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1 Introduction
In RAN2#90 it was agreed that: 
“Once the UE wakes up the UE determines the Paging Frame (PF) and Paging Occasion (PO) based on the legacy DRX formula/cycle (i.e. no change on the paging occasion computation).”

Currently, information in SIB2 within the RadioResourceConfigCommon field is used by the UE to determine the PF and PO. A new SIB for Release 13 LC UEs may also be expected to contain the corresponding information elements.
2 Paging Occasion Change Indication
UEs that are in idle mode eDRX may not be awake to be able to receive the standard page for SI-RNTI so that they can be made aware of a change in the SIB information that could affect their PF and PO. They will continue to use the previously received PF/PO calculation information until they refresh SIBs. The SIB refresh may not happen for many eDRX cyles. Currently 3 hours is the required default SIB refresh interval but longer intervals up to 24 hours may possibly be agreed for release 13 LC and EC UEs.
Observation 1: 

UEs in idle mode eDRX may not be aware of PO and PF affecting changes indicated in SIB2 or its mSIB equvalent and may become unable to respond to pages.

It is not acceptable to have these UEs become unreachable for an extended time upon SIB changes. 
It has been suggested that a solution would be to have a UE waking from a long eDRX sleep read SIB1 or mSIB1 in order to see if there has been a change that would require it to re-acquire SIBs. This would solve the problem, but requiring a SIB read every eDRX cycle significantly reduces the power savings that are possible. This is not the most desirable solution for a mode of operation that is intended to save power.
One possibility upon a change would be to page each UE that is in eDRX on its previous PO and require it to re-acquire SIBs. Since the eDRX interval may be up to one hour or more this would require the eNB to keep track of and individually page the UEs using the previous PO for some time after the change until an accepable proportion of them have responded. Repeated attempts may be necessary in case of pages not received. This is a cumbersome mechanism that may also require a high number of pages if many UEs are in eDRX.
A change in the SIBs does not necessarily mean a change in the information elements that affect the PF and PO of the UEs in eDRX. In an eNB that is aware that UEs are operating with eDRX, a change of the specific information elements (as shown in the appendix) could be inhibited. 
It is also questionable how often these particular information elements would actually need to be changed.

If a change is necessary then a possible solution could be to prepare in advance by telling all UEs in eDRX to go to a legacy shorter DRX so that they could be paged to update SIBs and then after the change they could be put back to eDRX. This solution requires the UEs to temporarily use more power in the regular DRX cycle and therefore it is not a mechanism that should be applied frequently.

Any mechanism that requires paging many UEs individually is also undesirable from a traffic perspective.

Observation 2: Mechanisms for informing UEs in eDRX of a SIB change may be inefficient for system traffic and UE power usage.
Another possibility would be to have a default value for the values in the radioResourceConfigCommon field in SIB2 and the equivalent mSIB for UEs to apply when in eDRX operation. This possibility has been noted for SIB IE reduction in the RAN2 email discussion in preparation for RAN2#91 (Discussion point 12) on LC-MTC SIB content with respect to Release13 LC and EC UEs. The same concept could be used for when entering eDRX mode for all categories of release 13 UEs. This would  avoid a need to explicitly transmit values in any SIB.
Proposal 1:

RAN2 should consider methods for informing UEs in idle mode eDRX of changes in SIB that affect their PO/PF or consider a default value for the parameters for UEs operating in eDRX.
3 Conclusions
Observation 1: 

UEs in idle mode eDRX may not be aware of PO and PF affecting changes indicated in SIB2 or its mSIB equvalent and may become unable to respond to pages.
Observation 2: Mechanisms for informing UEs in eDRX of a SIB change may be inefficient for system traffic and UE power usage.

Proposal 1:

RAN2 should consider methods for informing UEs in idle mode eDRX of changes in SIB that affect their PO/PF or consider a default value for the parameters for UEs operating in eDRX.

4 Appendix – SIB2 PO/PF Determining IEs
Information included in legacy SIB2 from TS36.331:
	RadioResourceConfigCommon field descriptions

	additionalSpectrumEmissionSCell

The UE requirements related to IE AdditionalSpectrumEmissionSCell are defined in TS 36.101 [42].

	defaultPagingCycle

Default paging cycle, used to derive ‘T’ in TS 36.304 [4]. Value rf32 corresponds to 32 radio frames, rf64 corresponds to 64 radio frames and so on.

	modificationPeriodCoeff

Actual modification period, expressed in number of radio frames= modificationPeriodCoeff * defaultPagingCycle. n2 corresponds to value 2, n4 corresponds to value 4, n8 corresponds to value 8 and n16 corresponds to value 16.

	nB

Parameter: nB is used as one of parameters to derive the Paging Frame and Paging Occasion according to TS 36.304 [4]. Value in multiples of 'T' as defined in TS 36.304 [4]. A value of fourT corresponds to 4 * T, a value of twoT corresponds to 2 * T and so on.


Information on paging occasion determination from TS36.304:
7.1
Discontinuous Reception for paging
The UE may use Discontinuous Reception (DRX) in idle mode in order to reduce power consumption. One Paging Occasion (PO) is a subframe where there may be P-RNTI transmitted on PDCCH addressing the paging message. 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.

PF and PO is 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

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 and i_s formulas above.

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

-
T: DRX cycle of the UE. 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. 

-
nB: 4T, 2T, T, T/2, T/4, T/8, T/16, T/32.
-
N: min(T,nB)

-
Ns: max(1,nB/T)

-
UE_ID: IMSI mod 1024.

IMSI is given as sequence of digits of type Integer (0..9), IMSI shall in the formulae above be interpreted as a decimal integer number, where the first digit given in the sequence represents the highest order digit.

For example:


IMSI = 12 (digit1=1, digit2=2)

In the calculations, this shall be interpreted as the decimal integer "12", not "1x16+2 = 18".
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