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1. Introduction
During RAN#85, support of “UE specific DRX” for NB-IoT was discussed based on [1] which made the following observation/proposal:

Observation: UE specific DRX can be easily supported for NB-IoT by removing corresponding restrictions in specifications without introducing new mechanism.

Proposal: Revise the WID for Rel-16 NB-IoT to introduce UE specific DRX.

RAN#85 agreed on a revised WID [2] and on an LS to SA2/CT1 [3]. 

However, we believe supporting “UE specific DRX” for NB-IoT by “removing corresponding restrictions in specifications without introducing new mechanism” (as in [1]) would introduce major backward compatibility issues. 

In this contribution, we discuss this issue and the support of UE specific DRX for NB-IoT in more details.
2. Discussion
The UE specific DRX cycle TUE can be requested by a UE at NAS level, in Attach or TAU. It cannot be rejected by the MME. 

When NB-IoT was designed, the non-support of the “UE specific DRX” feature was implemented at AS level, by making any configured TUE non-applicable in AS (both at UE and eNB) while camped on an NB-IoT cell. The UE NAS layer may already, from Rel-13 provides (i.e. configures, as there is no possible rejection), a TUE while camped on an NB-IoT cell. The TUE will be conveyed by the MME to the eNB when paging the UE on an NB-IoT cell. However, it is up to the UE AS layer and to the eNB to ignore this configured TUE.

The mechanism was explained in an LS from SA2 [4]:

Hence to minimise RAT specific functionality in the MME, SGSN, UE, and S1 interface, it is suggested that the existing (UE-optional) procedures are made relevant only to WB-E-UTRAN, and the eNB just ignores any (short) DRX parameter received in the S1-AP Paging message when paging on NB-IoT cells. 

Similarly, if the UE does send a DRX parameter “for WB-E-UTRAN/GERAN/UTRAN” to the MME via NB-IoT, the MME can just reuse existing functionality to respond to the UE.
It is captured in 23.401 (EPS)

During Attach and Tracking Area Update procedures performed on NB-IoT cells, the normal EPS procedures apply, e.g. the UE can (but need not) provide a UE Specific DRX parameter that applies on WB-E-UTRAN cells.
[…]

The UE Specific DRX parameter is not used by the E-UTRAN for paging from NB-IoT cells (see TS 36.304 [34]).
Similar text was also captured in 23.501 (5GS).

There are already deployed legacy devices (typically NB-IoT / Cat-M devices) implemented according to above specification excerpts, which minimizes the impact on NAS layer.

Observation 1: A legacy NB-IoT UE may provide a UE Specific DRX which is handled normally by CN, but ignored at UE AS / eNB while camped on a NB-IoT cell
The proposal to “remove restrictions” [1] would have the following impact:

· Updated UE (providing a UE specific DRX) / Legacy NW: the UE will use the “UE specific T” while the eNB will use the “default T”. 

· Legacy UE (providing a UE specific DRX) / Updated NW: the UE will use the “default T” while the eNB will use the “UE specific T”.

The impact of having UE and eNB using different T values can be derived from 36.304. Some companies indicated that since those values are power of 2, this would translate into e.g. just power consumption increase for the UE. This is not the case. The used T value impacts the calculation of paging group (Paging Frame/PO) and paging carrier. Hence in both cases above:

· The eNB may page the UE on non-monitored PO/PF/paging carrier

· The UE may monitor PO/PF/paging carrier where it will never be paged

I.e. the paging functionality is broken, which is a major interoperability issue. It is critical that both UE and eNB have the same understanding of the used T value for correct paging operation.
Observation 2: Removal of restrictions as in [1] would break the paging functionality between a legacy UE / updated NW and between an updated UE / legacy NW

We believe any solution should take this backward compatibility into account. In particular, it shall take into account the presence on the field of legacy NB-IoT UEs already signaling a “UE specific DRX” value.
Proposal 1: Support of “UE specific DRX” for NB-IoT shall take into account backward compatibility issues with legacy NB-IoT UEs / eNBs already providing / receiving a “UE specific DRX” value
In addition, it is known that for NB-IoT, nB values were extended to space out POs so that there is no PO overlap (taking account possible repetitions). The usage of “UE specific DRX” will introduce such PO overlap, as well as fractional nB (already discussed in the context of eMTC). Given some capabilities/signaling is needed for NB-IoT UE specific DRX support, RAN2 should take the opportunity to leverage the long discussion that took place (for instance, it makes no sense to calculate paging carrier based on UE_ID/(N*Ns) with fractional N*Ns as this will be detrimental to load balancing).

Proposal 2: Address the PO overlap / fractional nB issue 
3. Conclusion 

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

Observation 1: A legacy NB-IoT UE may provide a UE Specific DRX which is handled normally by CN, but ignored at UE AS / eNB while camped on a NB-IoT cell
Observation 2: Removal of restrictions as in [1] would break the paging functionality between a legacy UE / updated NW and between an updated UE / legacy NW
Proposal 1: Support of “UE specific DRX” for NB-IoT shall take into account backward compatibility issues with legacy NB-IoT UEs / eNBs already providing / receiving a “UE specific DRX” value
Proposal 2: Address the PO overlap / fractional nB issue 
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