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1	Introduction
In the Rel-16 work item on “Additional MTC enhancements for LTE” [1], one of the objectives is to specify performance improvements for LTE-MTC coexistence with NR.
	The objective is to specify the following set of improvements for machine-type communications for BL/CE UEs.

[...]

Coexistence with NR:
· Specify the following performance improvements for LTE-MTC coexistence with NR [RAN1, RAN2, RAN4]
· LTE-MTC resource reservation in the DL frequency domain and the DL/UL time domain with slot-level and symbol-level granularity to avoid resource overlap between NR and LTE-MTC when LTE-MTC is deployed within an NR carrier
· LTE-MTC subcarrier puncturing for 1 or 2 LTE-MTC DL subcarriers (excluding CRS) to reduce the number of NR resource blocks that need to be reserved for LTE-MTC when LTE-MTC is deployed within an NR carrier




RAN1 and RAN2 agreements made in earlier meetings for this topic are summarized in [2] and [3], respectively. The endorsed L1 configuration parameter list can be found in [4] and the endorsed RAN1 CRs in [5] – [12].
[bookmark: _Hlk32837749][bookmark: _Ref178064866]This document provides a prioritized list of issues and proposals based on the contributions in [13] – [16]. The prioritized issues and proposals are proposed to be treated in a single email discussion, and the remaining issues and proposals (in Section 2.6) are proposed to be postponed till the next meeting
2	Issues and proposals (listed in priority order)
2.1	UE-specific enabling of resource reservation
The contributions from Qualcomm [15] and Ericsson [16] raise concerns with cell-specific configuration of the resource reservation. If there is no UE-specific configuration parameter at all, both the physical channel resource element mapping and the DCI definition will depend on the UE capabilities and the SIB contents. Since it may take some time before eNB is aware of the UE’s capabilities, the UE may start applying the resource reservation configuration before eNB knows whether the UE supports resource reservation. Both contributions propose to introduce UE-specific RRC signalling for enabling the resource reservation feature.
[bookmark: _GoBack]RAN2 contributions from Huawei [17] (for LTE-MTC) and ZTE [18] (for NB-IoT) propose to send the resource reservation configuration parameters via UE-specific signalling rather than via SIB signalling. If it is agreed to send all configuration via UE-specific signalling, the UE-specific enabling signal may come almost for free.
The resource reservation feature can be enabled using UE-specific RRC signalling.
2.2	Fully and partially reserved subframes
Huawei’s contribution [13] points out that parts of the RAN1#99 agreements for resource reservation have not been fully captured in endorsed RAN1 CRs [5] – [12] and provides a text proposals (TPs) for 36.211 and 36.213. Specifically, the TPs ensure that unicast MPDCCH/PDSCH transmission can use partially reserved subframes and that PDSCH transmission can use (fully or partially) reserved subframes if the DCI overrides the resource reservation. There are also similar TPs for PUSCH/PUCCH.
For MPDCCH/PDSCH, capture the missing RAN1 agreements, using the TPs in Appendix I in Huawei’s contribution [13] as a starting point.
For PUSCH/PUCCH, capture the missing RAN1 agreements, using the TPs in Appendix II in Huawei’s contribution [13] as a starting point.
2.3	Resource reservation in special subframes in TDD
ZTE’s contribution [14] points out that the 7-bit bitmap parameters for resource reservation may not match the number of symbols in a special subframe.
In TDD, resource reservation with symbol-level granularity is not applied in special subframes.
2.4	Definition of subcarrier puncturing
Agree the following TP for 36.211 section 6.3.5 from Ericsson’s contribution [16].
-------------------------------------------------------------Start -------------------------------------------------------------
For BL/CE UEs, if the higher layer parameter ce-punctured-subcarriers-DL is configured, then in case of MPDCCH or PDSCH transmission associated with C-RNTI or SPS C-RNTI,
-	The parameter ce-punctured-subcarriers-DL indicates the number of subcarriers (1 or 2) and their position (lower or higher edge) to puncture at the downlink narrowband edges:
-	If the value is ‘00’, then the number of punctured subcarriers on the higher edge of narrowbands above the DC subcarrier is 2 and the number of punctured subcarriers on the higher edge of narrowbands below the DC subcarrier is 1.
-	If the value is ‘01’, then the number of punctured subcarriers on the higher edge of narrowbands above the DC subcarrier is 1 and the number of punctured subcarriers on the higher edge of narrowbands below the DC subcarrier is 0.
-	If the value is ‘10’, then the number of punctured subcarriers on the lower edge of narrowbands above the DC subcarrier is 0 and the number of punctured subcarriers on the lower edge of narrowbands below the DC subcarrier is 1.
-	If the value is ‘11’, then the number of punctured subcarriers on the lower edge of narrowbands above the DC subcarrier is 1 and the number of punctured subcarriers on the lower edge of narrowbands below the DC subcarrier is 2.
-     In the mapping to resource elements, when a subcarrier l is punctured according to the above, the resource elements (k,l) shall be counted but not used for transmission.
-	The subcarrier puncturing is applied to transmission of the following physical signals and channels when the transmission is aligned with a narrowband edge.
-	MPDCCH
-	PDSCH
-	CSI reference signals
-	No subcarrier puncturing is applied to transmissions that are not aligned with a narrowband edge.
------------------------------------------------------------- End -------------------------------------------------------------
2.5	Missing references
Agree the following TP for 36.212 section 5.3.3.1 from Ericsson’s contribution [16].
-------------------------------------------------------------Start -------------------------------------------------------------
-	Resource reservation – 1 bit as defined in x.x5.3.4, 5.5.2.1.2 and 5.5.2.1A.4 of [32]. This field is only present if higher layer parameter ce-reserved-resource-UL-time is configured and the CRC of the DCI is scrambled by C-RNTI (except during random access) or SPS-C-RNTI.
--------------------------------------------------------Text omitted --------------------------------------------------------
-	Resource reservation – 1 bit as defined in x.x5.3.4, 5.5.2.1.2 and 5.5.2.1A.4 of [32]. This field is only present if higher layer parameter ce-reserved-resource-UL-time is configured and the CRC of the DCI is scrambled by C-RNTI (except during random access).
--------------------------------------------------------Text omitted --------------------------------------------------------
-	Resource reservation – 1 bit as defined in x.x6.4.1 and 6.10.3.2 of [32]. This field is only present if higher layer parameter ce-reserved-resource-DL-time or ce-reserved-resource-DL-freq is configured and the CRC of the DCI is scrambled by C-RNTI (except during random access) or SPS-C-RNTI.
--------------------------------------------------------Text omitted --------------------------------------------------------
-	Resource reservation – 1 bit as defined in x.x6.4.1 and 6.10.3.2 of [32]. This field is only present if higher layer parameter ce-reserved-resource-DL-time or ce-reserved-resource-DL-freq is configured and the CRC of the DCI is scrambled by C-RNTI (except during random access).
------------------------------------------------------------- End -------------------------------------------------------------
2.6	Other issues and proposals (postponed till next meeting)
It is proposed to postpone the treatment of the following issues and proposals till the next meeting:
· Clarification of behaviour for resource reservation using periodicity parameter by ZTE [14]
· Proposal to postpone non-repeated PUSCH/PUCCH in partially reserved subframe by ZTE [14]
· Proposal to not drop DMRS in reserved SC-FDMA symbol by ZTE [14]
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