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1
Introduction
In [1], one enhancement is to support of NPRACH transmission on non-anchor PRB. In addition, new UE power class(es) (e.g. 14dBm) may also be supported. In this contribution, we provide further details for NPRACH transmission on non-anchor PRB(s).

2
NPRACH on Non-anchor PRB
Currently, UE selects NPRACH based on RSRP measurement on the anchor carrier. When non-anchor carrier is supported for paging, UE in idle mode will be monitoring non-anchor carrier for paging. If RSRP measurement is done on the anchor carrier, this would require retuning to the anchor carrier for measurement. It can be considered whether measurements can be done on non-anchor carrier to avoid retuning. However, it may be beneficial for non-anchor carrier to limit NRS transmission when there is no associated NPDCH/NPDSCH. Furthermore, measurements could be more accurate on anchor carrier due to presense of NPSS/NSSS and denser transmissions. Retuning time is also relatively fast based on eMTC analysis. This, it is preferred that measurement is performed on the anchor carrier only.

Proposal 1: RSRP measurement for NPRACH selection is performed on the anchor carrier only.
With respect to NPRACH configurations, there are two possible strategies related to NPRACH transmission, either:

· The same NPRACH configurations (up to 3) are supported by all NB-IoT UL carriers for which random access is allowed – anchor and non-anchor, or,

· All NB-IoT UL carriers for which random access is allowed do not mandatorily support the same NPRACH configurations (up to 3 per carrier).

Although the 2nd possibility increases network complexity it is found beneficial as it allows to e.g. allocate carriers to UE with a given coverage and therefore optimize load balancing vs UE coverage.

Proposal 2: Different NPRACH configurations can be supported for different non-anchor carriers.
It is also proposed that a given NB-IoT UE selects randomly the NB-IoT UL carrier used for random access, e.g. either (NUL being the number of NB-IoT UL carriers for which random access is allowed):

· The NB-IoT UE uses its ID (i.e. the GUTI) to compute the UL NB-IoT carrier index as :                        Carrier_indexUL = GUTI mod (NUL). As NUL is expected to be small such algorithm works only if the least significant bits of the GUTI are « fairly random », or,

· The UE computes a random integer between 0 and NUL-1 using a pseudo-random algorithm based e.g. upon linear congruential generators.

As a consequence the UE needs to be aware of the list of NB-IoT UL carriers for which random access is allowed, identified e.g. by their carrier index. The precise way to provide such information is TBD by RAN2 (e.g. via the SIB2-NB), but it shall be provided in a backward-compatible way, i.e. “no information provided” means that “NPRACH is transmitted by the anchor carrier only”.
Naturally, Rel-13 UE can only perform random access on anchor carrier while Rel-14 UE may perform random access in either anchor or non-anchor carriers or PRBs. This can create an imbalance in the load among different PRBs. Thus, it would be beneficial to allow for non-uniform load distribution among the different random access carriers. One simple approach to support this non-uniform load distribution is to introduce a probability weight that can be used by the UE when selecting a carrier.
Proposal 3: UE randomly selects the non-anchor carrier for random access. Consider allowing non-uniform loading using probabilistic weights. 
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 UE that is in good conditions do not require additional repetition in Msg3 compared to Rel-13 UE. Therefore, it is more beneficial to use Msg3 to inform the network of UE’s power class.
Proposal 4: Low-power (e.g. 14 dBm) UE indicates its power class to the network using Msg3.
3
Conclusions
In this contribution, we consider random access on non-anchor PRB(s) and make the following proposals –

Proposal 1: RSRP measurement for NPRACH selection is performed on the anchor carrier only.
Proposal 2: Different NPRACH configurations can be supported for different non-anchor carriers.
Proposal 3: UE randomly selects the non-anchor carrier for random access. Consider allowing non-uniform loading using probabilistic weights.

Proposal 4: Low-power (e.g. 14 dBm) UE indicates its power class to the network using Msg3.
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