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1
Introduction
According to the work item description for “Signalling reduction to enable light connection for LTE” [1] the WI has initially a study phase to investigate following options:
· Signalling reduction due to handover, considering UE centric mobility, e.g. cell (re)-selection. (RAN2/3, Q3/2016) 

· Signalling reduction due to Paging, considering limiting the Paging transmission within a more limited area. (RAN2/3, Q2/2016) 

· Signalling reduction to CN over S1 interface due to mobility and state transitions by hiding them from CN. (RAN2/3, Q3/2016) 

· UE context storage and retrieval along with UE mobility across different eNBs. (RAN3/2, Q3/2016)

· Necessity of a new RAN based state (RAN2, Q3/2016)

Initial discussion on this topic took place in RAN2#93bis which ended up to following assumptions:

=>
Work assumption to study the paging enhancement is “S1 connection of a UE lightly connected is kept and active, in order to hide the mobility and state transitions from CN”

=>
Work assumption: Light connected UE can be addressed only by the trigger of paging initiated by eNB or MME.
In this we analyse possible impacts to paging calculation and reselection handling
2
Discussion
2.1 
Reselections and 36.304
Generally it has been assumed that UE mobility in light connection would be based on reselections. Currently UE performs reselections in RRC_IDLE only and thus there is no need for network to provide reselection related parameters in dedicated signalling. This seems to suite well also for light connection where UE may move from a cell to another without notifying network about the change. Of course network could provide parameters for all the cells of LCA when moving UE to the light connected state but this might become quite a burden as anyway NW needs to broadcast current reselection parameters for legacy purposes.

Observation: At least one needs to provide reselection parameters via system information

Currently UE may be given reselection priorities in the RRCConnectionRelease as well – if some other message/way is used to move UE to light connected state it is beneficial to provide similar parameters to UE being moved to light  connected state  in order to achieve similar reselection behaviour as is done in the current LTE system. This would also enable UE specific control to avoid load to be focused on specific layer.

Proposal: Provide reselection parameters in system information as well as in the command used to move UE to light connected state similar to RRCConnectionRelease in the existing system.

One could also consider having LC area specific reselection parameters but as the current system allows cell specific offset that seems to cover this scenario as well. Signaling gain would be quite limited from introducing LC area specific parameters.
Proposal: Do not introduce LC area specific reselection parameters
2.2
Paging and 36.304
In the 36.304 we have currently following calculation for paging:

One Paging Frame (PF) is one Radio Frame, which may contain one or multiple Paging Occasion(s). When DRX is used the UE needs only to monitor one PO per DRX cycle.

One Paging Narrowband (PNB) is one narrowband, on which the UE performs the paging message reception.

PF, PO, and PNB are determined by following formulae using the DRX parameters provided in System Information:

PF is given by following equation:

SFN mod T= (T div N)*(UE_ID mod N)

Index i_s pointing to PO from subframe pattern defined in 7.2 will be derived from following calculation:

i_s = floor(UE_ID/N) mod Ns

If P-RNTI is monitored on MPDCCH, the PNB is determined by the following equation:

PNB = floor(UE_ID/(N*Ns)) mod Nn

System Information DRX parameters stored in the UE shall be updated locally in the UE whenever the DRX parameter values are changed in SI. If the UE has no IMSI, for instance when making an emergency call without USIM, the UE shall use as default identity UE_ID = 0 in the PF, i_s, and PNB formulas above.

The following Parameters are used for the calculation of the PF, i_s, and PNB:

-
T: DRX cycle of the UE. Except for NB-IoT, if a UE specific extended DRX value of 512 radio frames is configured by upper layers according to 7.3, T =512. Otherwise, T is determined by the shortest of the UE specific DRX value, if allocated by upper layers, and a default DRX value broadcast in system information. If UE specific DRX is not configured by upper layers, the default value is applied. UE specific DRX is not applicable for NB-IoT.

-
nB: 4T, 2T, T, T/2, T/4, T/8, T/16, T/32, T/64, T/128, and T/256.

-
N: min(T,nB)

-
Ns: max(1,nB/T)

-
Nn : number of paging narrowbands provided in system information

-
UE_ID:
IMSI mod 1024, if P-RNTI is monitored on PDCCH.
IMSI mod 4096, if P-RNTI is monitored on NPDCCH.
IMSI mod 16384, if P-RNTI is monitored on MPDCCH.
As it is not assumed that LC area paging load would be significantly different from legacy paging it seems to be useful to reuse paging calculations as currently defined – This way there is no need to broadcast any new parameters nor send them in dedicated signalling to the UE. One problem though exists assuming that eNB is the one who generates the paging message is that MME does not provide IMSI (UE Identity Index value in 36.413 used for PO/PF calculation) nor S-TMSI (paging identity) to the eNB. Al. One alternative is to just enable MME to provide these parameters (e.g. in the intial context setup) to the eNB or then one could define completely new UE identity and management to be handled by eNB. As the identity handling is already handled by MME there does not seem to be great benefit to duplicate this feature in the eNB. Of course one possible problem with this approach is that UE identity index value (part of IMSI) is stored for extensive periods in the eNB. This could be a problem and should be checked with SA3 and of course RAN3 if the provision of additional parameters is possible.
Proposal: Do not introduce new identity for paging for light connection. Check if this is possible with SA3 and RAN3
3
Conclusions
In this paper we discussed possible introduction of reselections and paging for light connection and came to following conclusions:

Observation: At least one needs to provide reselection parameters via system information

Proposal: Provide reselection parameters in system information as well as in the command used to move UE to light connected state similar to RRCConnectionRelease in the existing system.

Proposal: Do not introduce LC area specific reselection parameters
Proposal: Do not introduce new identity for paging for light connection. Check if this is possible with SA3 and RAN3
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