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1. Introduction
As part of the enhanced NBIoT in Release-14 WID [1] one of the objectives is:
Non- Anchor PRB enhancements
· Support transmission of NPRACH on a non-anchor NB-IoT PRB [RAN2,RAN4] 

· Support transmission of paging on a non-anchor NB-IoT PRB [RAN2, RAN1,RAN3]

This contribution discusses some open issues from email discussion [94#40] [eNB-IoTenh] RACH on non-anchor carrier [2].
2. Support transmission of NPRACH on a non-anchor NB-IoT PRB
Proposal #2: One of the following two options should be used for non-anchor carrier NPRACH configuration.

Option1. The NPRACH resource configurations for different non-anchor carriers are independent. 

Option2. Part of the NPRACH resource configurations for different non-anchor carriers are common and sent in common NPRACH configuration, different configurations for each carrier are sent independently.
Our preference is that only the parameters that differ from the corresponding anchor carrier NPRACH resource need to be signalled and this can be done with some form of delta signalling, where we send configuration changes, as opposed to the complete configuration, in order to reduce the size of the messages.
Proposal 1: Delta signalling is used for parameters that differ from the corresponding anchor carrier NPRACH resource
For Question #5: Which carrier should be used to measure RSRP for NPRACH selection? Either Anchor Carrier or Non-anchor Carrier, it is stated that more discussion is needed. For CE level determination it is simplest to only allow the UE to measure RSRP on the anchor carrier but it may be useful to define signalling to allow also the RSRP on the non-anchor carrier should this become a valid use case in the future. This is related to the discussion that in IDLE mode the UE camps and therefore only needs to perform RSRP measurement on the anchor carrier but it is possible that we may discuss adding UE camping on the non-anchor carrier.  We think therefore it is simplest to support both in the signalling.

Proposal 2: Support signalling for RSRP on both anchor and non-anchor carrier 

For Question #7: First of all, UE needs to determine its coverage level according to the measurement of RSRP as legacy and select a suitable carrier from available carrier set which is configured by eNB. After that, UE should select carrier randomly and keep the load balanced. We agree that the method of load balancing is FFS, and could be an on/off indication or configured probability, but this required further study and the decision on this can be made in a future meeting
We accept Proposal #7a: UE should determine its coverage enhancement level and select DL carrier/UL carrier in available carriers in case of RRC_IDLE.
However, for Proposal #7b: UE should randomly select DL carrier/UL carrier in available carriers considering load balancing in available carriers in case of RRC_IDLE, this proposal depends on the selected mechanism for load balancing which is still FFS, so we prefer to study this further before deciding the detailed mechanism.
Proposal 3: Further study is required for the method of load balancing

Proposal #11: Whether NPRACH resources should be reserved for low power class UEs and how the UE power class could affect the NPRACH resource selection need to be further discussed.

For this issue we think that power class indication either by RACH partitioning or in Msg3 can be considered further. For RACH partitioning we should consider that the RACH preamble space is limited and further partitioning will result in reducing the flexibility for the eNB to allocate PRACH resource for large numbers of devices in a cell. However, for the message 3 option, the indication comes at the expense of the additional signalling load in message 3 which will affect UE power consumption. Without knowledge of the UE power class the eNB will overestimate the path loss which will lead to an unnecessarily high number of DL/UL repetitions and hence a capacity loss, however we believe that carrier selection based on power class does not justify the additional signalling load or potential capacity loss so we think it is preferable not to require carrier selection based on UE power class.
Proposal 4: No carrier selection based on UE power class.
3. Conclusions
Our proposals to resolve open issues from email discussion [94#40] [eNB-IoTenh] RACH on non-anchor carrier are:
Proposal 1: Delta signalling is used for parameters that differ from the corresponding anchor carrier NPRACH resource

Proposal 2: Support signalling for RSRP on both anchor and no-anchor carrier 

Proposal 3: Further study is required for the method of load balancing

Proposal 4: No carrier selection based on UE power class.
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