SA WG2 Temporary Document

Page 1

SA WG2 Meeting #129bis
S2-1811782
November 26 - 30, 2018, West Palm Beach, USA

Source:
OPPO
Title:
CIoT_evaluation and conclusion for KI2 
Document for:
Approval

Agenda Item:
6.9
Work Item / Release:
FS_CIoT_5G/ Rel-16
Abstract of the contribution: This contribution provides the evaluation and conclusion for KI #2.
Discussion
This contribution provides the evaluation and conclusion for KI #2 related solution 5, 7, 19, 29, 36, 41. 
	Solutions
	Advantages 
	Disadvantages 
	Conclusion

	Solution 5

Small Data Fast Path communication
	Reduce the N2 signalling when UE transits between Idle and Connected mode. 
	1) The security functionality is put on the UE and the UPF, this will break the current security architecture, and need to be studied in SA3 firstly, considering the left time in Rel-16, it is not expected the SA3 work and the normative work will be completed in Rel-16.

2) UE passes the data together with the UPF or PDU session relevant information to the RAN. This will change the current AS layer and bring extra overload to each packet.

3) RRC connection still needs to be established, and this solution does not reduce the Uu signalling.


	This solution changes the current security architecture and data routing mechanism, and have large impact on each entity in 5GS and N3, AS layer. It is proposed not pursue this solution for KI2. 

	Solution 7
	1) Reuse the current RRC_Inactive state

2) When UE is low mobility, i.e. no RAN paging area update is performed, this solution can avoid N2/N4/Nsmf signalling.
	1) May increase extra signalling overhead and UE power consumption when the UE perform RAN paging area update.

2) When the UE performs RAN paging area update, the AS context and the N2/N3 tunnel may be switched between the old NG-RAN and the new NG-RAN.
2) eDRX cycle applied in Inactive state will be much shorter than in Idle state according to the conclusion in KI4, which does not benefit UE power consumption.
	This solution can be pursued when the network has the traffic pattern e.g. the packet arrival interval is not very large and UE mobility pattern.

This solution is more applicable to the UE with low mobility.

	Solution 19
	1) Can benefit from eDRX in Idle mode for UE power saving.

2) When only have one UL data transmission, N2/N4/Nsmf signalling can be avoided.
	1) When there is more than one UL packet to be transmitted or there are DL packet(s) to be transmitted, N2/N4/Nsmf signalling will be performed.

2) When UE is high mobility, the new NG-RAN needs to fetch UE context from the old NG-RAN or from the AMF, which will introduce extra signalling.
	

	Solution 29
	1) May reduce the N2/Nsmf signalling
	1) Change the current user plane stack, put PDCP and SDAP between UE and UPF, this brings largely impact on the current user plane data processing procedure. Need a lot of work to do.

2) UE identity and PDU Session ID needs to be attached along with each packet on N3 interface.

3) It is unclear the situation in AS layer, e.g. which RRC state is applied? Whether DRB is needed to be established?
	It is unclear how the AS layer works for this solution, and there are a lot of work to do due to add two new layers between UE and UPF(s). It is proposed not to pursue this solution. 

	Solution 36

Reusing the RRC_Inactive state with the following enhancements:


	
	Enhancement 1) SMF sends the small data information to assist NG-RAN to determine whether to put the UE to Inactive. 

This enhancement can be merged to KI 13.

Enhancement 2) The RAN may decide not to switch N3 path to serving RAN

This enhancement is already supported in Rel-15.
Enhancement 3) The RAN may remove the PDU session context locally without RAN paging during the CN-initiated deactivation of UP connection for a UE in RRC connection inactive state.

Enhancement 3) is already supported in Rel-15, and it is RAN implementation not to page UE due to changed configuration and update the configuration when UE resumes. 
	Considering the proposed enhancements are already covered by other key issues or supported in Rel-15, this solution is not pursued.

	Solution 41
	
	eDRX is already concluded in KI4, the other parts can be merged into solution 7 and solution 19.
	Considering this solution has already been covered by other solutions, it is proposed this solution is not proposed.


Proposal

It is proposed to include change to TR 23.724.
* * * Start of change * * * 

7.2
Key Issue 2: Frequent small data communication

Editor's note:
This clause will capture the evaluation for key issue 2.

Solution 5: Small Data Fast Path communication
The advantage of solution 5 is to reduce the N2 signalling when UE transits between Idle and Connected mode. However, solution 5 has the following disadvantages:
-  The security functionality is put on the UE and the UPF, this will break the current security architecture, and need to be studied in SA3 firstly, considering the left time in Rel-16, it is not expected the SA3 work and the normative work will be completed in Rel-16.
-  UE passes the data together with the UPF or PDU Session relevant information to the RAN. This will change the current AS layer data transmission procedure (i.e. DRB corresponding to PDU Session) and brings extra overload due to each packet attached with the UPF information and PDU Session information.
-  RRC connection still needs to be established, and this solution does not reduce the Uu signalling.
-  Complex to specification and UE and network implementation.
Solution 7: Small data frequent communication
This solution reuses the current RRC_Inactive state to transmit the frequent small data with DL data is buffered in CN or RAN. Inactive state is current mechanism, and 
when UE is low mobility, i.e. no RAN paging area update is performed, this solution can avoid N2/N4/Nsmf signalling compared to the solution of transmitting small data via NAS. This solution has limited impact on specification. Solution 7 has the following drawbacks:
· May increase extra signalling overhead and UE power consumption when the UE perform RAN paging area update.
· When the UE performs RAN paging area update, the AS context and the N2/N3 tunnel may be switched between the old NG-RAN and the new NG-RAN.
· Extended DRX cycle applied in Inactive state will be much shorter than in Idle state according to the conclusion in KI4, which does not benefit UE power consumption.
From the evaluation, when the UE is low mobility, and the data arrival interval is relatively shorter, e.g. shorter than the DRX cycle in Inactive state, RRC_Inactive solution can be beneficial.
Solution 19: 5GS UP Optimization for Infrequent Small Data Transmission
This solution is similar with the user plane CIoT solution in EPS, and the UE can be transited to IDLE mode with the AS context and NAS context stored in the UE and the network and to avoid the service request procedure when UE has data to be transmitted. Solution 19 can benefit from eDRX in Idle mode for UE power saving due to eDRX or power MICO mode as defined in key issue 4, and when UE has only one UL packet data transmission, N2/N4/Nsmf signalling can be avoided. However, when there is more than one UL packet data to be transmitted or there is DL packet to be transmitted, N2/N4/Nsmf signalling will be performed.  Additionally, when the UE is high mobility, the new NG-RAN needs to fetch UE context from the old NG-RAN or from the AMF, which will introduce extra signalling.
Considering solution 19 is similar with UP optimization in EPS, and can benefit for UE power saving and signalling overhead. Solution 19 is recommended for normative work.

Solution 29: User Plane data transmission with ConnectionLess signalling
This solution proposes a connection-less communication between UE and the network, that means that there is no connection between UE and the network. So far, solution 29 have the following questions need to be considered:
-  Change the current user plane stack, put PDCP and SDAP between UE and UPF, which brings largely impact on the current user plane data processing procedure. Need a lot of standardised efforts to do.

-  UE identity and PDU Session ID needs to be attached along with each packet on N3 interface.

-  It is unclear the situation in AS layer, e.g. which RRC state is applied? Whether DRB is needed to be established?
Considering the AS layer of the solution is unclear and a large of specification efforts need to do for this solution, solution 19 is not recommended to normative work.
Solution 36: Reusing the RRC_Inactive state with the following enhancements
CM-CONNECTED with RRC Inactive is used for frequent small data transmission with following enhancement:
1) The SMF sends Small Data Information to the RAN to assist the RAN's decision whether the UE can be sent to RRC Inactive state.

2) The RAN may decide not to switching N3 path to serving RAN to avoid unnecessary N2 signalling and UE reconfiguration of RNA due to new anchor RAN node after the path switch.
3)The RAN may remove the PDU session context locally without RAN paging during the CN-initiated deactivation of UP connection for a UE in RRC connection inactive state.
For 1), this enhancement can be merged to KI 13.
For 2), this enhancement is already supported in Rel-15.
For 3), this is already supported in Rel-15, and it is RAN implementation not to page UE due to changed configuration and update the configuration when UE resumes.
Solution 41: Combining RRC-INACTIVE and 5G UP optimization
This solution proposes to introduce extended DRX cycle to RRC_Inactive state, and reuses the current RRC_Inactive state to transmit the small data with DL data buffering in RAN. This solution can be considered together with solution 7.
8.2
Key Issue 2: Frequent small data communication

Editor's note:  This clause will capture conclusions for key issue 2.

For frequent small data communication, it is recommended RRC_Inactive state related solution (e.g. solution 7 and solution 41) and solution 19 to go for normative work. For RRC_Inactive state based solution, which network entity (CN or RAN) buffers the downlink data can be discussed in normative work. 
* * * End of changes * * * 
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