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Discussion
In the last RAN1 meeting, related to multiple PRB operation for NB-IoT, following were agreed.
	Agreements:
· Multiple NB-IoT carriers operation for NB-IoT is supported  at least for in-band, guard-band operation modes
· FFS: Define one NB-IoT PRB containing NB-PSS/SSS and NB-PBCH as the anchor PRB
· FFS: which PRB is defined as the anchor PRB
· Additional PRBs are configured by MIB and/or SIB and/or RRC signaling
· If more than one PRBs are allocated in the in-band operation, not all of those PRBs need to satisfy 100 kHz channel raster requirements
· FFS: Detailed signaling
· FFS: Stand-alone operation



We think following operation would be the simplest and propose the following as the baseline.
- One carrier called anchor contains NB-PSS/SSS/NB-PBCH, NB-SIB1 and NB-SIBx.
- Supplemental carrier does not contain NB-PSS/SSS/NB-PBCH, NB-SIB1 and NB-SIBx.
- Regardless of the usage of supplemental carrier, for each coverage level, random access procedure related configuration is indicated by NB-SIBx. This contains where is Msg1 and where is Msg 2 (related search space), mainly from timing. If supplemental carrier is used, for each coverage level, which carrier is Msg 1 and which carrier is Msg 2 are additionally indicated.
- UE selects coverage levels based on RSRP measurement. This determines the pair of carriers used Msg 1 and Msg 2. Until UE transits to idle, UE continuously uses this pair of carriers. Msg 1 carrier is used for UL. Msg 2 carrier is used for DL.

For the other options, our view is following.
- To signal the supplemental carriers by dedicated RRC signalling requires the following discussions. It works but more standardization time is required, especially in RAN2.
- In which carrier, the RRC level acknowledgement is sent from UE. Is it before to change the other carrier or after the other carrier? If handover is supported in NB-IoT, almost all functions are available but as handover functions are not available, we think this option is almost equal to the function to support handover.
- Activation time concept may be required for the common understanding between UE and network on which carrier is used.
- Random access procedure corresponding to one coverage level can be located to multiple pairs of carriers. Then UE randomly selects the pair of carriers for Msg 1 and Msg 2. If the carrier pair is randomly equally determined, we don't see the specific merit for load sharing gain as the network cannot control which carriers are more used. It should be allowed to have the configuration to bias the selection of the carriers (For example, with 70% probability, to select supplemental carrier 1 and so on). If such mechanism is available, we are supportive of such idea. Such mechanism can be discussed in RAN2.
- On the hopping, we think hopping on NB-SIBx is useful to reduce the amount of NB-SIB overhead. We agree the comment that common channel hopping is more important than unicast hopping. On the other hand, we are ok not to have the hopping in this release. We are rather against to have the fixed frequency relation of the hopping carriers as it would limit future flexibility of the operation.

Based on the above discussion, we propose following.
Proposal 1: Anchor carrier contains NB-PSS/SSS/NB-PBCH, NB-SIB1 and NB-SIBx. Supplemental carrier does not contain NB-PSS/SSS/NB-PBCH, NB-SIB1 and NB-SIBx.
Proposal 2: NB-SIBx indicates the carriers used for random access procedure.
Proposal 3: Random access procedure selects the pair of DL/UL carriers.  UE continues to use these carriers until UE transit to Idle.
Proposal 4: Random selection among multiple carriers for random access procedure is up to RAN2 discussion.
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