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1 Introduction
In RAN2#93bis meeting, the following agreements were made regarding UE reconfiguration for NB-IoT multi-carrier operation, as follows [1],
· We assume that the PCI of a non-anchor NB-IoT carrier can be different than its associated anchor carrier, but make this optional, and if not present PIC is the same as for anchor carrier. (can discss later if to remove this optionality)
· In case the parameter “servesAsAnAnchorForOthers” is set to “true” in the configuration to non-anchor carrier above for UL and/or DL, the UE shall assume the same available subframes as in its anchor carrier, as determined by PSS/PSS, MIB SIB1 and other SI messages and the signalled available subframes bitmap. 
· In case the parameter “servesAsAnAnchorForOthers” is set to “false” in the configuration to non-anchor carrier above for UL and/or DL,, the UE assumes that only the bitmap of available subframes for the anchor carrier is applied also the the non-anchor carrier. 
This document provides some discussions on whether an anchor NB-IoT carrier can use a PCI different than its associated anchor carrier, and on the necessity of the parameter “servesAsAnAnchorForOthers”.

2 Number of PCIs in a NB-IoT cell
In the RAN1 NB-IoT work so far, a single physical cell ID has been assumed, as can be found in the list of RAN1 agreements [2]. To quote a few examples,
RAN1#83 agreements:
· Confirm working assumption on supporting 504 PCIDs
· PCID is indicated by NB-SSS
RAN1#84 agreements:
· When the same-PCI indicator is set to true

· The UE may assume that cell ID is identical for NB-IoT and LTE
If a different PCI is introduced for a non-anchor carrier, and if same-PCI indicator is true on the anchor carrier, then the following (as agreed in RAN1) is only true for the anchor carrier:
· The UE may assume that cell ID is identical for NB-IoT and LTE

· The UE may assume that the number of antenna ports is the same for LTE CRS as for NB-RS

· The UE may assume that the channel can be inferred from both NB-RS and LTE CRS

· LTE CRS port 0 is associated with NB-RS port 0 and LTE CRS port 1 is associated with NB-RS port 1

· The UE may assume LTE CRS are available in the NB-IoT PRB in all subframes where NB-RS are available
· The UE knows the NB-RS power offset between NB-RS and LTE CRS, either by SIB indication, or equal power if no indication.
This will implies that RAN1 should re-discuss what happens to the non-anchor carrier if a different PCI is used for the non-anchor carrier. If it is assumed that the above means same-PCI indicator is false for the non-anchor carrier, then on the non-anchor carrier, as also agreed in RAN1,
· The UE shall make no assumption on the LTE CRS except for the RE locations for rate matching
In this case, the UE can utilize the LTE CRS information (for demodulation and/or measurement) on the anchor carrier but not on the non-anchor carrier(s). The performance of the non-anchor carrier will be unnecessarily degraded.

Another issue is that it was also agreed in RAN1 that “the PCID from NB-SSS and the LTE PCID indicate the same LTE CRS position”, so if the PCI on the non-anchor carrier is different than the PCI on the anchor carrier and/or the PCI of LTE, RAN1 will have to re-discuss whether this new PCI indicates the same LTE CRS position which is needed even on the non-anchor carrier because it was agreed in RAN1 that “NB-PDCCH and NB-PDSCH are rate matched around LTE CRS for in-band operation”. RAN1 will also have to discuss whether the “new” PCI is applied in other physical layer operations (e.g. scrambling initialization, NB-RS frequency shift etc). All these potential RAN1 discussions are only possible if the “single PCI” assumption causes significant problems, because the RAN1 NB-IoT work has been completed in RAN1#84bis meeting.
Last but not least, PCI is a very important resource in an NB-IoT network, and PCI planning is crucial to interference mitigation in the network. Use of different PCI on the non-anchor carrier will complicate PCI planning and decrease PCI reuse factor and cause adverse impact to the overall system performance.
Apart from the above drawbacks, no benefit can be identified by the sourcing companies on allowing different PCI in non-anchor carriers. Hence it is proposed that a single PCI is configured for the anchor and all non-anchor carriers in a NB-IoT cell, unless significant gains are identified for the other way around.
Proposal 1: a single PCI is configured for the anchor and all non-anchor carriers in a NB-IoT cell.

3 Number of anchor carriers in a NB-IoT cell
Again, in the RAN1 NB-IoT work so far, a single anchor carrier has been assumed, as can be found in the list of RAN1 agreements [2]. To quote one example,

RAN1#84bis agreements:
· Gap configuration

· Single gap configuration is defined for NB-IoT downlink transmission.

· There can be one gap configuration for the PRB with NBPSS/NBSSS/SIB1, and with multi-PRB one optional additional gap configuration for the other PRB(s). If not configured then the same gap is used.

Multi-carrier operation allows the UE to camp on the anchor carrier and then be reconfigured to another carrier via RRC signalling. The following RAN1 agreement already implies that any carrier other than the anchor carrier to which a UE can be potentially reconfigured cannot convey NB-PSS/SSS/PBCH and is thus “non-anchor”: 
RAN1 NB-IoT adhoc#2 agreements:
· On PRBs different than the NB-IoT carrier on which the UE has received NB-PSS/SSS, NB-PBCH and SIB transmissions, the NB-IoT UE does not rate match around NB-PBCH and NB-PSS/SSS, i.e., the mapping of NB-PDCCH/PDSCH symbols to REs occurs without consideration of NB-PSS/SSS/PBCH.
In other words, the above RAN1 agreement implies that the UE can only be reconfigured from the anchor carrier (that the UE has received NB-PSS/SSS/PBCH/SIB) to a carrier where NB-PSS/SSS/PBCH/SIB is not transmitted (i.e. a non-anchor carrier), or vice versa, or from a non-anchor carrier to another non-anchor carrier. Hence the argument in [3] that we should “allow for reconfiguring and distributing UEs between several anchor carriers”, as well as the introduction of “servesAsAnchorForOthers”, are inconsistent with RAN1 agreements.
Proposal 2: remove “servesAsAnAnchorForOthers” from the multi-carrier reconfiguration signalling.
4 Conclusion
In this paper, multi-carrier reconfiguration parameters regarding PCI and “servesAsAnAnchorForOthers” are discussed, which can be summarized through the following proposals:
Proposal 1: a single PCI is configured for the anchor and all non-anchor carriers in a NB-IoT cell.
Proposal 2: remove “servesAsAnAnchorForOthers” from the multi-carrier reconfiguration signalling.
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