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Discussion and Decision
1
Introduction
The following objective is listed within the eNB-IoT WID ([1]):

New Power Class(es)
· Evaluate and, if appropriate, specify new UE power class(es) (e.g. 14dBm), and any necessary signaling support, to support lower maximum transmit power suitable for small form-factor batteries, with appropriate MCL relaxations compared to Rel-13 (RAN4, RAN2).
In this contribution we discuss aspects linked to the support of low power UEs.
2
Discussion
2.1
Indication of low power class to the network 
In case that new UE power class(es) are introduced, it is expected that the maximum transmit power will be quite low (e.g. 14 dBm) to accommodate small form factor. As a result, this low power UE will have much lower uplink coverage than other UEs and will require significantly larger number of repetitions in the uplink in coverage limited situations. Until the eNB has knowledge of the UE power class, it may have to use higher repetition level in the uplink. This can lead to large amount of overhead being consumed. Thus, it would be beneficial for the network to find out about UE with limited maximum transmission power as soon as feasible. Two methods can be considered – indication via NPRACH resource or indication via Msg3. Indication via NPRACH resource will allow Msg3 resource allocation to be optimized as well. However, this will require further partitioning of NPRACH resource. In order to maintain equivalent NPRACH performance, NPRACH resource would then have to be increased accordingly. This overhead is present regardless of the number of access attempts by low power UE. Furthermore, low power UEs that are in good conditions do not require additional repetition in Msg3 compared to Rel-13 UEs. Therefore, it is more beneficial to use Msg3 to inform the network of UE’s power class.
Proposal 1: Low power (e.g. 14 dBm) UE indicates its power class to the network using Msg3.
2.2
Impact of low power UE upon coverage level selection
As described by [6] for the random access procedure the network provides the UE with a set of RSRP thresholds associated with enhanced coverage levels (up to 3) and corresponding NPRACH configurations; the UE compares the measured DL RSRP with the RSRP thresholds provided by the network and derives its coverage level, hence the NPRACH configuration to be used.
For low power UEs the non-ideal RSRP accuracy increases the risk to have a wrong coverage level selected by the UE, specially at the proximity of the RSRP thresholds. As a consequence the UE would select a wrong NPRACH configuration, which would mean that either the random access fails or a fallback procedure is introduced to force the UE to change its coverage level/NPRACH configuration after some uncessful attempts, which the drawbacks associated to the latter because of the additional delay (e.g. risk to exceed the 10s latency requirement).
Following [7] it is therefore proposed for low power UEs that the coverage level selection is adjusted according to the UE power class.

Proposal 2: it is proposed that the coverage level selection is adjusted according to the UE power class.

2.3
Use of low power class UEs for UTDOA positioning

The support of low power UEs also raises issues related to UTDOA positioning. First and as stated by [2], the UE maximum transmitting power has a huge impact upon positionning accuracy. As for 23/20 dBm Rel-14 UEs proposals could be made for improvements but then the negative impacts upon inter-cell interferences will have to be assessed. Depending of the results and as for Rel-13 UEs (see [3]) implementing muting of neighboring cells could be needed.
Observation 1: the use of UTDOA positioning for low power UEs:
- Raises issues related to positioning accuracy.
- Attempts to improve positioning accuracy may have negative impacts upon inter-cell interferences which will have to be assessed; implementing muting of neighboring cells could be needed.
Another aspect to be dealt with for support of UTDOA positioning by low power UEs is the near-far effect described in [4]; obviously this effect will be increased for “near” 23/20 dBm UEs vs “far” low power UEs, and it is today FFS whether such an issue could be managed by a LMU.

Observation 2: it is FFS whether a LMU is able to manage the near-far effect for low power UEs.
It is therefore proposed that either:
- It is agreed by RAN1 that low power UEs do not support UTDOA positioning, or,
- UTDOA positioning accuracy for low power UEs is FFS.

For the second case:
- The need to deal with inter-cell interferences (e.g. by implementing muting of neighboring cells) is FFS.
- The ability for the LMU to manage the near-far effect is FFS. 
- The impacts upon the network (including the LMU) are FFS.

Proposal 3: either:
- It is agreed by RAN1 that low power UEs do not support UTDOA positioning, or,
- UTDOA positioning accuracy for low power UEs is FFS. The need to deal with inter-cell interferences, the ability for the LMU to manage the near-far effect and the impacts upon the network (including the LMU) are FFS.
In the case RAN1 would agree that low power UEs shall support UTDOA positioning and since the TS 36.111 is owned by RAN4 is it proposed that RAN1 liaises with RAN4 to ask them whether the LMU would be able to deal with the near-far effect for such UEs.
Proposal 4: in the case RAN1 would agree that low power UEs shall support UTDOA positioning it is proposed to liaise with RAN4 to ask them for guidance about the LMU ability to manage the near-far effect for such UEs.

3
Conclusions
In this contribution, we consider support of low power UEs and make the following observations and proposals:
Proposal 1: Low power (e.g. 14 dBm) UE indicates its power class to the network using Msg3.

Proposal 2: it is proposed that the coverage level selection is adjusted according to the UE power class.
Observation 1: the use of UTDOA positioning for low power UEs:
- Raises issues related to positioning accuracy.
- Attempts to improve positioning accuracy may have negative impacts upon inter-cell interferences which will have to be assessed; implementing muting of neighboring cells could be needed.
Observation 2: it is FFS whether a LMU is able to manage the near-far effect for low power UEs.

Proposal 3: either:
- It is agreed by RAN1 that low power UEs do not support UTDOA positioning, or,
- UTDOA positioning accuracy for low power UEs is FFS. The need to deal with inter-cell interferences, the ability for the LMU to manage the near-far effect and the impacts upon the network (including the LMU) are FFS.

Proposal 4: in the case RAN1 would agree that low power UEs shall support UTDOA positioning it is proposed to liaise with RAN4 to ask them for guidance about the LMU ability to manage the near-far effect for such UEs.
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