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1
Introduction
RAN1 asked about RAN2 view on mobility impacts due to a new low complexity UE category/type for MTC in [3] 
For the new low complexity category/type UE not using “enhanced coverage mode”, RAN1 is currently considering whether the UE could support the same mobility functionality as other category UEs, subject to feasibility and complexity. However, the work item description states that, for the low complexity UE category/type, the transport block size (TBS) should be restricted to 1000 bits (to enable reduced peak rate support), the baseband bandwidth for PDSCH transmission should be restricted to 1.4 MHz, and that single receive antenna operation should be supported. 

2) RAN1 respectfully asks RAN2 to analyse and feedback on solutions and impacts of the complexity reduction objectives in the work item description on the ability of a new low complexity category/type UE to operate with the same mobility functionality/requirements as other category UEs that are not operating in “enhanced coverage mode”.
2
Discussion
In order for a low-cost UE to support the same mobility functionality as other UEs, while not operating in enhanced coverage mode, we need to consider the UE may encounter all of the scenarios which other UEs support. There is no assumption in this case that the UEs are stationary or slow moving. 
If this is to be the case, we need to consider all the complexity reduction objectives in the WI, which are being considered by RAN1, and their potential impact with respect to mobility functionality assuming all of the same scenarios that can be supported by other UEs. 

2.1 Connected Mode

From a RAN2 perspective, it doesn’t look like any of the complexity reduction objectives – 1000 bits TBS restriction, single receive antenna, or 1.4MHz baseband bandwidth for PDSCH – have any impact for connected mode mobility. 
This is something that should potentially be looked at by RAN4 – in case RAN4 decides that any specific measurement requirements are needed for this type of UE, and then it is possible that we need to add these measurements in measurement object configuration and/or measurement reporting. To this end, the LS [3] was cc’d to RAN4.
However – even if RAN4 do decide on new requirements, this category of UE will only be able to operate in this mode – so in fact nothing is needed if we take the usual assumption that the network will take care of configuring only neighbour measurements for supported cell types. i.e. NW takes into account the UE capability when configuring connected mode measurements, and will configure only neighbours supporting low-cost UEs – in this case no impact is seen in connected mode. 
Proposal 1: No enhancements are needed to support connected mode mobility for low-cost UEs. 

2.2 Idle Mode Cell Selection
For idle mode, we also expect no impact due to any new/modified measurement requirements coming from the 1.4MHz bandwidth restriction or from single antenna. We expect RAN1 to resolve the scheduling of SIBs inside a restricted 6RB PDSCH bandwidth.. 
However the 1000TBS restriction is something which could impact reception of SIBs from a RAN2 perspective, and hence the ability of a UE to camp on a cell may be impacted – currently if the UE fails to receive essential SIBs then the cell will be barred. Most system information blocks are relatively small and should fit within 1000TBS. However, those which are related to mobility could potentially exceed this 1000 bit limit, particularly when there are many neighbouring frequencies listed, with cell blacklists, and the associated reselection parameters - e.g. in the case of network sharing there may be an increased number of neighbouring frequencies signalled.
RAN2 should carefully check whether there are realistic configurations for system information , which would cause any SI-message  to exceed 1000 bits. In particular we expect SIBs related to mobility containing neighbour cell/freq lists or blacklists should be analysed – namely SIB 4 and SIB 5 (at the moment we assume inter-RAT is not an issue, since such a UE would not be as low cost as a single RAT LTE UE). 

Proposal 2: RAN2 should verify whether there are any realistic configurations causing any SI-message to exceed 1000bits.

If there are some cases in which SIB 3 or SIB 4 (or any other SIB) cannot be sent within 1000 bits then this should be relatively straightforward to address. For example we can create MTC specific SIBs which contains optimised or cut down information – such as listing of only those neighbours which support low cost operation, by sending neighbour lists in 2 parts, including only information which is critical for low cost devices to receive, or simply by using optimised signalling. The legacy SIBs would still need to be broadcast for legacy devices, and only low cost devices would be required to read the MTC specific counterparts instead of the legacy SIBs (to avoid needing to read legacy SIBs exceeding 1000 bits). 

Proposal 3: Consider adding MTC specific SIBs for the cases where SI-message size may exceed 1000 bits, by  optimising SIB contents and/or splitting existing SIBs into SIBs smaller than 1000 bits. 

2.2 Idle Mode Cell Reselection

In order to avoid excessive power consumption, the UE should be aware of which of the neighbouring cells and/or frequencies support low cost operation, in particular the 1.4 MHz bandwidth operation to avoid reselecting a frequency or cell which is unusable. If new SIBs are created for indicating only those neighbours according to proposal 2, then this issue will be dealt with at the same time. However in case no new SIBs are added, or the NW chooses not to use any new SIBs defined for that purpose, it is still important that the UE knows which cells it can operate on should it reselect there. This is also another reason why it is important that the UE is able to receive neighbour information currently in SIB4 and 5 (also common cell reselection info in SIB 3).
Proposal 4: Network needs to indicate, either implicitly via new SIBs as per proposal 3 or by explicit indications in the existing SIBs, which neighbours support low cost UE operation. 

3
Conclusion

In this paper we have identified some of the potential issues impacting mobility for low cost UEs and make the following conclusions:
Proposal 1: No enhancements are needed to support connected mode mobility for low-cost UEs. 

Proposal 2: RAN2 should verify whether there are any realistic configurations causing any SI-message to exceed 1000bits.

Proposal 3: Consider adding MTC specific SIBs for the cases where SI-message size may exceed 1000 bits, by  optimising SIB contents and/or splitting existing SIBs into SIBs smaller than 1000 bits. 

Proposal 4: Network needs to indicate, either implicitly via new SIBs as per proposal 3 or by explicit indications in the existing SIBs, which neighbours support low cost UE operation. 
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