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1. Introduction
During RAN2#103bis meeting, paging with fractional nB value was discussed based on [1]. It was agreed that for default DRX cycle, the NW should avoid such configuration. However further discussion is needed for UE specific DRX cycle:

R2-1815084
Paging with fractional nB value
Sequans Communications
discussion
Rel-13
LTE_MTCe2_L1-Core

· MediaTek wonders such configuration actually happens. Sequans explains that they have observed such configuration.

· Intel thinks that the eNB should avoid such invalid configurations.

· Ericsson states that UE may request a DRX cycle from the CN which would not work for RAN. This would mean that the UE may avoid such configuration by requesting one of the DRX cycles that would work.

=> RAN2 acknowledges that there may be some configurations that would not work as intended and lead to ambiguous UE behaviour. RAN2 intends to address this issue and continue the discussion in the next meeting.

=> Default T and T/nB should be configured such that 1 =< nB
=> Further discussion is required for the UE specific DRX cycle
In this contribution, we provide our view on this issue and a possible way forward.
2. Discussion
In the following, we use P to note the denominator of nB (i.e. nB = T/P).

As explained in [1], in eMTC, the DRX cycle T can also be UE specific. Such UE specific DRX cycle TUE is not under NW configuration. From [2], the final UE DRX cycle T is derived as follows: “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”.

Hence, when eNB configures nB=T/64, 128 or 256, it is still possible for a given UE to have nB<1, without possible NW control.

The initial rationale for extending nB values was to allow enough repetitions. Hence, at least for deep coverage cases, it can be assumed that when nB=T/64, 128 or 256, PO spacing of 64, 128, or 256 RFs is required.
Observation 1: Extended nB values are set to allow enough paging repetitions, at least for deep CE
On the other hand, UE specific DRX cycle is supposed to be used to allow shorter DRX cycle, for applications such as voice, which are supported Cat-M1/2 devices (as well as normal UEs supporting CE). In our view, it is desirable to keep the flexibility for such devices to use a DRX cycle shorter than the default one, which may be set to a large value (to target application with lower requirements on reachability).
Observation 2: Using UE specific DRX cycle (shorter than default) could benefit to eMTC 

We see 2 main options to keep the benefits of UE specific DRX cycle while also allowing CE.
Option 1: The UE DRX cycle T is enforced to be always equal or larger than P (nB always >=1)
According to legacy LTE system, T is set to min(TUE, Tcell). T would be further set to max(T, P). 
Assuming nB=T/64, Tcell =128, TUE =32. In legacy, T=32. In this option, T is set to 64. 
Option 2: The UE DRX cycle T is allowed to be lower than P (nB might be <1) 
It is expected that a cell might be configured with a PO spacing P large enough to cover high MCL cases. However, in most of the cases, a device might not need such large PO spacing. 
Assuming nB=T/64, Tcell =128, TUE =32. If the UE is in good coverage, it may monitor only a few subframes per PO (e.g. 2) and may use its desired TUE =32 PO spacing. If the UE is in bad coverage, it may need more repetitions such that a larger PO spacing would be needed, e.g. 64 RFs.
The NW would not know what PO spacing is used by the UE. However, it can be ensured that PO used by the NW and the UE remain aligned so that paging would still be successful (i.e. by paging assuming deeper coverage, the NW would always end up on POs listened by the UE). This is very similar as existing behavior in which the NW doesn’t know how many repetitions are monitored/needed by the UE. The alignment in time is naturally ensured by using PF such that SFN mod 32/64/128 /256= 0. The alignment in frequency (same PNB) can be ensured by enforcing N=1 whenever nB<1, which also avoids the issue of bad distribution over PNBs.
Proposal 1: Discuss above options to support UE specific DRX cycle for eMTC
Both options are not backward compatible; however, this is mainly because the use case was not considered yet. In our view, UE behavior with fractional nB under existing specification is mostly unpredictable. Hence, we are not sure if additional signaling is required to handle backward compatibility (e.g. support indication on UE/eNB side).
Proposal 2: Discuss whether backward compatibility issue needs to be handled
We have provided Rel-13 CRs for both options.
3. Conclusion 

In this contribution, we make the following observations and proposals:

Observation 1: Extended nB values are set to allow enough paging repetitions, at least for deep CE
Observation 2: Using UE specific DRX cycle (shorter than default) could benefit to eMTC
Proposal 1: Discuss above options to support UE specific DRX cycle for eMTC
Proposal 2: Discuss whether backward compatibility issue needs to be handled
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