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In this meeting in total 6 documents are submitted to this agenda item. A list of contributions can be found in the Reference section. This documents summaries the views from different sourcing companies and their proposals regarding the narrowband measurement accuracy improvements. 

Summary
A list of contributions as well as their observations and proposals are summarized as follows. 
	R1-1803876 On the support of NB-IoT small cell	Huawei, HiSilicon
· Observation 1: UL power control parameters are carefully configured by the network to control the uplink interference to the whole system including in-band legacy LTE.
· Observation 2: By taking interference levels into consideration, the network can configure an appropriate P-max to exploit the power margin of UEs in small cells in e.g. basements without impact on other UEs. 
· Observation 3: It is very risky for the NB-IoT network to give UE the right to transmit more power than the P-max which is carefully configured by the network for the purpose of managing interference. 
· Proposal 1: The DL power allocation specified in section 16.2.2 of TS 36.213 is reused for NB-IoT small cells.
· Proposal 2: UE is not allowed to transmit more power than the configured P-max, even if P-max is lower than UE’s maximum capability.
· Proposal 3: The uplink power control specified in section 16.2.1 of TS 36.213 is reused for NB-IoT small cells.

R1-1804161 NB-IoT small cell support       	Ericsson
· Observation 1: The impact of NB-IoT RSRP measurement inaccuracy is potentially bigger in a small cell environment, as more cells are deployed in a given areas.
· Observation 2: In terms of interference management, it may be beneficial to enable fast DL power adjustment in small cell nodes that support NB-IoT.
· Observation 3: When a UE is in CE level 1 and CE level2, the UE should be allowed to transmit at higher power than , which is both beneficial for UL resource usage and UE battery life.
· Observation 4: Due to RRC reconfiguration is not supported by the CP solution, it is not possible to adjust the parameters that control the UL transmit power of an NB-IoT UE without releasing it first. This is not beneficial from both resource usage and interference management point of view.
· Observation 5: It is beneficial from an UL resource usage and power consumption point of view to let the eNB have more controls of the UL transmit power, and in some cases exceed the  , or set different maximum allowed transmit power for different coverage levels.
· Proposal 1: In order to exploit the coverage enhancement feature, when in extended coverage, for NPUSCH transmission, an NB-IoT UE should be allowed to transmit at higher power than the set by a cell when taking into account the interference aspects.
· Proposal 2: In addition to introducing maximum NPRACH UL transmission power based on the coverage levels, it is also beneficial to introduce power ramping procedures for UEs in CE level 1 and/or CE level 2.

R1-1804192 On small cell support for NB-IoT	ZTE, SaneChips
· 
Proposal 1: Introduce   for NB-IoT UE which require UL repetition transmission.
· 
Proposal 2:  eNB can configure  to be used in certain CE level or with certain repetition.

R1-1804265 Small cell support in NB-IoT	Nokia, Nokia Shanghai Bell

· Observation 1: The MCL corresponding to the coverage limit on the DL varies over a large range depending on the transmit power and antenna gain in different types of cells.
· Observation 2: The reduced transmit power in small cells causes a coverage imbalance between the UL and DL.
· Observation 3: For some DL channels, the MCL deficiency in small cells relative to the design target of 164 dB is partially offset by the over design of coverage enhancement.
· Observation 4: The target MCL for small cells can be reduced based on the reduction in transmit power for a class of eNBs. The reduction can be less than the difference in transmit power from the macrocell eNB.
· Proposal 1: Consider enhanced UE reporting, such as path loss from the strongest neighbor cell, to support UL power control in small cells for mitigating potential interference effects in heterogeneous deployments.
· Proposal 2: The network can configure the use of higher UE transmit power by small-cell UEs in deep coverage enhancement.

R1-1804335 Power control for extended coverage UE	Samsung

· Proposal #1: 
For extended coverage level 2, the transmit power for NPRACH is the max transmit power of UE’s power class. 
For extended coverage level 1, the power ramping is supported for NPRACH, the transmit power ramp up from P-max to the max transmit power of UE’s power class. 
· Proposal #2: 
For extended coverage level 0, the max transmit power of Msg 3 and PHR in Msg 3 is limited by P-max if configured.
For extended coverage level 1& 2, the max transmit power of Msg 3 and PHR in Msg 3 is based on its power class.

R1-1804525 UL power control enhancement for NB-IoT small cell	LG Electronics
· Proposal 1.	If network operators require supporting relevant scenarios, it can be considered to introduce configuration of UE-specific maximum transmit power which can override existing P-max value configured cell-specifically
FFS if the UE-specifically configured maximum transmit power can be maintained regardless of the UE’s RRC connection status
FFS if the UE-specifically configured maximum transmit power applies to NPRACH or NPUSCH or both NPRACH and NPUSCH




In RAN1#92, the following agreements were made
“
· FFS the needs of UL power control enhancement in NB-IoT small cell.
· RAN1 does not further study the following topics in NB-IoT small cell in Rel-15
· UL/DL decoupling
· Cell range expansion techniques with NB-IoT small cell
 “. 

Way forwards
From the submitted contributions, most of the sourcing companies except [1] prefer to be able to configure and allow UE CE1 and CE2 to exceed the P-max value configured by the network, if the actual UE TX power is larger than P-max, or if P-max can be configured per coverage level. Based on majority view, it is proposed that 

Proposal 1. [image: ]
In Rel-15, in additional to a maximum allowed UL transmit power                       for CE0 and legacy NB-IoT UEs, the network can optionally configure additional maximum allowed UL transmit power for UEs in CE1 (denoted as P-max-CE1) and CE2 (denoted as P-max-CE1). The additional maximum allowed UL transmit power is applied for NPUSCH in connected mode.
· FFS for NPRACH and msg3. 
· [image: ]FFS for NPUSH whether the configuration is UE-specific or cell specific. 
[image: ] In the absence of P-max-CE1 and P-max-CE2, the UE is not allowed to exceed the configured                      even if its maximum available transmit power is larger than                        .  
[image: ]In the absence of P-max-CE2, the UE in CE2 applies P-max-CE1 as its maximum transmit power. 
Note, here                 is the configured UE transmit power for narrowband IoT transmission defined in TS 36.331 (a.k.a. P-max) for subframe i of serving cell. 
CE levels are defined based on the NRSRP thresholds signalled in SI for NPRACH CE level selection. 

There is one proposal to consider enhanced UE reporting, such as path loss from the strongest neighbour cell, to support UL power control in small cells for mitigating potential interference effects in heterogeneous deployments [4]. Based on the understanding of the feature lead, this has been agreed in RAN2 in the previous meeting that NRSRQ can be reported in msg5 for the serving cell. Furthermore, RAN2 discussed that due to security issues, neighbouring cell reporting is not supported in this release. Therefore, it is proposed that in RAN1 we do not further discuss this topic. 
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