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1. Introduction
A new WI on low cost and enhanced coverage MTC UE for LTE was approved in the RAN#60 meeting [1], and only few agreements were made during past RAN2 meetings. Although RAN2 still needs to wait RAN1 decision (e.g. on the scheduling option), it would be good to have a possible way forward according to the present and future decisions from RAN1.

In this contribution, we provide the possible way forward on each RAN2 issues according to the possible (future) RAN1 decisions.
2. Discussion
2.1 SIB and Paging
According to the RAN2 request [3], RAN1 decided to extend the maximum transport block size (TBS) to 2216 bits for the low cost MTC UE as follows [2].
	For PDSCH of the low complexity MTC UEs at least not in coverage enhancement:

· The maximum TBS shall be 1000 bits for unicast transmission on PDSCH.
· The maximum TBS shall be 2216 bits for data types referenced by SI-RNTI, P-RNTI, and RA-RNTI.


The size is same as the current limit of 2216 bits for the BCCH TBS size, and therefore the network does not have to perform additional SIB segmentation for the low cost MTC UE.
As shown above, RAN1 also agrees to extend the maximum TBS for paging message, so the low cost MTC UE does not have the size issue on SIB and paging messages any more.

However, RAN1 is still discussing on the scheduling limit issue, which includes e.g. reduced number of PDCCH blind decoding, bandwidth limit, PRB locations, etc. If RAN1 decides to have scheduling limit for the low cost MTC UE, the low cost MTC UE can only receive the DL traffic from the specific PRB location, and those PRB location becomes very congested. In this case, eNB may need to have additional scheduling complexity to manage the resources. But if UE does not have any scheduling limit, then no additional efforts would be needed.

Observation 1: The low cost MTC UE can receive the current SIBs and paging messages.

Observation 2: Depending on the RAN1 decision, eNB may need to have additional scheduling complexity, but there may be no RAN2 specification issue.
2.2 Random Access procedure
The random access issue also heavily depends on the scheduling limit in RAN1. As RAN2 discussed in the last meeting, if Msg2 for the low cost MTC UE should be sent in the limited bandwidth, the eNB needs to aware UE's capability by Msg1 (by using different random access resources (e.g. code, space, etc.)). But, UE may not have to report its capability in Msg1 if eNB can schedule all Msg2 in the limited resources. Since RAN1 already agreed to extend the size for the RA-RNTI, there would be no size issue any more.

If RAN1 decides that the scheduling limit is applied to the unicast message (including Msg 4 which is much larger than Msg 2), the eNB needs to know UE's capability by Msg1 or Msg3. But, this would be limited only in the initial connection establishment, as eNB can know the UE capability from Msg3 in all other cases.
If RAN1 decides that there would be no scheduling limit for the low cost MTC, then eNB does not have to know about UE's capability before receiving the normal UE capability signalling message.

Observation 3: Depending on the RAN1 decision, RAN2 should consider the following case:

· UE reports its capability in Msg 1 or 3 during initial connection establishment if scheduling limit is applied to the unicast message (e.g. Msg4).

· UE follows the legacy procedure (i.e. reports its capability in the UE capability signalling message) if no scheduling limit is introduced in RAN1. In this case, there may be no RAN2 specification issue.
2.3 PDSCH

Once eNB obtains the UE's capability from the UE capability signalling message, eNB can segment and schedule the data properly even though there is scheduling limit. So, we have no issue here.
Observation 4: The low cost MTC UE follows the legacy procedure for the PDSCH reception, and eNB schedules the data properly based on the normal capability signalling.
3. Conclusion
We have the following observations, and summarize them into the following table.
	
	Scheduling limit
for the common message
	Scheduling limit
for the unicast message
	No scheduling limit
(same as normal UE)

	SIB and Paging
	No impacts in the specification
eNB should schedule the SIB, paging and Msg 2 in the limited resources.
	No impacts in the specifcation

	Random Access for initial connection establishment
	
	UE should report its capability in Msg 1 or 3
	No impacts in the specifcation

	PDSCH reception
	No impacts in the specification
eNB should schedule data according to the UE's capability from normal capability signalling.


Observation 1: The low cost MTC UE can receive the current SIBs and paging messages.

Observation 2: Depending on the RAN1 decision, eNB may need to have additional scheduling complexity, but there may be no RAN2 specification issue.

Observation 3: Depending on the RAN1 decision, RAN2 should consider the following case:

· UE reports its capability in Msg 1 or 3 during initial connection establishment if scheduling limit is applied to the unicast message (e.g. Msg4).

· UE follows the legacy procedure (i.e. reports its capability in the UE capability signalling message) if no scheduling limit is introduced in RAN1. In this case, there may be no RAN2 specification issue.
Observation 4: The low cost MTC UE follows the legacy procedure for the PDSCH reception, and eNB schedules the data properly based on the normal capability signalling.
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