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1	Introduction
The Rel-16 WI on “Additional MTC enhancements for LTE” [1][2] has the following objectives on stand-alone deployment for LTE-MTC:
	Stand-alone deployment:
· Enable the use of LTE control channel region for DL transmission (MPDCCH/PDSCH) to BL/CE UEs [RAN1, RAN2, RAN4]
· This deployment mode should support legacy operation for legacy BL/CE UEs.
 



RAN1 started the discussion on this objective in RAN1#94 and reached the following agreements:
	Agreement
FFS whether and for what broadcast transmission (e.g. SIBs, paging, SC-PTM, Msg2, etc) use of LTE control channel region for MPDCCH and PDSCH are applied 

Agreement
The following options can be considered for transmission of MPDCCH and PDSCH in LTE control channel region:
For MPDCCH
· Option 1: All or part of the MPDCCH are mapped into the DL control region.
· Option 2: MPDCCH are rate-matched to all OFDM symbols. FFS on RE mapping details.
For PDSCH
· Option A: All or part of the PDSCH are mapped into the DL control region.
· Option B: PDSCH are rate-matched to all OFDM symbols. FFS on RE mapping details.




 In this contribution we briefly present initial thoughts and discussion from RAN2 point of view. 
[bookmark: _Ref178064866]2	Discussion
2.1	General aspects
One of the differences in a stand-alone LTE-MTC deployment compared to LTE-MTC deployed within a Rel-13/14/15 LTE carrier is that the LTE control region is no longer occupied by legacy Rel-8 LTE channels but can be used for the channels relevant for LTE-MTC. Specifically, the WI objective targets MPDCCH/PDSCH transmission in the PDCCH region. 
Since no legacy PDCCH is transmitted in a stand-alone LTE-MTC deployment, the legacy LTE control region can be set to a minimum number of OFDM symbols, which is two in a 1.4 MHz system and one for all other system bandwidths. This can be expected to be the typical choice for a stand-alone deployment, but larger values cannot be precluded, e.g. for coexistence reasons.
The improvements should be backwards compatible, thus, as legacy UEs and Rel-16 can operate in the same (stand-alone) LTE-M cell, common signals or channels should be decodable by all UEs in the cell. Thus, for example, broadcast transmissions should be mapped in a way the legacy UEs can also receive and decode the transmission. For Rel-16 UEs supporting this feature, additional repetitions could be introduced in the legacy LTE control region for MPDCCH and PDSCH. The details of such mappings and repetitions are up to RAN1. 
So far, RAN1 has agreed that for MPDCCH and PDSCH are either rate-matched to all OFDM symbols or all or part of the channels are mapped into the legacy LTE control region.  
[bookmark: _Toc525856149]RAN1 has agreed to discuss different options on how to map MPDCCH/PDSCH to LTE control region.
[bookmark: _Toc525856150]For now, RAN1 has left discussion of support of broadcast transmissions in LTE control region as FFS. 
Configurability aspects have been discussed for example in [2]: The use of LTE control region should be configurable. Depending on the deployment (e.g. coexistence with NR) and radio environment it may be beneficial to specify possibility for different configurations on which transmissions are mapped to the control region, and how the mappings are done.
2.2	RAN2 impact
From RAN2 perspective, the main impacts are expected to be specifying the configuration for the use of legacy LTE control region and possible UE capabilities for the feature. If the feature targets unicast transmissions, then it should be beneficial for the eNB to know the UE capability to determine whether the legacy LTE control region should be used for mapping (part of) the MPDCCH and/or PDSCH transmissions. 
From UE power consumption and increased DL code rate point of view it would be preferable if the legacy LTE control region could be re-used for receiving broadcast transmissions. Depending on configuration details, only part of the broadcast transmissions should be mapped to the control region, for example mapping MIB, and possibly SIB1-BR, in the region is unnecessary unless the UE would know somehow in advance if the feature is enabled or not.
Providing additional repetitions for broadcast SI in the control region would mean possibility for UEs to acquire the transmitted SI faster, resulting in reduced (access) latency and reduced power consumption. From system resource perspective, this would mean adding more SI repetitions to available radio resources, meaning less efficient resource utilization compared to unicast transmissions. 
Providing repetitions for unicast transmissions in the control region would mean possibility for less latency (and power consumption) for downlink data transmissions. System resource usage would be more efficient but less UEs (at a particular time) would benefit from the improvement. 
The options provide somewhat different benefits; we prefer having the possibility for the network to configure which transmissions would be mapped to the control region. 
[bookmark: _Toc525341050][bookmark: _Toc525856151]The network can configure the use of LTE control channel region for both unicast and broadcast transmission. 
Configuration of the feature in this case could be in MIB, enabling SIB1-BR transmissions to be mapped to the control region (and possible MIB transmissions for later re-acquisition). However, the number of bits left in MIB to indicate the feature is enabled are rather limited (4): 
MasterInformationBlock
-- ASN1START

MasterInformationBlock ::=			SEQUENCE {
	dl-Bandwidth						ENUMERATED {
											n6, n15, n25, n50, n75, n100},
	phich-Config						PHICH-Config,
	systemFrameNumber					BIT STRING (SIZE (8)),
	schedulingInfoSIB1-BR-r13			INTEGER (0..31),
	systemInfoUnchanged-BR-r15			BOOLEAN,
	spare								BIT STRING (SIZE (4))
}


-- ASN1STOP

Also, considering that possibly only one bit should be used to indicate if the feature is enabled or not in the cell, more flexible configurations would in any case require further configuration in other SI, such as SIB1-BR. If the configuration (or large enough part of it) is in SIB1-BR, the control region could be re-used to some extent for transmission of the remaining SI (i.e. not MIB or SIB1-BR). 
[bookmark: _Toc525856152]RAN2 to discuss possibility of using MIB bits for indicating whether LTE control region is used for broadcast transmissions.  
Further details of on how the configuration should look like depends progress in RAN1 considering which transmissions should be mapped into the control region and the details of the mechanism(s).
[bookmark: _Toc525856153]Further details of RRC configuration are discussed after more progress in RAN1. 
Likewise, it is expected that a UE capability will be needed for unicast transmission, to be confirmed in RAN2 after further discussions in both RAN1 and RAN2.
[bookmark: _Toc525856154]A UE capability for receiving unicast transmissions in legacy LTE control region shall be defined as a working assumption. More detailed discussion can wait for further RAN1 work.  
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Conclusion
In the previous sections we made the following observations: 
Observation 1	RAN1 has agreed to discuss different options on how to map MPDCCH/PDSCH to LTE control region.
Observation 2	For now, RAN1 has left discussion of support of broadcast transmissions in LTE control region as FFS.

Based on the discussion in the previous sections we propose the following:
Proposal 1	The network can configure the use of LTE control channel region for both unicast and broadcast transmission.
Proposal 2	RAN2 to discuss possibility of using MIB bits for indicating whether LTE control region is used for broadcast transmissions.
Proposal 3	Further details of RRC configuration are discussed after more progress in RAN1.
Proposal 4	A UE capability for receiving unicast transmissions in legacy LTE control region shall be defined as a working assumption. More detailed discussion can wait for further RAN1 work.
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