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Abstract of the contribution: Proposes solutions to the open issue of Light Connection.
1. Introduction
As agreed in SA#75 the TR for Light Connection will be re-using S2-170698, and 25 potential issues related to LC were listed.
The following open issues are listed in the RAN WG Status Report of Light Connection (RP-170845), and these open issues can be related to the issues in S2-170698.
RAN3:
· Handling of RAN Paging Priority in X2AP RAN PAGING message, pending to SA2.  —> issue 4)
· Signalling on coordination for LC e.g. disable, how and when to provide from MME is pending to SA2.
—>issue 23)

The following items did not reach any consensus in RAN3#95 and could be contribution driven in the future meetings:
· Following potential issues originated by SA2 need further co-ordination with SA2. 
· Location accuracy for LI in light connected mode.   —> issue 21)
· RAN unreachability impact of CSFB.   —> issue 7)
· MME re-balancing mechanism and strategy.  —> issue 13) 
· Following items discussed in RAN3 but did not reach any consensus in term of the necessity.
· S1 context fetch.   —> issue 10)
· CN assistance paging.    —> issue 1)
· Enhancements on X2 and S1 signalling associated with periodic RAN Paging Area Updates. —> no related issue)
· Following item not discussed in RAN3 and did not reach any consensus in term of RAN3 impact.
· Impact on setting of RAN Paging timers and retry strategy from NAS timers (i.e. handling of C1-170887). —> issue 5)

The solutions of the following issues have been discussed in related paper:
· S2-171924 (QC): 2), 4), 7), 9), 10), 11), 12), 14), 16), 22), 23), 24), 19)
Thus this paper is proposed to discuss the following remaining open issues in SA2 scope raised in the RAN WG Status Report of Light Connection (RP-170845):
· MME re-balancing mechanism and strategy.  —> issue 13)
· Enhancements on X2 and S1 signalling associated with periodic RAN Paging Area Updates.  —> no related issue)
2. Proposal
#################### START CHANGE IN TR 23.723 #########################
[bookmark: _Toc324232212][bookmark: _Toc326248708][bookmark: _Toc466210215][bookmark: _Toc477175563]5	Solutions 
Editor’s note: This clause will contain a list of potential solutions to the identified issues. Solutions that address more than one issue are encouraged.
[bookmark: _Toc466210216][bookmark: _Toc477175564]5.a	Solution #a: MME load re-balancing for LC
Editor’s note: This clause contains a solution to one or more issues described in clause 4.
[bookmark: _Toc466210217][bookmark: _Toc477175565]5.a.1	Description
Editor's note: Include the issues addressed by the solution. Describe the solution. Sub-clause(s) may be added to capture details, procedural flow etc.
[bookmark: _Toc466210218][bookmark: _Toc477175566]This solution solves the issue identified in clause 4.1 as issue 13:
	13) 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?” [NK]
	YES
	NO, but can be solved within RAN.
	
	For any NW initiated RRC procedure, the eNB will bring the UE to regular connected by doing RAN paging, and then performing the RRC procedure. 
For RRC connection release, the RAN can page the UE and then provide the RRC connection release message. 
RAN to decide final solution with SA2 input
MME strategy for load balancing is impacted
SA2 to decide



As specified in 23.401, for MME re-balancing, the MME initiates the S1 Release procedure with release cause "load balancing TAU required" to off-load ECM-CONNECTED mode UEs. The S1 and RRC connections are released and the UE initiates a TAU but provides neither the S-TMSI nor the GUMMEI to eNodeB in the RRC establishment.
For the UE in Light Connection, the MME can reuse the current re-balancing mechanism. The MME initiates the S1 Release procedure with release cause "load balancing TAU required". The eNB can paging the UE within the RAN paging area, and then release the RRC connection with release cause "load balancing TAU required". The UE initiates a TAU but provides neither the S-TMSI nor the GUMMEI to eNodeB in the RRC establishment.
5.a.2	Impacts on existing nodes and functionality
Editor's note: Capture impacts on existing 3GPP nodes and Functional elements (e.g. UE, MME, eNB, S-GW, P-GW, etc.).
[bookmark: _Toc466210219][bookmark: _Toc477175567]eNB
- When the S1 Release procedure with release cause "load balancing TAU required" is initiated by MME, the eNB shall paging the UE and then release the RRC connection with release cause "load balancing TAU required".
5.a.3	Solution Evaluation
Editor's note: Use this clause for evaluation at solution level.
The current MME re-balancing mechanism can be reused for the UE in Light Connection, no impact on the MME and UE.
  
5.b	Solution #c: Enhancements on X2 and S1 signalling associated with periodic RAN Paging Area Updates
Editor’s note: This clause contains a solution to one or more issues described in clause 4.
5.b.1	Description
Editor's note: Include the issues addressed by the solution. Describe the solution. Sub-clause(s) may be added to capture details, procedural flow etc.
This solution solves the open issue identified in RAN WG without description in S2-170698.
Because the UE in connected (or light connected) does not have periodic TAU, the periodical paging area update (pPAU) is defined in RAN2. When being longer times in LC mode, network is not aware if the UE is still reachable or not. If UE is not reached by RAN paging (e.g. due to temporary out of coverage) UE remains in LC and pPAU would re-synch UE state both at the UE and network.
It is proposed that the pPAU procedure can reuse the Retrieve UE Context procedure as following:
[bookmark: _GoBack][image: ]
Figure 1: Retrieve UE Context procedure
The controversial issue is that relocating the context for every periodic PAU is signalling overhead. 
If the new eNB doesn’t retrieve the UE Context from the old eNB, the MME will send the downlink data to the old eNB, and paging failure will be caused if the UE has moved far from the old eNB.
It is proposed to reuse the Retrieve UE Context procedure for pPAU procedure. The new eNB shall retrieve UE Context from the old eNB for every periodic PAU, and perform the path switch procedure to update the use plane path.

5.b.2	Impacts on existing nodes and functionality
Editor's note: Capture impacts on existing 3GPP nodes and Functional elements (e.g. UE, MME, eNB, S-GW, P-GW, etc.).
eNB
- The new eNB shall retrieve UE Context from the old eNB for every periodic PAU, and perform the path switch procedure to update the use plane path.
5.b.3	Solution Evaluation
Editor's note: Use this clause for evaluation at solution level.
The pPAU procedure can reuse the Retrieve UE Context procedure without any additional impact on X2 and S1 interface.
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