the tracking areas indicated in the TAI List for Paging IE, the NG-RAN node shall generate one page on the radio interface.

If the Paging Priority IE is included in the PAGING message, the NG-RAN node may use it according to TS 23.501 [9].

If the UE Radio Capability for Paging IE is included in the PAGING message, the NG-RAN node may use it to apply specific paging schemes.

If the Assistance Data for Recommended Cells IE is included in the Assistance Data for Paging IE it may be used, together with the Paging Attempt Information IE if also present, according to TS 38.300 [8].

If the Next Paging Area Scope IE is included in the Paging Attempt Information IE it may be used for paging the UE according to TS 38.300 [8].

If the Paging Origin IE is included in the PAGING message, the NG-RAN node shall transfer it to the UE according to TS 38.331 [18] and TS 36.331 [21].
If the Paging eDRX Information IE is included in the PAGING message, the NG-RAN shall, if supported, use it according to TS 36.304 [29]. If the Paging Time Window IE is included in the Paging eDRX Information IE, the NG-RAN shall take this information into account to determine the UE’s paging occasion according to TS 36.304 [29]. The NG-RAN should take into account the reception time of the PAGING message on the NG interface to determine when to page the UE.

If the Extended UE Identity Index Value IE is included in the PAGING message, the NG-RAN shall, if supported, use it to identify the paging resources to be used according to TS 36.304 [29]. The AMF shall, if supported, include the Extended UE Identity Index Value IE in the PAGING message.

If the NB-IoT Paging eDRX Information IE is included in the PAGING message, the NG-RAN shall, if supported, use it according to TS 36.304 [29]. If the NB-IoT Paging Time Window IE is included in the NB-IoT Paging eDRX Information IE, the NG-RAN shall take this information into account to determine the UE’s paging occasion according to TS 36.304 [29]. The NG-RAN should take into account the reception time of the PAGING message on the NG interface to determine when to page the UE. 

If the NB-IoT UE Identity Index Value IE is included in the PAGING message, the NG-RAN shall, if supported, use it to identify the paging resources to be used according to TS 36.304 [29].
----next change----

9.2.4
Paging Messages

9.2.4.1
PAGING

This message is sent by the AMF and is used to page a UE in one or several tracking areas.
Direction: AMF ( gNB

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.3.1.1
	
	YES
	ignore

	UE Paging Identity
	M
	
	9.3.3.18
	
	YES
	ignore

	Paging DRX
	O
	
	9.3.1.90
	
	YES
	ignore

	TAI List for Paging
	
	1
	
	
	YES
	ignore

	>TAI List for Paging Item
	
	1..<maxnoofTAIforPaging>
	
	
	-
	

	>>TAI
	M
	
	9.3.3.11
	
	-
	

	Paging Priority
	O
	
	9.3.1.78
	
	YES
	ignore

	UE Radio Capability for Paging
	O
	
	9.3.1.68
	
	YES
	ignore

	Assistance Data for Paging
	O
	
	9.3.1.69
	
	YES
	ignore

	Paging Origin
	O
	
	9.3.3.22
	
	YES
	ignore

	Paging eDRX Information
	O
	
	9.2.1.a
	
	YES
	ignore

	Extended UE Identity Index Value
	O
	
	9.2.3.b
	
	YES
	ignore

	NB-IoT Paging eDRX Information
	O
	
	9.2.1.c
	
	YES
	ignore

	NB-IoT UE Identity Index value
	O
	
	9.2.3.d
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofTAIforPaging
	Maximum no. of TAIs for paging. Value is 16.


----next change----

9.2.1.a
Paging eDRX Information
This IE indicates the Paging eDRX parameters as defined in 36.304 [29].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Paging eDRX Cycle
	M
	
	ENUMERATED (hfhalf, hf1, hf2, hf4, hf6, hf8, hf10, hf12, hf14, hf16, hf32, hf64, hf128, hf256, …)
	TeDRX defined in TS 36.304 [29]. Unit: [number of hyperframes].

	Paging Time Window
	O
	
	ENUMERATED (s1, s2, s3, s4, s5, s6, s7, s8, s9, s10, s11, s12, s13, s14, s15, s16, …)
	Unit: [1.28 second].


9.2.1.c
NB-IoT Paging eDRX Information
This IE indicates the NB-IoT Paging eDRX parameters as defined in TS 36.304 [29].
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	NB-IoT Paging eDRX Cycle
	M
	
	ENUMERATED (hf2, hf4, hf6, hf8, hf10, hf12, hf14, hf16, hf32, hf64, hf128, hf256, hf512, hf1024, …)
	TeDRX defined in TS 36.304 [29]. Unit: [number of hyperframes].

	NB-IoT Paging Time Window
	O
	
	ENUMERATED (s1, s2, s3, s4, s5, s6, s7, s8, s9, s10, s11, s12, s13, s14, s15, s16, …) 
	Unit: [2.56 seconds]


----next change----

9.2.3.b
Extended UE Identity Index Value
The Extended UE Identity Index Value IE is used by the NG-RAN to calculate the paging resources to be used for the UE, as defined in TS 36.304 [29].

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Extended UE Identity Index Value
	M
	
	BIT STRING (SIZE(14))
	Corresponds to the UE_ID used to determine the Paging Narrowband and the NB-IoT paging carrier as specified in TS 36.304 [29].


9.2.3.d
NB-IoT UE Identity Index Value
The NB-IoT UE Identity Index Value IE is used by the NG-RAN to calculate the paging resources to be used for the UE, as defined in TS 36.304 [29].

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	NB-IoT UE Identity Index Value
	M
	
	BIT STRING (SIZE(12))
	Coded as specified in TS 36.304 [29].
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