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1. Introduction
In RAN2#105, solutions related to “Paging configurations and fractional nB value” issue were discussed offline and online, with the following conclusion:
R2-1902686
Solutions for Paging configurations and fractional nB value Sequans Communications


Option 0: Restrict the UE to propose a value to the MME which leads to nB < 1.


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)


Option 3: In case the existing calculation (T=min (UE specific T, default T) ) would lead to nB<1, T is set to default T (variant from Option 1). nB is always >=1.
· RAN2 will continue to discuss options 1 and 2.
In this contribution, we summarize both options and propose a way forward.
2. Discussion
The issue as well as an example is described in the Annex.

From previous discussions, RAN2 agreed the UE specific DRX cycle is useful for eMTC (i.e. using a DRX cycle shorter than the default cell specific DRX cycle). RAN2 agreed to continue studying based on Option 1 and 2. 
Both options have the advantage to avoid NAS signalling (TAU request) to update the eDRX cycle upon mobility or coverage change, i.e. no power consumption/signalling overhead impact. A UE desiring a short DRX cycle may request e.g. Tue=32 (in the example of the Annex) upon ATTACH or TAU, and it is expected both options would enable to derive POs at RAN level, preventing any further issue.
Both options have RAN impact (eNB needs to implement this behaviour). They may require UE/NW capability.

We summarize the options as follows, based on latest discussion report (R2-1902686).
Option 1: UE uses smallest DRX cycle such that nB>=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)

Pros:  nB >=1 so no Paging CSS overlapping, no PO distribution issue to handle.
Cons: the lowest achievable DRX cycle is limited by the nB setting (when nB=T/64, lowest is 64), i.e. by the worst coverage case supported in the cell (as extended nB values would be set to support Rmax repetitions). In the example, T is set to 64 (corresponding to nB=1), worse than desired Tue=32 but better than default T=128.
Specification impact: A rule could be added in 36.304 so that when calculating the cycle T, T is forced to be at least equal to P, i.e. nB is forced to be >=1. In other words, when calculating T, if nB<1, T is set to P (which results in nB=1).  (see R2-1817339). Could be specified from Rel-16. 
Option 2: UE may use even smaller DRX cycle (such that nB<1) 
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)

Pros:  the lowest achievable DRX cycle is not limited by the worst coverage case supported in the cell. E.g. in above example, a UE in good conditions would only require a few repetitions and could use T=32. The solution handles nB<1 so can be used also to handle misconfigured networks (i.e., default broadcasted values causing nB < 1).
Cons: can have nB<1, i.e. need to handle possible PO distribution issue, and possible CSS overlapping. Need some kind of dynamic adaptation as DRX cycle may need to be updated depending on conditions, hence expected to be more complicated.
Specification impact: See R2-1817343. T is calculated as per legacy. The value N is enforced to be 1 when nB is fractional, which solves any PO distribution issue. In the example above, T would be 32, nB=0.5, but N=1. Then, if UE needs more repetitions than can fit in its DRX cycle, it can use a larger DRX cycle (by skipping POs in the proposed CR modelling). Could be specified from Rel-16.
3. Conclusion and Way forward
Option 2 has more technical benefits (allows reaching smaller DRX cycles), but is more complicated.
Option 1 has less technical benefits (lowest DRX cycle limited by “T/nB” value), but is simpler.
Hence we make the following proposals:
Proposal 1: Try to agree on Option 2, if no consensus, go for Option 1

Proposal 2: Add a UE capability (no NW capability)

Proposal 3: Introduce CRs from Rel-15 with possible early implementation 

Proposal 4: Target final CRs for RAN2#106
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Annex 

We use P to note the denominator of nB (i.e. nB = T/P).

We consider the following example for discussion purpose: default DRX cycle T=128, nB=T/64. The assumption is that nB uses an extended nB value (T/64) to allow for enough repetitions to be sent in the worst coverage case supported in the cell (since extended nB values were added for this purpose).

We consider an eMTC UE running an application requiring short DRX cycle. In this example, the UE would like to have a shorter DRX cycle than the default one 128, e.g. down to 32 if possible. However requesting Tue=32 leads to possible issues as reported in R2-1901523 (e.g., freq/time distribution of POs, paging CSS overlap).
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