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1. Introduction
According to [1], the work item will specify a new UE category/type for MTC operation, for which one of the capability is “Downlink and uplink maximum TBS size of 1000 bits.” In this contribution, we first point our one important question to clarify, i.e., 

· Whether the TBS restriction includes the bits of a DL-SCH transport block carrying BCCH in the same subframe?

Based on the clarification of the question, and if the answer is YES, we shall discuss further on the possible impact of such restriction on all the relevant procedures. We provide some analysis on the potential impact in Section 2, and we conclude our observations in Section 3. 
2. 1000-bits TBS Restriction – Impact Analysis
2.1. Clarification of the TBS restriction
First of all, in the WID [1], the objectives include specifying a new UE category/type for MTC operation in all LTE duplex modes, for which one of the capabilities is “Downlink and uplink maximum TBS size of 1000 bits.” 

However, in TS 36.306[2], the following is mentioned
	4.2.1.1 Maximum number of DL-SCH transport block bits received within a TTI

Defines the maximum number of DL-SCH transport blocks bits that the UE is capable of receiving within a DL-SCH TTI.

This number does not include the bits of a DL-SCH transport block carrying BCCH in the same subframe.


Then, one point to clarify is 
· Whether the 1000-bits TBS restriction includes the bits of a DL-SCH transport block carrying BCCH in the same subframe?

One possible understanding is that the restriction shall not include the bits of a DL-SCH transport block carrying BCCH in the same subframe. One reason with this understanding is that in Section 6.4.3 of the TR 36.888, it is clearly captured that “the reference LTE modem is a Category 1 UE supporting 10296 transport block (TB) bits within a TTI on the downlink and 5160 bits on the uplink”, and the UE category definition shall of course follow the definition in TS 36.306 (i.e., what has been re-pasted above). 
On the other hand, it is unclear whether the above is the common understanding during the SI phase, e.g., in the Table 6.4.3 of the TR 36.888, the relative cost reduction from reducing the maximum TBS is estimated to be 

· 90% in Turbo decoding, HARQ buffer for DL

· 80% in Turbo decoding, HARQ buffer for UL
The cost reduction percentages above for DL and UL are due to the reduction of 10296 to 1000, and 5160 to 1000 bits, respectively. Therefore, the assumption of such direct calculations seems to be that the decoding of BCCH has already been taken into account by the 1000 bits restriction.  
Based on the discussions, we have the following proposal:
Proposal 1: Clarify whether the 1000-bits TBS restriction includes the bits of a DL-SCH transport block carrying BCCH or not.
If the answer to the question in proposal 1 is NO, then such restriction has rather limited impact to the reception of system information. 
Proposal 2: If the 1000-bits TBS restriction doesn’t includes the bits of a DL-SCH transport block carrying BCCH, it has no impact to system information procedure, and the impact on other procedures such as paging and other RRC procedures need to be further discussed. 
2.2. Possible impacts with the TBS restriction
In this section, we analyze the impact with 1000-bits TBS restriction in the following aspects/procedures, i.e., system information, paging, connection (re-)establishment, and other RRC procedures. 

System information

The potential impact is mainly that if the size of a SI message goes beyond 1000 bits, it is not possible for the low cost MTC UEs to properly receive the SI message. First of all MIB is critical for low cost MTC UEs, and its size is obviously non-issue. In the following we first check which SystemInformationBlocks (SIBs) low cost MTC UEs need to receive (see Table 1), and then compare the size of the SIBs with the 1000-bits restriction. Note that in Table 1 we assume low cost MTC UEs do not support inter-RAT mobility, and the support of MBMS service is FFS.

Table 1 system information a low cost MTC UE needs to receive

	
	Functionality/Purpose of the SIB
	Whether a low cost MTC UE needs the SIB (Y or N?)

	SIB1
	information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information blocks;
	Y

	SIB2
	common and shared channel information;
	Y

	SIB3
	cell re-selection information, mainly related to the serving cell
	Y, if cell reselection is supported

	SIB4
	information about the serving frequency and intra-frequency neighbouring cells relevant for cell re-selection
	Y, if intra-frequency cell reselection is supported

	SIB5
	contains information about other E-UTRA frequencies and inter-frequency neighbouring cells relevant for cell re-selection
	Y, if inter-frequency cell reselection is supported

	SIB6
	information about UTRA frequencies and UTRA neighbouring cells relevant for cell re-selection
	N



	SIB7
	information about GERAN frequencies relevant for cell re-selection
	N



	SIB8
	information about CDMA2000 frequencies and CDMA2000 neighbouring cells relevant for cell re-selection
	N



	SIB9
	Home eNB name
	N

	SIB10
	ETWS primary notification
	N

	SIB11
	ETWS secondary notification
	N

	SIB12
	CMAS notification.
	N

	SIB13
	MBMS control information associated with one or more MBSFN areas.
	FFS

	SIB14
	information about Extended Access Barring for access control
	Y

	SIB15
	information related to mobility procedures for MBMS reception
	FFS

	SIB16
	information related to GPS time and Coordinated Universal Time (UTC)
	N


In Table 2 the size of the relevant SIBs are listed. It is noted that the re-definition/transmission schemes of SIB1/2/14 are still under discussions in RAN1. The estimated size assumes current SIB1/2/14 without re-definition. Also, even if the SIB size is itself lower than 1000, it is possible the SIBs are multiplexed to form a SI, of which the size is greater than the limit. 
Table 2 Estimated size of the relevant SIBs

	
	SIB1
	SIB2
	SIB3
	SIB4
	SIB5
	SIB14

	Estimated Size (in bits)*
	~ 400
	~ 500
	~ 100
	~ 500
	~ 4200
	~ 100


*The numbers are not the exact size but just an estimated value and round to integer multiples of a hundred bits.
From Table 2, it can be seen if the SIBs are not multiplexed to a SI, the size of each SIB is lower than 1000 except for SIB5. Actually, even if the maximum size of SIB5 can be above 4000 bits, there is still one more restriction from the physical layer, i.e., the maximum TBS scheduled by PDCCH with SI-RNTI is 2216 [3], as typical scenarios of inter-frequency deployment will be well addressed even with this restriction. Following the same logic, it is possible to limit the SIB5 size to lower than 1000, with restricted number of InterFreqCarrierFreqInfo and InterFreqNeighCellInfo, in order to enable inter-frequency mobility for low cost MTC UEs. Such way may lead to the following, a) due to restricted SIB to SI multiplexing, the resources consumed by SI transmissions increases and the system throughput is negatively impacted, and b) a restriction to the maximum number of frequencies/neighboring cells in SIB5 may compromise the mobility performance in certain scenarios. 

The above discussions assume no new SIB is defined for low cost MTC UEs. However, it is still under discussions in RAN1. One possible way is to put fields from multiple SIBs to a new SIB, while at the same time discarding the unnecessary parts for low cost MTC UEs, so that the size of the new SIB is lower than 1000 bits. It seems RAN2 cannot progress on this alternative before RAN1 reaches some agreements on possible introduction of new SIB. 

Observation 1: All the SIBs needed by low cost MTC UEs are smaller than 1000 bits, except for SIB5.

Proposal 3: The sizes of the existing SIBs can be limited to lower than 1000 bits, with some potential performance loss. 
Proposal 4: Whether new SIB is introduced shall be first decided in RAN1. From RAN2 point of view, the size of the new SIB, if defined, shall not exceed 1000 bits. 

Paging
The size of paging message depends on the number of PagingRecord within it, and the maximum number (maxPageRec) is 16 [4].

PagingRecordList ::=



SEQUENCE (SIZE (1..maxPageRec)) OF PagingRecord

PagingRecord ::=




SEQUENCE {


ue-Identity






PagingUE-Identity,


cn-Domain






ENUMERATED
{ps, cs},


...

}
The estimated size of the message goes beyond 1400 bits. Therefore, there may be the case where the low cost MTC UEs are not able to decode the paging message due to restricted TBS. The impact is then increased paging latency as such UEs need to wait for another paging occasion for possible paging reception.  

Observation 2: Paging message size can be larger than 1000 bits, with increased paging latency. 

Connection (re-)establishment
In the RACH procedure, Msg2 needs to be decoded and its size could exceed 1000-bits depending on the number of preambles addressed in the message (e.g., the size can be up to 7*8*64=3584 bits). If the Msg2 size happens to be greater than 1000, the low cost MTC UE may miss the RAR and it has to try again later. This will potentially increase the latency for connection establishment or even cause failure. The sizes of other messages involved in the procedure, e.g., RRCConnectionSetup and RRCConnectionReconfiguration shall not be an issue. 

Observation 3: The impact of 1000 bits TBS restriction on RRC Connection (re-)establishment is mainly on Msg2. When Msg2 exceeds 1000 bits, it may potentially increase the latency of the procedures.
Other RRC procedures

There are some other RRC procedures such as RRC connection reconfiguration, RRC connection release, UE measurement reporting, UE capability enquiry, and so on. In these procedures, the RRC messages are either smaller than 1000 bits or eNB can ensure this via proper scheduling depending on  knowing UE capability. Therefore, the TBS restriction has limited impact on these procedures. 
Observation 4: The 1000 bits TBS restriction has limited impact on all the other RRC procedures.
Proposal 5: Consider the above observations in the RAN2 conclusions.
3. Conclusion
In this contribution, we first propose to clarify whether the impact of the 1000 bits TBS restriction has any impact on the system information reception of low cost MTC UEs. 
Proposal 1: Clarify whether the 1000-bits TBS restriction includes the bits of a DL-SCH transport block carrying BCCH or not.
Proposal 2: If the 1000-bits TBS restriction doesn’t includes the bits of a DL-SCH transport block carrying BCCH, it has no impact to system information procedure, and the impact on other procedures such as paging and other RRC procedures need to be further discussed. 
Based on the clarification above, we check the possible impact of such TBS restriction on the RRC procedures. For system information procedure, the following observations and proposals are made
Observation 1: All the SIBs needed by low cost MTC UEs are smaller than 1000 bits, except for SIB5.

Proposal 3: The sizes of the existing SIBs can be limited to lower than 1000 bits, with some potential performance loss. 

Proposal 4: Whether new SIB is introduced shall be first decided in RAN1. From RAN2 point of view, the size of the new SIB, if defined, shall not exceed 1000 bits. 

For paging, connection (re-)establishment procedure, and the other RRC procedures, we have the following observations:
Observation 2: Paging message size can be larger than 1000 bits, with increased paging latency. 

Observation 3: The impact of 1000 bits TBS restriction on RRC Connection (re-)establishment is mainly on Msg2. When Msg2 exceeds 1000 bits, it may potentially increase the latency of the procedures.
Observation 4: The 1000 bits TBS restriction has limited impact on all the other RRC procedures.

To summarize, we propose:
Proposal 5: Consider the above observations in the RAN2 conclusions.
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