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Abstract of the contribution: This pCR intends to detail the issues listed in S2-170698, which is lacking description. 
Discussion
S2-170698 just list issues described in contributions from several companies. These issues are insufficiently described and it is necessary to detail them to have a clear understanding of each of them. Such clear understanding is the basis for proper solutions.
Proposal
It is proposed to provide the following text in the TR 23.723 clause 5. 

* * * * First Change * * * * (all text NEW)
5
List of Issues
Editor's note: Per S2-170280, the aspects that will be handled by SA2 are at least the following (non-exhaustive list): 

- 
Providing CN assistance information for enablement of Light connection including the NAS negotiated DRX, TA List, IMSI mod. X for RAN initiated paging, per-E-RAB indication whether paging prioritisation applies.

- 
UE mobility handling including intra-LTE mobility and mobility to 2G/3G 
- 
Handling of MT CSFB/SMS when UE is in Light Connection (ensuring that SGs does not cause Light Connection to be disabled by the MME)
-
Paging Priority handling for Light Connection
- 
Relationship with eDRX and PSM.

- 
Reachability management coordination with RAN

- 
Handling of potential state mismatches between the UE and Network
-
UE Location accuracy and "age of location information" when the UE is in ECM-CONNECTED Light Connection
Per S2-170280, the study also includes the following: 

i)
The system impacts of endorsed work in RAN and CT WGs will be evaluated.

ii)
Analysis on the co-existence with existing related functionality (e.g. CIOT EPS User Plane Optimisation) will be provided.

iii)
Alignment with the equivalent functionality already defined in the 5G system (i.e. 5G system-level support for the RRC_Inactive state in the access stratum) will be sought for if time allows.

5.1
Issue #x1: RAN paging failure, potential CN impact
Editor's note: Corresponds to issue #1 in S2-170698.
From CT1 LS (C1-165447): The paging function is moved down from the MME to the eNB and in case of RAN paging failure, whether MME needs to be involved for the re-paging is unclear, considering there is no paging monitor timer running at the MME. The solution shall determine whether MME needs to be involved for the re-paging. 

Moreover, it is not clear whether after RAN paging failure S1 should be released or not, considering that the UE reachability should not be changed from the point of view of SMS-C, SCEF, etc. The solution shall determine whether S1 should be released when the eNB notifies the MME of a RAN paging failure.

5.2
Issue #x2: UE mobility to 2G/3G and ISR
Editor's note: Corresponds to issue #2 in S2-170698.
From CT1 LS (C1-165447): The paging function is moved down from the MME to the eNB and in case of ISR is activated, how to make the UE to be paged is unclear, when the UE camps in 2G/3G.

When ISR is active and the UE is in IDLE mode, paging should be performed on both the Routing Area and the list of Tracking Areas the UE is registered to. When Light Connection applies, the UE is seen in ECM-CONNECTED mode and is paged by the eNB, not by the RNC. 
5.3
Issue #x3: Potential CN impact for extended out of coverage: implicit detach, etc.
Editor's note: Corresponds to issue #3 in S2-170698.
[Huawei intends to provide the text of this issue]
5.4a
Issue #4a: Handling of Paging Priority indication for Light Connection
Editor's note: Corresponds to issue #4 in S2-170698.
Paging Priority from eMLPP
In the case of a MT call from a MPS user via CS domain, the MSC provides the call's eMLPP level to the MME along with the SGs paging message. Then, based on operator configuration, the MME defines which eMLPP level(s) require CSFB high priority call handling, and which paging priority level(s) the MME shall set in the S1 paging message when the UE is in IDLE mode. 

Per TS 23.272 clauses 7.3 and 7.4, when the S1 connection is established, i.e. the UE is CM-Connected mode, the MME reuses the existing connection and sends the NAS CS Service Notification message to the UE encapsulated in a DL NAS Transport message over S1. The eNB will receive this DL NAS Transport without any indication of priority to apply.
Paging priority from MPS

In a similar way, there is currently a mapping in the MME between MPS call types and S1AP paging priority. Such provisioning is typically based on ARP. 

When Light Connection applies, how the eNB is informed of the paging priority level to apply to an eMLPP call or a MPS call needs to be specified. 

5.4b
Issue #4b: Handling of Paging Policy Differentiation for Light Connection
Editor's note: Corresponds to issue #4 in S2-170698.
Paging Policy Differentiation (described in TS 23.401 clause 4.9) that allows the MME, based on operator configuration, to apply different paging strategies for different traffic or service types provided within the same PDN connection. For example, Voice over E-UTRAN calls typically require a more aggressive paging profile (e.g., due to user awareness of the call setup time) than other non-voice over E-UTRAN IMS services using the same IMS signalling bearer.  
When the network supports Paging Policy Differentiation, the type of IMS service is carried by the DSCP of the IP packet (set by the P-CSCF). The SGW passes the information to the ME via a Paging Policy Indicator. Then it is the MME responsibility to apply Paging Strategy according to TS 23.401 clause 4.9: “It shall be possible for the operator to configure the MME in such a way that the Paging Policy Indicator only applies to certain HPLMNs and/or APNs and/or QCIs.” 

When Light Connection applies for a UE, the eNB will be responsible for buffering DL packets, this means that the eNB has to handle the same Paging Policy Differentiation mechanisms as the MME, based on packet DSCP (set by P-CSCF) and on per APN per HPLMN paging policy from the MME. 

When Light Connection applies, how the eNB can handle different paging policies for different IMS services (e.g. more aggressive paging for voice calls than for non-voice call services) needs to be specified. 

How it is ensured that these differentiated paging policies are the same for LC supporting eNBs and LC non-supporting eNBs needs to be specified. 

5.5
Void

5.6
Issue #x6: UE Reachability
Editor's note: Corresponds to issue #6 in S2-170698.
From CT1 LS (C1-165447): The UE reachability function is moved down from the MME to the eNB and in case of UE goes out of coverage, how MME to handle this is unclear, considering there is no UE reachable timer and implicit detach timer running at the MME.
Moving the Paging function to the eNB implies that the ECM-CONNECTED state in the MME does not mean anymore that the UE is reachable. 
The solution shall describe how the MME can notify the applications (possibly 3rd party applications) which have subscribed to UE reachability that the UE became reachable again e.g. after a delivery failure for SMS, and even without any prior delivery failure. 

5.7
Issue #7: Handling of MT CSFB/SMS
Editor's note: Corresponds to issue #7 in S2-170698.
In existing CSFB MT calls when the UE is in ECM-CONNECTED mode, the MME sends the SGs Service Request message to the MSC before the response from the UE. The MSC uses this connected mode indication to start the Call Forwarding on No Reply timer for that UE and the MSC should send an indication of user alerting to the calling party.
In the case of light connection, the RAN paging will delay the UE response (NAS Extended Service Request) by several seconds (5 seconds with a 2.5 s DRX and one paging repetition). When this is added to the existing call setup delay for CSFB in connected mode, it makes a very long duration between the reception of the Alert by the calling party and the actual establishment of the communication: the calling party may have hanged up.

Besides, in the case of light connection, if the UE happens to be not reachable, the MSC will end up triggering Call Forwarding on No Reply (CFNRy) instead of Call Forwarding on Mobile Subscriber Not Reachable (CFNRc).
The solution shall avoid these two issues while making acceptable user experience for the call setup delay.

The solution shall ensure that SGs does not cause Light Connection to be disabled by the MME when UE is in Light Connected mode. 

5.8
Issue #8: HSS impact, potential need for subscription information
Editor's note: Corresponds to issue #8 in S2-170698.
Per CT Rel-14 WID, there might be some potential impacts to the UE’s subscription data in the HSS, in order to activate Light Connection for certain subscribers and not all. It is not clear whether this feature is required and whether it would be beneficial for certain categories of UEs or for all UEs.  
The support of this requirement needs to be assessed. If support is confirmed, a solution shall be described.

5.9
Issue #9: Support of eDRX and PSM, LC incompatible with power saving achieved by PSM and eDRX

Editor's note: Corresponds to issue #9 in S2-170698.
Light Connection is incompatible with UEs in eDRX and PSM, hence the MME has to deactivate Light Connection in these cases where battery savings are important. Whether a solution needs to be provided has to be determined. If assessed, the solution shall be described.

5.10
Issue #10: X2 not available, potential need for S1 context fetch
Editor's note: Corresponds to issue #10 in S2-170698.
Since there is no restrictions in RAN solutions on whether the RAN Paging Area can overlap TAs, it is possible that a RAN Paging Area covers more than one eNB, but also more than one MME. 

If X2 is not deployed for a full RAN Paging Area, which covers several eNBs, when the UE resumes under a new eNB that has no X2 with the anchor eNB, a procedure over S1(such as the new S1 procedure S1 RETRIEVE UE CONTEXT described in RAN3 WG documents) as well as a procedure over S10 (inter-MME) need to be defined. 

Operators need to assess whether X2 will always be deployed between all the eNBs of a RAN Paging Area or not. If not, a solution needs to be described. The solution needs to be compatible with the access delays required for any service. 

In addition, since there is no restriction in RAN solutions on whether the RAN Paging Area can overlap TAs (it is not related to the UE’s list of TAs), the new eNB may have selected a different MME than the serving MME. That case is possible (see R3-163123 and R3-163128 that show separate MMEs (“any MME” and “serving MME”) but not described in RAN potential solutions. Hence, it shall be studied whether some restrictions should be introduced with regards to RAN Paging Areas. 

5.11
Issue #11: Handling of NAS messages at inter eNB handover
Editor's note: Corresponds to issue #11 in S2-170698.
If the Core Network sends a NAS message to an eNB for a UE while in light connected state, when the UE responds to paging in a different eNB. 
The solution shall describe whether the NAS message is forwarded by the old to the new eNB, or whether the NAS message needs to be repeated by the MME.

The solution has also to take into account the fact that the NAS message contents may depend on the current location of the user or eNB (i.e. the NAS message may contain correct information for the source eNB but not correct for the target eNB). 

5.12
Issue #12: Successful intra-LTE Light Connected mobility handling at CN

Editor's note: Corresponds to issue #12 in S2-170698.
[Qualcomm intends to provide the text of this issue]
5.13
Issue #13: MME load re-balancing
Editor's note: Corresponds to issue #13 in S2-170698.
In TS 23.401, MME load re-balancing is described for ECM-IDLE mode and ECM-CONNECTED mode UEs. To off-load ECM-CONNECTED mode UEs, the MME initiates the S1 Release procedure with release cause "load balancing TAU required". When the S1 and RRC connections are released, the UE is naturally informed and it initiates a TAU without providing the S-TMSI or the GUMMEI to eNodeB in the RRC establishment. 

In RRC Light-Connected state, there is no RRC connectivity and hence the UE is not informed. This means that the UE will not perform a TAU.

The solution shall describe the eNB and the UE behaviour when the UE is in light connected state when the MME releases the S1 connection with release cause "load balancing TAU required".

5.14
Issue #14: Negotiated NAS DRX
Editor's note: Corresponds to issue #14 in S2-170698.
[Qualcomm intends to provide the text of this issue]
5.15
Issue #15: Mismatch of states: UE in CONNECTED LC and NW in IDLE
Editor's note: Corresponds to issue #15 in S2-170698.
[Huawei intends to provide the text of this issue]
5.16
Issue #16: Mismatch of states: NW in CONNECTED LC and UE in IDLE

Editor's note: Corresponds to issue #16 in S2-170698.
[Qualcomm intends to provide the text of this issue]
5.17
Issue #17: PLMN selection in Light-Connected state

Editor's note: Corresponds to issue #17 in S2-170698.
The LS (C1-170531) from CT1 reads as follows for item 8:

"CT1 noticed that RAN2’s agreements on light connection include a working assumption that PLMN selection is applicable while the UE is in light RRC connection. CT1 would like to notify RAN2 that this would require major changes to TS 23.122 because the procedures for PLMN selection in that specification are currently only applicable to EMM-IDLE mode, whereas the UE is in EMM-CONNECTED mode when in light RRC connection. 

The consequence of not performing PLMN selection while in light RRC connection would be that higher priority PLMN search is not performed by the UE while in light RRC connection. This has no impact for UEs that are in their HPLMN. For roaming UEs, this can delay return to the HPLMN, should the HPLMN become available. 

In order to ensure timely completion of the feature within Rel-14 timeframe, CT1 recommends that for Rel-14, UEs in their HPLMN do not perform PLMN selection while in light RRC connection, and light RRC connection is disabled for roaming UEs. Disabling of light RRC connection for roaming UEs could be achieved by having roaming UEs not signal support for light RRC connection to the network, by having the network not enable light RRC connection for roaming UEs, or by a combination of both mechanisms.

Recommendation #4: For Rel-14, light RRC connection is disabled for roaming UEs, and UEs in their HPLMN do not perform PLMN selection while in light RRC connection."

Disabling Light Connection for roaming UEs would result in reducing the benefits of Light Connection feature as roaming UEs represent a significant number of UEs. Hence, a solution for allowing periodic HPLMN Search for roaming UEs should be studied. 

5.18
Issue #18: RAN paging with S-TMSI
Editor's note: Corresponds to issue #18 in S2-170698.
5.19
Issue #19: RAN paging area across TAs and how to ensure same S-GW
Editor's note: Corresponds to issue #19 in S2-170698.
[Qualcomm intends to provide the text of this issue]
5.20
Issue #20: RAN paging reliability
Editor's note: Corresponds to issue #20 in S2-170698.
[Huawei intends to provide the text of this issue]
5.21
Issue #21: UE Location accuracy and age of location

Editor's note: Corresponds to issue #21 in S2-170698.
[Samsung intends to provide the text of this issue]
5.22
Issue #22: UE and network behaviours when moving in LC to a cell for which the eNB does not support LC
Editor's note: Corresponds to issue #22 in S2-170698.
Per TS 36.331 CR2648r2 (agreed at RAN2#97 as R2-1702348), the UE in RRC CONNECTED with a light RRC connection shall perform RAN Paging Area Update when moving out of the configured RAN paging area. 

Additional signalling compared to an UE in RRC-IDLE mode will be evaluated, and recommendations for deployments and RAN Paging Area configuration will be made to guarantee that Light Connection feature always reduces S1 signalling, which is one of the two main objectives of the original RAN WID (RP-160540).

5.23
Issue #23: CN assistance for LC
Editor's note: Corresponds to issue #23 in S2-170698.
[Qualcomm intends to provide the text of this issue]
5.24
Issue #24: MME to provide (IMSI mod x) to eNB
Editor's note: Corresponds to issue #24 in S2-170698.
[Qualcomm intends to provide the text of this issue]
5.25
Issue #25: How HSS can retrieve the UE’s cell ID and ‘age of location information’ with the Insert Subscriber Data
Editor's note: Corresponds to issue #25 in S2-170698.
[Samsung intends to provide the text of this issue]
* * * * End of Changes * * * *
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