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1.
Introduction
One of the issues that need to be addressed in LS from RAN1 [1] is whether the low complexity UE category/type for MTC applications (hereafter, refer to as low cost MTC UE) could support the same mobility functionality as other category UEs, subject to feasibility and complexity. According to WID [2], a low cost MTC UE has following characteristics.
· 1 Rx antenna

· Downlink and uplink maximum TBS of 1000 bits

· Reduced downlink channel bandwidth of 1.4 MHz for data channel in baseband, while the control channels are still allowed to use the carrier bandwidth. Uplink channel bandwidth and bandwidth for uplink and downlink RF remains the same as that of normal LTE UE
In this contribution, it is addressed on whether mobility support is necessary for low cost MTC UE and feasibility of mobility.
2.
Discussion 
2.1 Mobility support considering characteristics of low cost MTC UE
Regarding mobility for low cost MTC, it should be firstly clarified for the two following important questions 

Q1) Is low cost MTC UE stationary?

Q2) Does low cost MTC UE operate delay tolerant MTC application?

Regarding Q1), if it is stationary, the UE does not need to support mobility procedure. Then we can make more optimized low cost MTC UE without mobility.

If the low cost MTC UE is not stationary, the UE should support mobility procedure. In this case, it should be also further clarified whether or not this UE should support all mobility procedures including cell selection, cell reselection, handover, and re-establishment. If the UE supports only restricted mobility, e.g. if we can assume that the UE does not support cell reselection, we could simplify our discussion on low cost MTC.
Proposal 1 RAN2 is asked to clarify whether the low cost MTC UE is stationary or not. It needs to be further discussed whether or not low cost MTC UE should support full mobility, if the UE is not stationary.
One further thing to consider for the case low cost MTC UE is that if the UE is assumed to move around, the UE may not receive appropriate services in some cell. For instance, if the low cost MTC UE stays in LTE network and other RAT’s network which do not support low cost MTC UE (i.e. the network that does not schedule within 1.4MHz and transmit downlink messages within TBS limit).
However, if we assume that the low cost MTC UE operates delay tolerant MTC application, it seems that there is no problem even if the target network does not support low cost MTC UE since the UE could transmit/receive data when the UE connects to the network which supports low cost MTC UE.

If we assume that the low cost MTC UE operates delay tolerant MTC application, the UE does not seem to be necessarily required to support mobility procedure such as cell reselection, seamless handover even if the UE is not stationary. However, it is not clear whether or not low cost MTC is always delay-tolerant.  Relationship between low cost MTC and delay-tolerant access needs to be clarified.
Proposal 2 RAN2 is asked to clarify the relationship between low cost MTC and delay-tolerant access. It needs to be further discussed whether or not low cost MTC UE should support full mobility, if the UE is not delay tolerant.
 Accordingly, from the mobility supporting point of view, it could be summarized as follows.

	
	Stationary
	Not stationary

	Delay tolerant
	-No mobility support is required
	- No mobility support is required

	Not delay tolerant
	-No mobility support is required
	- Mobility support is necessary


If the low cost MTC UE does not support mobility due to the characteristics such as being stationary and/or delay tolerant, the complexity of the UE could be reduced. For example, it is not required for the UE to acquire system information blocks regarding idle mode mobility. Thus, for simple low cost MTC UE, it would be good if we can exclude a certain case causing complexity such as the case the low cost MTC UE is not stationary and not delay tolerant. 
2.2 Feasibility of mobility support
In the following, it is verified whether the mobility support for low cost MTC UE is feasible or not from based on the assumption that the mobility support is necessary and there is a cell that supports low cost MTC UE.

As shown in section 1, low cost MTC UE has limit for downlink/uplink TBS. Since this TBS limit may impact the transmission and reception of the current RRC messages, it needs to be verified whether there is any problem with the current mobility procedure. Depending on whether data/signalling message could be segmented or not (i.e. RLC mode), the maximum TBS limit might or might not have impact on actual transmission. In order words, in case of RLC UM/AM mode, the 1000 bits TBS limitation does not have any impacts on DL/UL transmission since the upper layer message can be divided according to TBS limit while in case of RLM TM mode, some message may not transmitted due to the transport block size under the current specification. Hence, it is necessary to inspect RRC messages having RLC TM mode to verify whether there is any problem with each message due to TBS limit. Following table shows the size of RRC messages having RLC TM mode.
	Messages
	Bytes

	MasterInformationBlock
	3

	Paging
	83

	RRCConnectionReestablishment
	38

	RRCConnectionReestablishmentReject
	1

	RRCConnectionReestablishmentRequest
	7

	RRCConnectionReject
	3

	RRCConnectionRequest
	6

	RRCConnectionSetup
	38

	SystemInformationBlockType1
	53

	SystemInformation
	

	· SystemInformationBlock2
	72

	· SystemInformationBlock3
	13

	· SystemInformationBlock4
	56

	· SystemInformationBlock5
	641

	· SystemInformationBlock6
	303

	· SystemInformationBlock7
	709

	· SystemInformationBlock8
	Much larger than 125 bytes

	· SystemInformationBlock9
	48

	· SystemInformationBlock10
	56

	· SystemInformationBlock11
	Min 5 (Depending on the size warning message segment, the size would be different)

	· SystemInformationBlock12
	Min 5 (Depending on the size warning message segment, the size would be different)

	· SystemInformationBlock13
	28

	· SystemInformationBlock14
	9

	· SystemInformationBlock15
	1098

	· SystemInformationBlock16
	7


Table 1. The maximum size of RRC messages

As shown in above table, the maximum size of the system information blocks regarding inter-frequency reselection (SIB5) and inter-RAT reselection (SIB6, SIB7 and SIB8) exceeds TBS limit. (Given that low cost MTC UE is targeting for reducing the cost of the UE, supporting MBMS by low cost MTC UE does not seem valid assumption. Hence, although SIB15 for MBMS is much larger than TBS limit, we do not consider SIB15). If the network transmits those system information blocks that exceed the TBS limit, the UE may not handle the system information appropriately due to decoding problem, buffer overflow. As a result, the reselection performance of the low cost MTC UE is severely deteriorated.                                                                                                                                                                                                                                                                                         
Observation 1) The maximum size of some system information blocks could be larger than the maximum TBS of low cost MTC UE. Thus, low cost MTC UE may be unable to acquire SIB5~SIB8, so that information on inter-frequency cell reselection and inter-RAT cell reselection may not be available in low cost MTC UE, if there is no network support.
For the low cost MTC UE, the network could reduce the size of problematic system information blocks such as SIB5, SIB6, SIB7 and SIB8 by omitting some inter-frequency, inter-RAT neighbour cell information in order to avoid reselection performance degeneration of the low cost MTC UE. However, this seems to be harmful for the mobility performance of legacy UEs. 
Observation 2) The network may be able to reduce the size of SIB5~SIB8. However, reduced SIB5~SIB8 may degrade cell reselection performance of legacy UEs.

As an alternative, a new system information block could be defined for idle mode low cost MTC UE in order to avoid impact to legacy UEs. The new system information block may contain less information that is optimized for the low cost MTC UE. This direction deserve consideration, however, whether to define a new system information block regarding reselection only for low cost MTC UE needs further discussion if mobility support is really needed.
Observation 3) The network may be able to provide a new compact SIB for cell reselection of low cost MTC UEs, without any impact on legacy UEs.
For mobility for connected mode UE, the source network may determine whether the target network supports low cost MTC UE. If the target network does not support low cost MTC UE, the source network could not handover the UE to considered target network since the UE could not receive normal service in that cell. Through this procedure, there seems to be no problem for connected low cost MTC UE. 
Observation 4) The network may be able to provide handover for low cost MTC UEs, without any impact on legacy UEs.
Based on the above observations, it seems to be possible for the low cost MTC UE by defining new compact SIB for low cost MTC UE if there is always a cell that supports low cost MTC.
3.
Conclusion
Regarding the low cost MTC UE, it is proposed as follows.
Proposal 1 RAN2 is asked to clarify whether the low cost MTC UE is stationary or not. It needs to be further discussed whether or not low cost MTC UE should support full mobility, if the UE is not stationary.

Proposal 2 RAN2 is asked to clarify the relationship between low cost MTC and delay-tolerant access. It needs to be further discussed whether or not low cost MTC UE should support full mobility, if the UE is not delay tolerant.
If the mobility support for the low cost MTC UE is truly necessary, RAN2 is kindly asked to consider the following observations.
Observation 1) The maximum size of some system information blocks could be larger than the maximum TBS of low cost MTC UE. Thus, low cost MTC UE may be unable to acquire SIB5~SIB8, so that information on inter-frequency cell reselection and inter-RAT cell reselection may not be available in low cost MTC UE, if there is no network support.

Observation 2) The network may be able to reduce the size of SIB5~SIB8. However, reduced SIB5~SIB8 may degrade cell reselection performance of legacy UEs.

Observation 3) The network may be able to provide a new compact SIB for cell reselection of low cost MTC UEs, without any impact on legacy UEs.
Observation 4) The network may be able to provide handover for low cost MTC UEs, without any impact on legacy UEs.
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