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1	Introduction
The Rel-16 WI on “Additional MTC enhancements for LTE” [1] 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.



In RAN1#94bis it is clarified that the enhancements introduced by the WI objective on usage of the LTE DL control channel region for MPDCCH/PDSCH transmissions to LTE-MTC UEs do not only apply to LTE-MTC stand-alone deployments but also to the case when LTE-MTC is deployed within an NR carrier. 
RAN1 has reached the following agreements relevant to RAN2 discussion during RAN1#94, RAN1#94bis and RAN1#95:
	· LTE Control region supports PDSCH broadcast transmission, FFS for what broadcast transmission (e.g. SIBs, paging, SC-PTM, Msg2, etc) for MPDCCH and PDSCH are applied
· PDSCH are rate-matched in a backward compatible manner on all available OFDM symbols. FFS on RE mapping details.
· LTE control channel can be used for MPDCCH that is used to schedule broadcast PDSCH channel
· For MPDCCH transmission in LTE control region, part of the MPDCCH are mapped into the LTE DL control region.
· For PDSCH transmission in LTE control region, rate-matching is done using legacy mapping then wrap around starting with OFDM symbol 0.



And RAN2#103bis made the following agreements: 
	· The standalone deployment supports legacy operations for legacy BL UEs or UEs in CE mode.
· LTE control channel region for DL transmission is supported for Rel-16 BL UEs and UEs in CE mode.



In this contribution we continue the discussion started in RAN2#103bis on general aspects of the feature and consider some more details regarding which operations and which type of UEs stand-alone deployments should support.
[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 PCFICH/PDCCH/PHICH region. 
The legacy PCFICH/PDCCH/PHICH do not need to be transmitted in a stand-alone LTE-MTC deployment. When legacy PCFICH/PDCCH/PHICH is not transmitted, the LTE control region can already in Rel-13/14/15 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. 
In more detail, the starting OFDM symbol for MPDCCH/PDSCH transmission for BL UEs and UEs in CEs is given by startSymbolBR in SIB1-BR. Depending on the cell bandwidth in number of PRBs, the value range is either {1,2,3} or {2,3,4}, for > 10 PRBs and ≤ 10 PRBs, correspondingly. For SIB1-BR reception on PDSCH, the starting OFDM symbol is the largest value of the range, i.e. either 3 or 4 [3].
[bookmark: _Toc536690418][bookmark: _Toc1075105]Configuration for LTE control region in stand-alone LTE-MTC cell can range from one to four OFDM symbols. For a pure stand-alone deployment, this may be set as low as possible, i.e., one or two symbols, but it may also be higher, e.g. due to coexistence reasons. 
[bookmark: _Toc536690422]If no legacy PCFICH/PDCCH/PHICH is transmitted, then it is obvious non-BL UEs which do not support coverage enhancements cannot operate in the cell. SIB1 would not be transmitted, and if the UEs cannot acquire SIB1 the cell would be considered as barred [2].  
[bookmark: _Toc1075106]In a stand-alone LTE-MTC deployment, non-BL UEs without CE mode support would not find SIB1 transmission thus they will treat the cell as barred.
For non-BL UEs this should not be a major issue, assuming such UEs are not as optimized for low power consumption as BL UEs. For Rel-16+ UEs it would be possible to e.g. include a bit in MIB indicating stand-alone operation, but legacy UEs would not understand such indication. 
All BL UEs and UEs that can operate in CE mode A should be able to receive the transmissions in a stand-alone LTE-MTC cell, also for pre-Rel-16 UEs if the transmissions are provided in a backwards-compatible way. According to the WID objective, the feature is supported for both BL UEs and UEs in CE: If a non-BL UE supporting CE detects a stand-alone cell, it is able to read MIB, and based on SIB1-BR configuration in MIB (i.e. existence of schedulingInfoSIB1-BR), it can acquire SIB1-BR, even if the S-criterion evaluation would indicate that the UE is in normal coverage. Thus, non-BL UE supporting CE modes are able to camp and operate in the cell, regardless of if S-criterion evaluation according to TS 36.304 [4] results in normal or enhanced coverage.
[bookmark: _Toc536690419][bookmark: _Toc1075107]Non-BL UE supporting coverage enhancements mimics BL UE behavior, thus it can operate in stand-alone LTE-MTC deployments. 

2.2	Supported transmissions in control region
RAN1#94bis agreed to support PDSCH broadcast transmissions in the control region. 
[bookmark: _Toc536690420][bookmark: _Toc1075108]In stand-alone LTE-MTC deployments both unicast and broadcast DL transmissions for PDSCH are supported in legacy LTE control channel region. 
Moreover, for PDSCH, RAN1 updated the previous agreements so that the intention is to rate-match PDSCH transmission on all (available) OFDM symbols in backwards-compatible manner. Backwards-compatibility is important to consider in order to enable both legacy and Rel-16 BL UEs and UEs in CE to operate in the same cell. For Rel-16 UEs supporting stand-alone deployment, additional repetitions can be introduced in the legacy LTE control region for MPDCCH and PDSCH. RAN1 has not agreed yet on details of support of MPDCCH transmissions in control region.
2.3	Configuration Aspects
Per RAN1 agreements, both unicast and broadcast transmissions in the control region would be supported, but no details on which broadcast transmissions would be supported have been agreed. Possibilities include SIB1-BR/SI messages, paging, RAR and multicast (i.e. SC-PTM) related transmissions.
The use of LTE control region could 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 legacy LTE control region, and how the mappings are done. Such details on configuration need to be agreed by RAN1.
In RAN2#103bis the location of the possible configuration was discussed. We brought up in Error! Reference source not found. the possibility to use a MIB bit for enabling configuration of the stand-alone deployment for the UE to understand the deployment, and possible availability of transmissions in the legacy LTE control region, as soon as possible during the initial access procedure. However, it was discussed that even if we provide the configuration e.g. in SIB1-BR, UEs staying in the same cell could reuse the configuration during later idle mode and later access attempts as well. Thus, the gain for providing the configuration in MIB vs providing it in SIB1-BR is probably not significant, and considering also the limited number of bits remaining in MIB it is feasible to provide the configuration in SIB1-BR.
[bookmark: _Toc536690423][bookmark: _Toc1075109]Configuration for stand-alone LTE-MTC deployment is provided in SIB1-BR as a working assumption.
Conclusion
In the previous sections we made the following observations: 
Observation 1	Configuration for LTE control region in stand-alone LTE-MTC cell can range from one to four OFDM symbols. For a pure stand-alone deployment, this may be set as low as possible, i.e., one or two symbols, but it may also be higher, e.g. due to coexistence reasons.
Observation 2	In a stand-alone LTE-MTC deployment, non-BL UEs without CE mode support would not find SIB1 transmission thus they will treat the cell as barred.
Observation 3	Non-BL UE supporting coverage enhancements mimics BL UE behavior, thus it can operate in stand-alone LTE-MTC deployments.
Observation 4	In stand-alone LTE-MTC deployments both unicast and broadcast DL transmissions for PDSCH are supported in legacy LTE control channel region.

Based on the discussion in the previous sections we propose the following:
Proposal 1	Configuration for stand-alone LTE-MTC deployment is provided in SIB1-BR as a working assumption.
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