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1.
Table
The following Table contains a summary of all potential SA2 impacts from the RAN Light Connection feature, as contained in the following submitted documents:
· [CT1]:

· S2-170014: LS from CT WG1: LS on SA2 involvement for the light connection
· [Nokia] [NK]:

· [Nokia-DP]: S2-170165: Discussion on Light Connection

· [Nokia-LS]: S2-170166: LS on SA2 involvement for the light connection 

· [Vodafone] [VDF]
· [VDF-LS] S2-170300: Draft Response LS on SA2 involvement for the light connection
· [Intel] [IN]
· [Intel-LS] S2-170312: LS reply on SA2 involvement for the light connection
· [Huawei] [HW]
· [Huawei-DP]: S2-170051: Discussion on SA WG2 required work on Light Connection
· [Huawei-CR-401]: S2-170052: 23.401 CR3168: Introduction of Light Connection
· [Huawei-CR-272]: S2-170053: 23.272 CR0966: MT-CSFB/MT-SMS handling in Light Connection
· [Huawei-LS]: S2-170054: Reply LS on SA WG2 involvement for the light connection

· [Ericsson] [ER]
· [Ericsson-LS]: S2-170332: Draft Response to LS on SA2 involvement for the light connection

· [Qualcomm] [QC]
· [QC-DP]: S2-170223: RAN Light Connection - SA2 aspects
· [QC-CR]: S2-170224: 23.401 C1)R3196: System aspects of RRC-CONNECTED with light connection feature
· [QC-LS]: Reply LS on SA WG2 involvement for the light connection  

· [QC-DP-S1]: (Optimization) S2-170230: Light RRC Connection mobility optimization   S1 based 
	Proposed SA2 Impact
	CN impact?
	Solution Available?
	Comments

	1) RAN paging failure, potential CN impact [CT1]
	 NO, RAN handles this. 
	YES, in RAN
	RAN performs paging retry, after persistent error releases S1 connection with some indication.

	2) UE mobility to 2G/3G and ISR. [CT1/NK]
	 NO, only UE.
	YES [QC], [HW]
	[QC][HW]: UE moves when selecting 2G/3G to GPRS STANDBY in 2G and PMM-IDLE in 3G ( [QC only] and deactivates ISR) and follows regular idle mode procedures.  
[HW]: MME does not enable ISR if LC is possible.

[HW] MME follows regular handling when receiving UE context request from SGSN for a connected UE.

[IN]: ISR only applies to ECM IDLE. (Assumes some UE connected mode  mobility to 2G/3G?)

	3) Potential CN impact for extended out of coverage: implicit detach, etc.
	 NO handled in RAN.
	YES, in RAN 
	[QC], [VDF] [IN] [HW]: use of periodic RAN update. Otherwise, release connection, then idle mode timers apply in CN.
This also covers paging reachability monitoring at RAN brought up in [ER]

	4) Handling of Paging Priority indication for Light Connection [VDF/NK]
	NO (see Comments)
	NO (no need in SA2)
	PPI applies to ECM DILE, but the UE is ECM CONNECTED.

It is already expected that the resume delay for a UE in ECM CONNECTED with LC would be shorter than the network originated service request procedure in idle mode, regardless of paging priority.
Also, eNB can already use ARP and QCI to decide the RAN paging strategy.

	5) Application timers [NK]
	NO not an issue.
	No need
	Application timers should already take into account delay for connection establishment when the UE is in idle mode. 

Also, the resume delay for Light Connection should be more comparable to connected mode than idle mode. 

	6) UE Reachability [NK]: how does the CN know when UE is reachable or not under Light Connection?
	NO, not an issue.
	No need
	The UE is always reachable while the UE is in ECM CONNECTED, it is up to RAN to detect if there’s any error and move the UE to ECM IDLE.

	7) Handling of MT CSFB/SMS [NK/HW]
	YES
	YES [HW]
	MME waits for indication over SGs in case it enabled Light Connection. 

	8) HSS impact, potential need for subscription information [NK]
	NO, not an issue
	No need.
	Light Connection is an optimization of connected mode that allows less signalling and potentially less power consumption than regular connected mode. The eNB can use existing information like ARP, QCI, etc, to decide when and whether to enable LC and which parameters to give. No essential need to have subscription information. 
This could be an optimization for Rel-15, although requirement is not clear.

	9) Support of eDRX and PSM, LC incompatible with power saving achieved by PSM and eDRX. [NK/ER/VDF/HW]
	YES
	YES [HW] and [QC] (Indirectly, CR needs clarification, allows CN to disable Light Connection)
	[HW] LC will not be used when eDRX or PSM are enabled.

[QC] Proposes that CN can enable/disable LC when DRBs are being established. Would need to clarify the CR that one evaluation to not enable LC is whether eDRX/PSM has been negotiated.

	10) X2 not available, potential need for S1 context fetch [NK/QC]
	YES (But NOT ESSENTIAL to Light Connection feature)
	YES [QC] (Optimization)
	S1 context fetch is an optimization which does have considerable CN impacts. [[QC-DP-S1] proposes a way forward, but this is NOT ESSENTIAL to the feature, and can be left to Rel-15 if CN impact is deemed too much for Rel-14. 

	11) Handling of NAS messages at inter eNB handover [NK]
	NO, solved indirectly by LC mobility issue.
	YES indirectly [QC]

	Handling of NAS messages for UE mobility in Light Connection is the same as with regular connected mode mobility when the UE sends NAS message to source eNB while X2-based handover is initiated.

[QC] shows how UE moving to a different eNB in Light Connected mode looks like X2-based handover. 

	12) Light Connected mobility handling at CN. [QC]
	YES
	YES [QC]
	UE moving to regular connected mode in different eNB from anchor eNB looks like X2-based HO to CN.

	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]
	NO.
	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. One thing that can be asked to RAN3 is how to transfer the need for RRC release + cause code from anchor to target eNB.

	14) The RAN needs to ensure that the negotiated NAS DRX is respected [VDF]
	NO
	Partially  [QC]
	In [QC] it is proposed to provide Light Connection assistance information, when DRBs are established potentially the NAS UE specific DRX. 

One possibility is to make the provision of NAS UE specific DRX mandatory and ask RAN WGs to make it mandatory that the RAN paging DRX is always smaller than NAS UE specific DRX. 

The DRX for LC should anyway be more comparable to connected mode requirements than idle mode.

	15) Mismatch of states: UE in CONNECTED LC and NW in IDLE. [VDF]
	NO
	No, but RAN is solving it.
	RAN is considering UE to receive both RAN and CN paging, this solves this mismatch. When UE receives the CN paging it knows it has to move to idle and start idle mode procedures.

	16) Mismatch of states: NW in CONNECTED LC and UE in IDLE. [VDF]
	NO, only UE
	YES [QC]
	[QC] proposal is UE always starts NAS recovery when locally moving from connected mode with LC to idle mode.

	17) PLMN selection in LC [QC/VDF]
	Potentially.


	YES [QC]
	[QC] proposal is to not enable 

	18) When using the S-TMSI for RAN paging (e.g. at least to handle the abnormal case of the UE bring in idle state and the network thinking that the UE is in connected state) the RAN will need to be informed when the MME reallocates the S-TMSI of the mobile [VDF]
	YES
	NO
	We can clarify that S-TMSI is also provided as part of the CN assistance info for LC.

	19) RAN paging area across TAs and how to ensure same S-GW [VDF]
	Potentially
	NO
	We can enforce for Rel-14 that the RAN paging area is contained within the TA. Optimizations can be done in Rel-15.

	20) RAN paging reliability [ER]
	NO
	RAN WGs responsibility.
	No impact to SA2.

	21) UE Location accuracy when UE is in ECM-CONNECTED Light Connection (ER)
	NO
	NO
	We can ask RAN WGs via LS to take into consideration the UE location accuracy, for immediate location eNB can always page the UE, for area event reporting, the eNB can set the RAN paging area to ensure it’s within the area.

	22) UE behaviour when moving in LC to a cell for which the eNB does not support LC? [HW]
	NO, only UE.
	YES [HW]
	[HW] UE falls back to ECM IDLE, and follows idle mode procedures. How the UE knows an eNB does not support LC is for RAN WGs to determine.

	23) CN enabling/disabling  of LC
	YES
	YES [QC][HW]
	[QC] MME provides enabling/disabling of the feature per UE during DRB establishment. Many reasons why the MME would want to enable or disable.
[HW] UE indicates support over NAS. MME decides to enable/disable the LC feature.

	24) The MME needs to provide (IMSI mod x) to eNB needed for RAN paging 
	YES
	YES [QC]
	[QC] Provide in in S1-AP Initial Context Setup, UE Context Modification and Handover Request messages.


2.
Evaluation

All identified potential issues gathered from all contributions, are either:

Category a: Actually not an issue (4):

a. 4), 5) , 6), 8)

Category b: Not impacting the CN and RAN specific, for which SA2 does not need to perform any design. (A question to RAN WGs to confirm they are addressing it may be helpful) (5)
b. 1), 3) 13), 15), 20)
Category c: Covered by a solution in one of the contributions (12)
c. 2), 7), 9), 10), 11), 12), 14), 16) , 17), 22), 23), 24)
Category d: Can be seen as optimizations to be considered for Rel-15 (2)
d. 10), 19)

Category e: No solution covers it but can be covered as per Comments (1)

e. 18)

Therefore it is proposed to move forward with the CRs with solutions on the table:

· For 23.401 S2-170224 (merging S2-170052)

· For 23.272 S2-170053

Covering the all issues from Category c and e.  
For Category d, it is proposed to postpone for now.
For Category b, it is proposed to create an LS to RAN2/3 and CT1 with the necessary questions to ensure RAN/CT1 are addressing the potential RAN/CR specific issues. 
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