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1 Introduction
In RAN2#105 meeting, following two options are left to be studied further:
	Option 1: In case the existing calculation (T=min (UE specific T, default T) ) would lead to nB<1, T is set to “T/nB” (corresponding to the broadcasted codepoint: e.g. nB=T/64 -> T=64), i.e. to the smallest DRX cycle value such as nB=1. nB is always >=1 (R2-1817339)
Option 2: The UE DRX cycle is set so that enough paging repetitions are available depending of UE coverage conditions. The “useful part” of paging CSS does not overlap. nB might be <1 (R2-1817343)


In this paper, we discuss the issue in details based on above options.
2 Discussion
In option1, if the UE finds the nB is fractional, the UE will force to set nB to 1 and set T to the smallest DRX cycle value such that nB=1. This also applies in the eNB if the eNB receives a DRX cycle from MME such that nB is fractional. Therefore the change in both UE behavior and eNB behavior is expected. Considering there are legacy UEs not supporting nB resetting, there will be mismatching between eNB and UEs if the eNB resets nB as above. Therefore, UE capability is needed. 
In option2, the DRX cycle should also be aligned between the NW and UE. Then the same impacts on UE/NW and the UE capability are needed.

Observation1: In both Option1 and Option2, both UE behavior and eNB behavior will be definitely impacted and UE capability is needed.
We can revisit the mismatching issue between DRX cycle and paging repetitions. Currently, in eMTC, the UE is aware of the CE level information. That means the UE can try to avoid the mismatching issue by taking into account the CE level information. For example, if the UE is in deep coverage, the UE should not request a short DRX cycle. If the UE is in light enhanced coverage, the UE can request either longer DRX cycle or shorter DRX cycle. 
Observation2: UE can try to avoid the mismatching between DRX cycle and paging repetitions by taking into account the CE level information when requesting DRX cycle from MME.
Therefore, we think the fractional nB issue happens in rare case which is comparable to paging failure cases. If it happens, we can use a relative simple solution i.e. set N = max( min( T, nB), 1) to solve the problem. 

Proposal1: If we want to solve the rare fractional nB issue, set N = max (min(T, nB), 1). 
The following changes text proposals can be considered for TS 36.304:

	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, and for NB-IoT also T/512, and T/1024.

-
N: max(min(T,nB),1)
-
Ns: max(1,nB/T)

-
Nn : number of paging narrowbands provided in system information

-
UE_ID:
IMSI mod 1024, if P-RNTI is m
onitored on PDCCH.

IMSI mod 4096, if P-RNTI is monitored on NPDCCH.

IMSI mod 16384, if P-RNTI is monitored on MPDCCH.




The UE capability should be reported to eNB in UE capability information for paging. Then the eNB forwards the UE capability to MME. When there is paging from MME, the MME indicates the UE capability to eNBs for reference.

Proposal2: UE capability is introduced in UE capability information for paging.
The text proposal for TS 36.306 and TS 36.331 is as following:
	For TS 36.306

x.y.z
ue-updatedN-r13
This field indicates whether the UE supports the updated N calculation for paging monitoring as specified in TS 36.304 [14].


	For TS 36.331
–
UE-RadioPagingInfo
The UE-RadioPagingInfo IE contains UE capability information needed for paging.

UE-RadioPagingInfo information element

-- ASN1START

UE-RadioPagingInfo-r12 ::=



SEQUENCE {


ue-Category-v1250




INTEGER (0)


OPTIONAL,


...,


[[
ue-CategoryDL-v1310





ENUMERATED {m1}

OPTIONAL,



ce-ModeA-r13






ENUMERATED {true}
OPTIONAL,



ce-ModeB-r13






ENUMERATED {true}
OPTIONAL


]],


[[
ue-updatedN-13xy






ENUMERATED {true}
OPTIONAL


]]

}

-- ASN1STOP

· UE-RadioPagingInfo field descriptions
ce-ModeA, ce-ModeB

Indicates whether the UE supports operation in CE mode A and/or B, as specified in TS 36.211 [21] and TS 36.213 [23].
ue-Category, ue-CategoryDL

UE category as defined in TS 36.306 [5]. 

ue-updatedN

Indicates whether the UE supports updated N calculation for paging monitoring, as specification in TS 36.304[4].



Proposal3: RAN2 adopts the changes to TS 36.304, TS 36.306 and TS 36.331, and decides on which release(s) the above CRs should be implemented.
3 Conclusion
In this document we discuss the fractional nB issue, and made following observations and proposals:
Observation1: In both Option1 and Option2, both UE behavior and eNB behavior will be definitely impacted and UE capability is needed.
Observation2: UE can try to avoid the mismatching between DRX cycle and paging repetitions by taking into account the CE level information when requesting DRX cycle from MME.
Proposal1: If we want to solve the rare fractional nB issue, set N = max (min(T, nB), 1). 
Proposal2: UE capability is introduced in UE capability information for paging.
Proposal3: RAN2 adopts the changes to TS 36.304, TS 36.306 and TS 36.331, and decides on which release(s) the above CRs should be implemented.
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