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1	Overall description
SA 2 thanks CT 1 for involving them in the discussion on the RAN work on “light connection” under Rel-14 LTE_LIGHT_CON-Core WID.
SA 2 understand that the RAN WID is in RP-160540 and that the information provided in the Annex part of the RAN 2 LS in R2-163714 (in association with the RAN 3 response LS is R3-163259=S2-170017) represents the latest status of the RAN E-UTRAN work.
SA 2 believe that this feature is very similar to what is being postulated for use with the New Radio RAN. SA 2 also note that, at the system level, these features have many similarities to, as well as some differences (e.g. no CS domain and no Drift RNC) to, UMTS’ URA_PCH state. 
SA 2 understand that this feature is intended to be part of Release 14, however, SA 2 have not previously conducted any work on this topic. Hence SA 2 assume that the feature will have to use new RAN functionality to ensure that existing services and core network capabilities are not disrupted and that RAN will design the feature such that the need for new core network functionality should be relatively small.
SA 2 would like to provide the following initial information on this feature.
SA 2 thanks CT 1 for identifying some potential system impacts and would like to provide RAN 2, RAN 3 and CT1 with the following thoughts on those, and other issues:
Issues raised by CT 1
a) [bookmark: OLE_LINK19][bookmark: OLE_LINK14]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;
SA 2 assume that:
i) the eNB terminating the S1 connection ensures that the UE is reliably paged in all the cells within the RAN paging area; and
ii) when the device leaves the RAN paging area, the UE shall contact the network and the network then updates its RAN paging area information or (e.g. the core network) moves the UE to full-idle state and releases the old S1 interface connection.
Hence there is no need for any re-paging at the MME level.
Note that RAN paging failure is NOT a reason for the E-UTRAN to release the RRC connection as this would cause state mis-synchronisation between UE and the network. Such state mis-synchronisation must be minimised as it tends to require extensive, time consuming abnormal case analysis and documentation in the specifications, and, tends to lead to degraded system performance.
b) 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;
From a system point of view, SA 2 consider the mobile to be in connected state. Hence if the UE moves to 2G/3G, the UE would update the core network and the old S1 interface connection would be released.
c) 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.
i) To handle situations such as when the mobile is switched off when out of coverage, SA 2 assume that RAN will implement some form of “Periodic RAN Paging Area Update” functionality to replicate the Periodic Tracking Area Update functionality (and hence avoid impacting the PTU’s associated implicit Detach/PDN disconnection functionality). SA 2 assume that the MME will have to inform the RAN of the value of the Periodic TA Update timer so that e.g. the Periodic RAN Paging Area Update timer is not set to a greater value.
ii) In addition, to ensure that the ‘presence reporting functionality’ provided by the core network’s SMS message waiting flags is still supported, the RAN will need to implement new functionality, e.g. to report to the MME when the UE has returned to coverage following an unsuccessful NAS message delivery attempt.

Other issues
a) The RAN needs to avoid using “light RRC connections” for mobiles that have used NAS signalling to negotiate the use of eDRX or PSM. SA2 assume that an indication of eDRX/PSM use can be added to S1AP signaling messages, e.g. sent during the Attach, Service Request and Handover procedures.
b) The RAN needs to ensure that the negotiated NAS DRX is respected.
c) Mis-synchronisation of UE and RAN/CN states should be minimized, however, it should be expected to occur and the consequences of it occurring shall not impact the customer
i) “UE-full-idle / RAN&CN light connected” could occur e.g. following the UE failing to access the local cells and might persist for the duration of the Periodic RAN Paging Area Update timer/Periodic TAU timer. Provided that the RAN (re)pages with the Core Network Identity (S-TMSI/IMSI) at the NAS’ paging occasion, then most problems might be avoided.
ii) “UE-light-connected / RAN&CN full idle” may occur when the RAN or CN decides to release the UE but the UE is temporarily out of coverage. Provided that the UE has a periodic RAN update timer  ≤ periodic TAU timer, and, that the UE responds to paging with its S-TMSI/IMSI and monitors the NAS paging occasion, then most problems (e.g. CN implicit detach) might be avoided.
d) Service related functionality (such as searching for more-preferred PLMNs of that country) should be supported in “light connected” state.
e) 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.
f) In line with existing NAS functionality for RRC connected and RRC idle, SA2 expect that the light-connected UE will perform movement based TAUs when it moves into a cell that is not in the List of TAIs in the Attach/TAU Accept message. 
i) From an MME perspective, this should enable the RAN paging area boundaries to be independent of the TA boundaries.
ii) However, Serving Gateway area boundaries do not cross TA boundaries and it is important that all cells in the RAN paging area are ‘connectable’ to the current Serving GW.
Solutions for ii are for further study.
g) how to support “paging priority” is FFS
h) the identification of other issues is FFS.

2	Actions
To RAN 2, RAN 3, CT 1:
ACTION: SA2 politely asks RAN 2 and RAN 3 to work with SA 2 and CT 1 to specify solutions for the above issues.
3	Dates of next SA 2 meetings
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