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1
3GPP Work Area

	x
	Radio Access

	x
	Core Network

	
	Services


2
Classification of WI and linked work items
2.0
Primary classification
This work item is a …

	x
	Study Item (go to 2.1)

	
	Feature (go to 2.2)

	
	Building Block (go to 2.3)

	
	Work Task (go to 2.4)


2.1
Study Item

	Related Work Item(s) (if any]

	Unique ID
	Title
	Nature of relationship

	710173
	Signalling reduction to enable light connection for LTE
	RAN WID for light connection affecting specifications 36.331, 36.321,36.300, 36.304, 36.306, 36.413, 36.423

	xxxxxxx
	CT aspects of signalling reduction to enable light connection for LTE (LTE_LIGHT_CON-CT)
	CT1 aspects


Go to §3.

2.2
Feature
	Related Study Item or Feature (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	


Go to §3.

2.3
Building Block

	Parent Feature (or Study Item)

	Unique ID
	Title
	TS

	
	
	


This work item is … 
	
	Stage 1 (go to 2.3.1)

	x
	Stage 2 (go to 2.3.2)

	
	Stage 3 (go to 2.3.3)

	
	Test spec (go to 2.3.4)

	
	Other (go to 2.3.5)


2.3.1
Stage 1

	Source of external requirements (if any)

	Organization
	Document
	Remarks

	
	
	


Go to §3.

2.3.2
Stage 2
	Corresponding stage 1 work item

	Unique ID
	Title
	TS

	
	
	


	Other source of stage 1 information

	TS or CR(s)
	Clause
	Remarks

	
	
	



If no identified source of stage 1 information, justify: 
Go to §3.

2.3.3
Stage 3
	Corresponding stage 2 work item (if any)

	Unique ID
	Title
	TS

	
	
	


	Else, corresponding stage 1 work item

	Unique ID
	Title
	TS

	
	
	


	Other justification

	TS or CR(s) or external document
	Clause
	Remarks

	
	
	



If no identified source of stage 2 information, justify: 

Go to §3.

2.3.4
Test spec

	Related Work Item(s)

	Unique ID
	Title
	TS

	
	
	


Go to §3.

2.3.5
Other
	Related Work Item(s)

	Unique ID
	Title
	Nature of relationship
	TS / TR

	
	
	
	


Go to §3.

2.4
Work task
	Parent Building Block

	Unique ID
	Title
	TS

	
	
	


3
Justification

3GPP RAN WGs are working in Rel-14 on maintaining a lightweight connection between the UE and network to reduce signalling overhead between the UE and the network, and similarly between the RAN and CN nodes.

The 3GPP RAN feature is captured by LTE_LIGHT_CON (see RP-160540). This feature already indicates impacts to the ME and core network (CN) entities of the 3GPP architecture. Furthermore, the WID already indicates that the feature can impact other working groups outside the RAN umbrella, quote: “The coordination between RRC and upper layers will be discussed during this work, with involvement of relevant WGs such as RAN3 and SA2”.

The CT WG1 received an LS (in R2-167314/C1-164472) from RAN2 informing about the RAN WGs work on light connection and asking several questions on core-network protocol impact. CT1 during their meetings #100 and #101 have discussed several documents analysing potential impacts of the work in the NAS. The RAN work on light connection for LTE does impact the core network protocols, and therefore the 3GPP CT WGs need to do the normative work for core-network aspects to complete the stage 3 work in Rel-14.
The SA WG2 received an LS (in C1-165447/S2-170014) from CT1 informing about the RAN WGs work on light connection and the CT1 identified potential end-to-end system architecture impacts caused by the RAN WID. CT1 asked SA2 to take the CT WID and the RAN WID into account and provide SA2’s views on the potential system level impacts.

For SA2, the Light Connection feature for LTE/EPC has potential impact on most procedures that involve CN to UE interactions. The study of such interactions is important as the introduction of this new feature in a PLMN should result in no impact on ALL existing features that work in the PLMN at the time of the feature being deployed in the PLMN. 

Since this feature has CN impacts, SA2 shall also consider whether Light Connection should only be introduced when E-UTRAN is served by the 5G CN and EPC left without impact.
4
Objective

The objectives of this WI are to cover the stage 2 aspects of the light connection for LTE/EPC in SA WG2.

The SA2 will study potential impacts and alternative solutions on aspects that include but are not limited to the following aspects:
1. Impacts and solutions for the inter-system change procedures (inter-RAT mobility) for the case light connection is activated [C1-165424 / S2-170698];
2. Impacts and solutions for idle mode mobility procedures (intra- and inter-MME procedures with and without SGW change) for the case light connection is activated [S2-170698];
3. Impacts and solutions for hand over procedures (intra- and inter-MME procedures with and without SGW change) for the case light connection is activated. Data forwarding. Handling of NAS messages at inter eNB handover. [S2 / S2‑170698];
4. Impacts and solutions for intra-LTE Light Connected mobility handling. Homogenous and heterogeneous deployments cases, e.g. UE behaviour when moving in LC to a cell for which the eNB does not support LC. [S2‑170698];
5. Impacts and solutions when X2 not available, potential need for S1 context fetch [S2-170698];
6. Impacts and solutions from mismatch of states: a) UE in CONNECTED LC and NW in IDLE; b) NW in CONNECTED LC and UE in IDLE. [S2-170698]

7. Impacts and solutions for extended out of coverage: implicit detach, etc [S2-170698];
8. Impacts and solutions for the UE reachable timer and implicit detach timer and their logic [C1-165424 / C1‑165447];
9. Impacts and solutions for RAN to ensure that the negotiated NAS DRX is respected. [S2-170698];
10. Impacts and solutions for the paging procedures as paging is moved to the anchor eNB and potential updates to the handling of features related to paging, e.g., ISR, RAN paging failure, RAN and overall paging reliability, RAN paging area across TAs and how to ensure same S-GW, etc.  [C1-165424 / S2-170698];

11. Impacts and solutions for S-TMSI reallocation (e.g. when S-TMSI is used for RAN paging) [S2-170698];
12. Handling of Paging Priority indication and Paging Policy Differentiation for Light Connection.  [S2-170698];
13. Impacts and solutions on PLMN selection for the case light connection is activated [S2-170698]

14. Impacts and solutions for MT SMS services for the case light connection is activated [S2-170698];
15. Impacts and solutions for MT user plane data procedures for the case light connection is activated [SA2];
16. Impacts and solutions for MT NIDD/PGW procedures for the case light connection is activated [SA2];
17. Impacts and solutions for MT NIDD/SCEF procedures for the case light connection is activated [SA2];
18. Impacts and solutions for MT VoLTE and IMS procedures for the case light connection is activated [SA2];
19. Impacts and solutions for MT CSFB procedures for the case light connection is activated [S2-170698];
20. Impacts and solutions for Location Services for the case light connection is activated [S2-170698];
21. Impacts and solutions for MBMS services for the case light connection is activated [SA2];
22. Impacts and solutions for MME load re-balancing “what does the eNB do when the UE is in light connected state when the MME releases the S1 connection with release cause "load balancing TAU required" since there is no RRC connectivity?” [S2-170698];
23. Impacts and solutions to allow activation of the light connection per UE [C1-165424]; 
24. Impacts and solutions on the Rel-13 suspend and resume procedure for light connection [C1-165424]; 
25. Impacts and solutions on procedures to keep the UE in EMM-CONNECTED state or in EMM-IDLE [C1‑165424];
26. Impacts and solutions on charging services related to light connection [SA2 / SA5];
27. Impacts and solutions on Lawful Intercept, cell ID age, accuracy, etc, related to light connection [SA2 / SA3‑LI];
28. Impacts and solutions on PCC services for the case light connection is activated [SA2];
29. Impacts and solutions on SCEF exposure functions for the case light connection is activated [SA2];
30. Impacts and solutions on device triggering procedures for the case light connection is activated [SA2];
31. Impacts and solutions for CIoT devices using power saving functions (i.e. PSM and eDRX) related to the light connection [S2-170698];
32. Impacts and solutions to other procedures and features relevant for light connection [SA2];
33. Study of and solutions for CN assistance for light connection [S2-170698];
34. Assess the signalling gains of light connection compared to UP CIoT EPS optimization and to CN-assisted eNB parameters tuning [SA2];

35. Potential impacts and overall assessment of system stability characteristics related to usage of light connection [SA2]; 
An analysis of the system impact versus optimization benefit (cost-benefit) ratio is to be performed. 

The study should include system architecture overall assessment, evaluation and go/non-go recommendation for the light connection signalling optimization. At a positive recommendation, a conclusion on issues and recommended solutions should be included. If the SID decides to proceed with normative work, for EPC based system, alignment with solutions defined for 5G should be done where applicable.

5
Service Aspects
Services aspects will be considered.

6
MMI-Aspects
None.
7
Charging Aspects

Based on conclusion leading to normative work any necessary normative charging aspects should be undertaken by SA5 with support from SA2.
8
Security Aspects

Based on conclusion leading to normative work any necessary normative charging aspects should be undertaken by SA3 and SA3-LI with support from SA2.
9
Impacts

	Affects:
	UICC apps
	ME
	AN
	CN
	Others

	Yes
	
	x
	x
	X
	

	No
	
	
	
	
	

	Don't know
	x
	
	
	
	x


10
Expected Output and Time scale

	New specifications  [If Study Item, one TR is anticipated]

	Spec No.
	Title
	1st rsp. WG
	2nd rsp. WG(s)
	Presented for information at plenary#
	Approved at plenary #
	Comments

	TR 23.xxx


	Study on System Architecture impacts due to Light Connection
	SA2
	
	SA#77 (September 2017)
	SA#78 (December 2017)
	TR may be used for capturing identified system impacts, solution alternatives and evaluations.

	
	
	
	
	
	
	


	Affected existing specifications  [None in the case of Study Items]

	Spec No.
	CR
	Subject of the CR
	Approved at plenary#
	Comments

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


11
Work item rapporteur(s)
TBD
12
Work item leadership

Stage 2: 3GPP SA2
13
Supporting Individual Members
	Supporting IM name
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