SA WG2 Meeting #129bis
S2-1812410
26 – 30 November, 2018, West Palm Beach, USA
(revision of S2-18nnnnn)
Source:
MediaTek Inc.
Title:
KI#1 KI#2 KI#4 UE feature support 
Document for:
Approval

Agenda Item:
6.9
Work Item / Release:
FS_CIoT_5G / Rel-16 / TR23.724
Abstract of the contribution: This contribution provides  recommendations regarding pending solutions and also proposes to revert the conclusion wrt Solution #8.
1
Introduction
A large number of solution proposals for supporting CIoT RATs (NB-IoT, LTE-M) in the 5G System are documented in TR23.724. Some of these share many similarities with their peers in EPS while some are only relevant within the 5G System (e.g. pertaining to RRC Inactive).
This contribution summarizes our view on the solutions pertaining to data transfer as well as those related to MICO, namely: 

-
CP optimization: Solutions 1, 2, 3, 40

-
UP optimization: Solutions 5, 29, 19, 41, 7, 36
-
MICO-related: Solutions 8, 9

2
Discussion

	Solution
	UE impact
	CP/UP/Both
	Comment

	#
	Description
	
	
	

	KI#1 KI#2

	1
	Data over NAS-SM
	Yes
	CP
	Similar to EPS CP optimization

( Simplest and most versatile CP solution

	2
	Data over NAS-MM
	Yes
	CP
	Requires a new AMF/UPF interface
( More complex in the network than solution #1

	3
	Data over NAS-SM without PDU Session
	Yes
	CP
	UE behavior set at registration

No interworking with EPS

( Deemed too restrictive

	40
	Data over NAS-SM with network PDU Session
	Yes
	CP
	Signaling savings but MO traffic only
( MT support cannot be neglected. Without MT support, solution #40 is too restrictive

	6
	RRC piggy-backing + new upper layer
	Yes
	“CP”
	RAN impact
New upper layer with associated security

( Deemed too complex

	5
	Small data fast path communication
	Yes
	UP
	Data security and header compression in UPF

AS security still required for SRB
No benefits foreseen for low/no mobility

( Too restrictive, too complex

	29
	UP with connection-less signaling
	Yes
	UP
	Data security and header compression in UPF

AS security still required for SRB
Not connection-less

No benefits foreseen for low/no mobility

( Too restrictive, too complex

	19
	Suspend/Resume
	Yes
	UP
	Does not reuse RRC Inactive framework that is readily available in 5GS as of Rel-15 (even if AS messages are claimed to be reused)
( No benefits over RRC Inactive

	41
	eDRX with Suspend/Resume
	Yes
	UP
	Tied to solution #19 however RAN buffering is important
( Dissociate from Solution #19

	7
	Buffering solutions with eDRX (and RRC Inactive, etc)
	No
	UP
	( Neutral

	36
	Small data indication while RRC Inactive
	Yes
	UP
	Small data indication from the UE to the RAN when resuming connection (also indication from SMF to RAN)
( Not deemed needed for RRC Inactive to operate properly. Unclear what the small data indication is from the UE.

	KI#4 – MICO related

	8
	Keep UE in connected mode with no data traffic
	No direct impact
	Both
	Keeps the UE connected for some time until signaling/data is delivered

( Yields extra power consumption while the UE stays connected with no data transaction

	9
	Active time before MICO is activated
	Yes
	Both
	MICO is not entered until the active timer expires
( Sensible proposal to keep the UE reachable without any expected degradation of UE power consumption


Given the above:

-
Proposal 1: Solution 1 is recommended to proceed to normative work

-
Observation 1: Without MT support, Solution 40 is deemed too restrictive.
-
Proposal 2: Solutions 2, 3 and 6 are recommended not to proceed to normative work

-
Proposal 3: Solutions 5 and 29 are recommended not to proceed to normative work

-
Proposal 4: Solutions 19 is recommended not to proceed to normative work

-
Proposal 5: One of Solution 41 (part pertaining to RAN buffering in RRC_Inactive with eDRX) and Solution 7 is recommended for normative work (neutral as to which)
-
Proposal 6: Solution 36 is recommended not to proceed to normative work
Some conclusions have already been drawn for solutions 8 and 9. However given the above, we want to express our concerns that solution 8, though claimed to reduce power consumption, can instead yield extra power consumption due to keeping the UE connected without data transaction (i.e. rather than going to a power saving state). It should be noted that a very similar solution was specified (and deployed) several years ago in (E)GPRS however the use case was quite different from the CIoT use case. Our preference is to revert the decision reached with solution 8.

Proposal 7: Solution 8 is recommended not to proceed to normative work

Proposal 8: The conclusion to proceed with Solution 9 is maintained.
In addition, taking into account that RRC Inactive is readily available in 5GS, and that the already agreed solution 38 (eDRX in RRC Inactive) and the solution 9 are simple sensible improvements: 
Proposal 7: In addition to proposal 1, solution 1 shall be optional in the UE. This will be specified during the normative work.
Proposal 8: Solutions 9 and solution 38 shall be optional in the UE. This will be specified during the normative work.
pCR 23.724
**** FIRST CHANGE ****

7.4
Key Issue 4: Power Saving Functions

Editor's note:
This clause will capture the evaluation for key issue 4.

For Key Issue 4, Track 1 ("extended DRX support in CM-IDLE"), Solution 22 has been proposed and enables eDRX in CM-IDLE state equivalent to eDRX support in EPS.

For Key Issue 4, Track 1 ("extended DRX support in RRC-INACTIVE/ CM-CONNECTED"), Solutions 38 and 41 have been proposed.

The key idea of Solution 38, Alternative 3 (and the related Solution 41) is to enable UE power saving as follows:

-
For short silence periods the ng-eNB can configure extended DRX in RRC-INACTIVE/CM-CONNECTED with sleep cycles up to the duration of the NAS (and SMS) retransmission timers. Limiting the sleep cycles to the NAS (and SMS) retransmission timers enables the core network to consider the UE reachable while the UE is in RRC-INACTIVE/CM-CONNECTED state with extended DRX.

-
For longer silence periods, CM-IDLE state can be used along with longer extended DRX sleep cycles. As the UE is in CM-IDLE , the buffering and notification mechanisms that need to be specified for CM-IDLE anyhow can be re-used. (Note that this approach can be combined with different UP-based small data solutions, which are discussed as part of key issue 2.)

The benefit of this approach is that extended DRX sleep cycles ranging from a few seconds to hours can be supported without additional system impacts.

In contrast to this, Solution 38 Alternative 1 aims at supporting very long sleep cycles in RRC-INACTIVE state, which leads to system impact by re-building CM-IDLE HLcom functionality in CM-CONNECTED state. This stems from the need to make the AMF, SMF and UPF aware about the unreachability of the UE to be able to behave as if the UE was in CM-IDLE state while the UE is actually in CM-CONNECTED state.

For Key Issue 4 Track 2, Solutions 8, 9 and 23 are proposed.
Solution 8 proposes an enhancement for mobile terminated data/signalling by introducing a minimum time to keep UE in RRC_CONNECTED (the Connected time). The solution allows a faster DL data delivery however can yield increased power consumption while the UE is left in RRC_CONNECTED without any data transaction.

Solution 9 proposed the enhancement for MICO mode with Active Time. The Solution is based on the same principle as Power Saving Mode in EPS, and can save power for the case when the wait for subsequent data is long (e.g., if an external AF has a long response time).

Solution 23 proposed to determining MICO mode and periodic registration timer value for the UE, taking into account communication pattern information, and providing a "do not reset the timer for Periodic Registration" indication to the UE and saves UE power according to the expected and desired UE and application behaviour.

The above solutions jointly address all Architectural Requirements for Key Issue#4 (Power Saving Function) – Track 2.
**** NEXT CHANGE ****

8.1
Key Issue 1: Support for infrequent small data transmission
At least one of the solutions 1, 2, 3, 4, 6 or 40 will be selected for normative work.

NOTE:
The specific solution from the ones listed above will be selected in a subsequent meeting. It is not precluded that some aspects of the solutions listed above may be merged. Existing solutions that enhance the solutions above are also not precluded. Support of RDS will be decided as part of the conclusion for key issue 8.

8.2
Key Issue 2: Frequent small data communication

At least one of the solutions  7, 41 will be selected for normative work.


**** NEXT CHANGE ****

8.4
Key Issue 4: Power Saving Functions

For key issue 4, track 1, it is recommended that solution 22 is used as the basis for normative work to support extended DRX for UEs in CM-IDLE state.
For Key Issue 4, Track 1, it is recommended that Solution 38 Alternative 3 is used as the basis for normative work to support extended DRX for UEs in RRC-INACTIVE/CM-CONNECTED state. As eDRX sleep cycles in RRC-INACTIVE are recommended to be supported up to the NAS (and SMS) retransmission timers, the core network considers the UE reachable while the UE is in RRC-INACTIVE/CM-CONNECTED state with extended DRX. This implies that from the perspective of this key issue there is no need to support specific high latency communication functionality for RRC-INACTIVE/CM-CONNECTED with extended DRX.

NOTE:
The maximum value for the eDRX cycle that can be supported in RRC-INACTIVE/CM-CONNECTED taking into account the NAS (and SMS) retransmission timers will be determined by CT groups. How the RAN learns whether a UE supports eDRX in RRC-INACTIVE will be determined as part of the normative phase.
For Key Issue 4, Track 2, it is concluded that one solution is not sufficient to address the architectural requirement due to different application scenarios. It is therefore recommended that Solution 9 and Solution 23 are used as the basis for normative work to address UE power saving in different application scenarios.
**** END OF CHANGES ****
�Addressed in a distinct contribution





