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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
In RAN#86, CRs for eMTC co-existence with NR were approved [1]. However, there are still some achieved agreements that are not correctly captured. Discussions and text proposals are given in this contribution to make the specification more clear and complete. 
[bookmark: _Ref129681832]Discussion
BL/CE subframe determination
For better co-existence with NR, resource reservation is introduced in Rel-16 with following agreements, which is agreed to be only used for unicast transmission.
	Agreement 
· LTE-MTC DL time-domain resource reservation is supported with a finer granularity than slot level. Transmissions in these reserved resources are dropped.
· FFS: How to handle DMRS
Agreement
For LTE-MTC resource reservation, UL resource reservation for LTE eMTC with slot-level and symbol(s)-level granularity in addition to subframe-level granularity is supported.
Agreement
For LTE-MTC resource reservation, for unicast, symbols of MPDCCH/PDSCH scrambled by C-RNTI or SPS-C-RNTI that would fall into the reserved resource are dropped for symbol-level and slot-level reserved resources.
· Dropped means punctured
· FFS: CSI-RS

Agreement 
For unicast, in the repetition case, symbols of PUCCH and PUSCH scrambled by C-RNTI and SPS-C-RNTI that would fall into the reserved resources are dropped (meaning punctured) for symbol- and slot-level reserved resources.


However, the above agreements have not been captured. In addition, for unicast MPDCCH/PDSCH transmission, the not fully reserved subframes can also be used, which include the subframes that are not configured to be fully reserved, and the subframes that are configured to be fully reserved but DCI resource reservation field is set to 0 for MPDSCH.
Proposal 1: For unicast MPDCCH/PDSCH transmission, it can use the not fully reserved subframes, which include the subframes that are not configured to be fully reserved, and the subframes that are configured to be fully reserved and DCI resource reservation field is set to 0 for NPDSCH.
Proposal 2: Endorse the text proposal in Appendix I to 36.213 and 36.211.
In uplink, the same issue is also exists, so we propose a similar TP for BL/CE UL subframe.
Proposal 3: Endorse the text proposal in Appendix II to 36.213 and 36.211.
Conclusions
In this contribution, the remaining issues are discussed and the following proposals are given.
Proposal 1: For unicast MPDCCH/PDSCH transmission, it can use the not fully reserved subframes, which include the subframes that are not configured to be fully reserved, and the subframes that are configured to be fully reserved and DCI resource reservation field is set to 0 for NPDSCH.
Proposal 2: Endorse the text proposal in Appendix I to 36.213 and 36.211.
Proposal 3: Endorse the text proposal in Appendix II to 36.213 and 36.211.
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Appendix I
---------------------------------------------Start of Text Proposal for 36.213----------------------------------------
7.1	UE procedure for receiving the physical downlink shared channel
<Unchanged parts are omitted>
If the UE monitors a MPDCCH UE-specific search space or decodes PDSCH transmission scheduled by MPDCCH in the UE-specific search space, the UE shall assume a subframe as a not fully reserved DL subframe if
-	the subframe is not configured as fully reserved by ce-reserved-resource-DL-time, or
-	the subframe is configured as fully reserved by ce-reserved-resource-DL-time and the Resource reservation field in DCI is set to 0
For BL/CE UEs, the higher layers indicate the set of BL/CE DL subframes according to fdd-DownlinkOrTddSubframeBitmapBR [11].
The term “BL/CE DL subframes” in this Subclause refers to the set of subframes indicated by fdd-DownlinkOrTddSubframeBitmapBR [11] and the not fully reserved DL subframes if ce-reserved-resource-DL-time is configured.
<Unchanged parts are omitted>
7.3	UE procedure for reporting HARQ-ACK
The term “BL/CE DL subframes” in this Subclause refers to the set of subframes indicated by fdd-DownlinkOrTddSubframeBitmapBR [11] and the not fully reserved DL subframes if ce-reserved-resource-DL-time is configured.
<Unchanged parts are omitted>
----------------------------------------------End of Text Proposal for 36.213----------------------------------------

---------------------------------------------Start of Text Proposal for 36.211----------------------------------------
6.3.1	Scrambling
<Unchanged parts are omitted>






For BL/CE UEs, the same scrambling sequence is applied per subframe to PDSCH for a given block of  subframes. The subframe number of the first subframe in each block of  consecutive subframes, denoted as , satisfies . For the  block of  subframes, the scrambling sequence generator shall be initialised with


where 




and  is the absolute subframe number of the first downlink subframe intended for PDSCH. The PDSCH transmission spans  consecutive subframes including subframes that are not BL/CE DL subframes and the subframes that are fully reserved if ce-reserved-resource-DL-time is configured where the PDSCH transmission is postponed. 
<Unchanged parts are omitted>
6.4.1	Physical downlink shared channel for BL/CE UEs
<Unchanged parts are omitted>

For BL/CE UEs, if the PDSCH is not carrying SIB1-BR the PRB resources for PDSCH transmission in the first subframe are obtained from the DCI as described in clauses 5.3.3.1.12, 5.3.3.1.13, and 5.5.1.3.14 in [3], or provided by higher layers. Each of the  PDSCH codewords is transmitted with  repetitions, where  is the number of transport blocks defined in clause 7.1.11 of 3GPP TS 36.213 [4]. The PDSCH transmission spans  consecutive subframes, including subframes that are not BL/CE DL subframes and the subframes that are fully reserved if ce-reserved-resource-DL-time is configured where the the PDSCH transmission is postponed.
<Unchanged parts are omitted>

The UE shall not expect PDSCH in subframe  if it is not a BL/CE DL subframe or a fully reserved DL subframe if ce-reserved-resource-DL-time is configured.
<Unchanged parts are omitted>
[bookmark: _Toc454818057]6.8B.1	MPDCCH formats
The MPDCCH formats are defined as in Clause 6.8A.1 with the following exceptions:
-	The term EPDCCH is replaced by MPDCCH.


-	The MTC physical downlink control channel carries downlink control information and is transmitted across  consecutive BL/CE DL subframes that are not fully reserved. Within each of the  BL/CE DL subframes that are not fully reserved an MPDCCH is transmitted using an aggregation of one or several consecutive enhanced control channel elements (ECCEs) where each ECCE consists of multiple enhanced resource element groups (EREGs), defined in clause 6.2.4A.
-	For frame structure type 2, 
-	If repetition is not configured for the MPDCCH, the number of EREGs per ECCE is given by Table 6.8A.1-1. If repetition is configured for the MPDCCH, the number of EREGs per ECCE is given by Table 6.8B.1-1.
-	For those special subframes where the MPDCCH is not supported, these special subframes are considered BL/CE DL subframes for both MPDCCH and PDSCH transmission, only if they are indicated as BL/CE DL subframe by higher layer signalling and they are not fully reserved. 
<Unchanged parts are omitted>
[bookmark: _Toc454818058]6.8B.2	Scrambling
<Unchanged parts are omitted>





The subframe number of the first subframe in each block of  consecutive subframes, denoted as , satisfies . For the block of  subframes, the scrambling sequence generator shall be initialised with


where 




and  is the absolute subframe number of the first downlink subframe intended for the MPDCCH. The MPDCCH transmission spans  consecutive subframes, including subframes that are not BL/CE DL subframes and the subframes that are fully reserved if ce-reserved-resource-DL-time is configured where the MPDCCH transmission is postponed.
<Unchanged parts are omitted>
[bookmark: _Toc454818061]6.8B.5	Mapping to resource elements
Mapping to resource elements shall be done according to Clause 6.8A.5with the following exceptions:
-	The term EPDCCH shall be replaced by MPDCCH.

-	The mapping shall be repeated across each of the  BL/CE DL subframes that are not fully reserved.
<Unchanged parts are omitted>



-	The narrowband  for MPDCCH transmission in the first subframe of MPDCCH search space is provided by higher layers. Starting subframe configuration of a search space where UE monitors an MPDCCH is also provided by higher layers. The MPDCCH search space uses  subframes, spanning  consecutive subframes, including subframes that are not BL/CE DL subframes and the subframes that are fully reserved if ce-reserved-resource-DL-time is configured where the MPDCCH transmission is postponed. 
<Unchanged parts are omitted>


-	if frequency hopping is enabled for MPDCCH, an MPDCCH candidate shall be transmitted in absolute subframe  using the same PRB resources within each narrowband 







where  is the absolute subframe number of the first downlink subframe of MPDCCH search space, and ,  and  are cell-specific higher-layer parameters. The UE shall not expect MPDCCH transmission in absolute subframe  if it is not a BL/CE DL subframe or a fully reserved DL subframe if ce-reserved-resource-DL-time is configured.
<Unchanged parts are omitted>

The UE shall not expect MPDCCH transmission in absolute subframe  if it is not a BL/CE DL subframe or a fully reserved DL subframe if ce-reserved-resource-DL-time is configured.
<Unchanged parts are omitted>
6.10.3.1	Sequence generation
<Unchanged parts are omitted>






For BL/CE UEs, the same scrambling sequence is applied per subframe to the UE-specific reference-signal sequence for a given block of  subframes. The subframe number of the first subframe in each block of  consecutive subframes, denoted as , satisfies . For the block of  subframes, the scrambling sequence generator shall be initialised with


where 







and  is the absolute subframe number of the first downlink subframe intended for PDSCH. The PDSCH transmissions span  consecutive subframes, including subframes that are not BL/CE DL subframes and the subframes that are fully reserved if ce-reserved-resource-DL-time is configured where the PDSCH transmission is postponed. For a BL/CE UE configured in CEModeA, . For a BL/CE UE configured with CEModeB,  for frame structure type 1 and  for frame structure type 2.
<Unchanged parts are omitted>
[bookmark: _Toc454818077]6.10.3A.1	Sequence generation
<Unchanged parts are omitted>






For BL/CE UEs, the same scrambling sequence is applied per subframe to the demodulation reference signal associated with MPDCCH for a given block of  subframes. The subframe number of the first subframe in each block of  consecutive subframes, denoted as , satisfies . For the block of  subframes, the scrambling sequence generator shall be initialised with

 where 




and  is the absolute subframe number of the first downlink subframe intended for MPDCCH. The MPDCCH transmissions span  consecutive subframes, including subframes that are not BL/CE DL subframes and the subframes that are fully reserved if ce-reserved-resource-DL-time is configured where the MPDCCH transmission is postponed.
<Unchanged parts are omitted>
----------------------------------------------End of Text Proposal for 36.211----------------------------------------

Appendix II
---------------------------------------------Start of Text Proposal for 36.213----------------------------------------
8.0	UE procedure for transmitting the physical uplink shared channel
<Unchanged parts are omitted>
If the UE monitors a MPDCCH UE-specific search space or decodes PUSCH transmission scheduled by MPDCCH in the UE-specific search space, the UE shall assume a subframe as a not fully reserved UL subframe if
-	the subframe is not configured as fully reserved by ce-reserved-resource-UL-time, or
-	the subframe is configured as fully reserved by ce-reserved-resource-UL-time and the Resource reservation field in DCI is set to 0
For BL/CE UEs, the higher layers indicate the set of BL/CE UL subframes according to fdd-DownlinkOrTddSubframeBitmapBR and fdd-UplinkSubframeBitmapBR [11]. 
The term “BL/CE UL subframes” in this Subclause refers to the set of subframes indicated by fdd-DownlinkOrTddSubframeBitmapBR and fdd-UplinkSubframeBitmapBR [11], and the not fully reserved UL subframes if ce-reserved-resource-UL-time is configured.
<Unchanged parts are omitted>
----------------------------------------------End of Text Proposal for 36.213----------------------------------------
---------------------------------------------Start of Text Proposal for 36.211----------------------------------------
5.3.1	Scrambling
<Unchanged parts are omitted>






For BL/CE UEs, the same scrambling sequence is applied per subframe to PUSCH for a given block of  subframes. The subframe number of the first subframe in each block of  consecutive subframes, denoted as , satisfies . For the block of  subframes, the scrambling sequence generator shall be initialised with


where 







and  is the absolute subframe number of the first uplink subframe intended for PUSCH. The PUSCH transmission spans  consecutive subframes including subframes that are not BL/CE UL subframes and the subframes that are fully reserved if ce-reserved-resource-UL-time is configured where the UE postpones the PUSCH transmission. For a BL/CE UE configured in CEModeA, . For a BL/CE UE configured with CEModeB,  for frame structure type 1 and  for frame structure type 2.
<Unchanged parts are omitted>
5.3.4	Mapping to physical resources
<Unchanged parts are omitted>


For BL/CE UEs, the PRB resources for PUSCH transmission in the first subframe are obtained from the DCI as described in clauses 5.3.3.1.10 and 5.3.3.1.11 in [3]. Each of the  PUSCH codewords is transmitted with repetitions, where  is the number of transport blocks defined in clause 8.0 of 3GPP TS 36.213 [4]. The PUSCH transmission spans  consecutive subframes, including subframes that are not BL/CE UL subframes and the subframes that are fully reserved if ce-reserved-resource-UL-time is configured where the UE postpones the PUSCH transmission if . 

-	If higher layer parameter ce-reserved-resource-UL-time is configured, and the Resource reservation field in the DCI is set to 1, then in case of PUSCH transmission with  associated with C-RNTI or SPS C-RNTI,
-	In a subframe that is fully reserved, the PUSCH transmission is postponed until the next BL/CE uplink subframe that is not fully reserved.
-	In a subframe that is partially reserved, the reserved SC-FDMA symbols shall be counted in the PUSCH mapping but not used for transmission of the PUSCH.

-	In case the UE is a BL/CE UE configured with higher layer parameter ce-PUSCH-SubPRB-Config-r15, the PUSCH transmission spans  consecutive subframes including subframes that are not BL/CE UL subframes and the subframes that are fully reserved if ce-reserved-resource-UL-time is configured where the UE postpones the PUSCH transmission. 
-	For BL/CE UE in CEModeA, PUSCH frequency hopping is enabled when the higher-layer parameter pusch-HoppingConfig is set and the frequency hopping flag in DCI format 6-0A indicates frequency hopping, otherwise frequency hopping is disabled. 
-	For BL/CE UE in CEModeB, PUSCH frequency hopping is enabled when the higher-layer parameter pusch-HoppingConfig is set, otherwise frequency hopping is disabled. 
-	If frequency hopping is not enabled for PUSCH, all PUSCH repetitions are located at the same PRB resources. 
-	If a BL/CE UE is configured with higher layer parameter ce-PUSCH-FlexibleStartPRB-AllocConfig, the UE is not expected to have the frequency hopping enabled for PUSCH with the resource allocation including the center PRB not belonging to any narrowband.
-	If frequency hopping is enabled for PUSCH and the UE is not configured with CEModeA and higher layer parameter ce-PUSCH-FlexibleStartPRB-AllocConfig, 





-	PUSCH is transmitted in uplink subframe  within the  consecutive subframes using the same number of consecutive PRBs as in the previous subframe starting from the PRB resources of the narrowband  with the same RIV as that of narrowband . The narrowband  is defined as 







	where  is the absolute subframe number of the first UL subframe intended for carrying the PUSCH and  and  are cell-specific higher-layer parameters. For the  consecutive subframes, the UE shall not transmit PUSCH in subframe  if it is not a BL/CE UL subframe or a fully reserved DL subframe if ce-reserved-resource-DL-time is configured.
-	If frequency hopping is enabled for PUSCH and the UE is configured with CEModeA and higher layer parameter ce-PUSCH-FlexibleStartPRB-AllocConfig, 
-	Except when the PUSCH resource allocation includes the center PRB not belonging to any narrowband, PUSCH is transmitted in uplink subframe [image: ] within the [image: ] consecutive subframes using the same number of consecutive PRBs as in the previous subframe, where  is the narrowband index that starting PRB located in the absolute subframe number of the first UL subframe , defined as 
-	If 0 or  with ,  
-	If with   

	where  is the number of edge PRB(s) not belonging to narrowbands in one side of system bandwidth ,  is the number of narrowbands, the starting PRB index  and the length   of the allocated resources are defined in clause 8.1.1 of [4]. After hopping, the narrowband  in subframe [image: ] is defined as






	where  and  are cell-specific higher-layer parameters. For the   consecutive subframes, the UE shall not transmit PUSCH in subframe  if it is not a BL/CE UL subframe or a fully reserved DL subframe if ce-reserved-resource-DL-time is configured. After hopping, the resource blocks have the same relative location of starting PRB in  as in narrowband . 
-	If frequency hopping is enabled for PUSCH and the UE is configured with higher layer parameter ce-PUSCH-FlexibleStartPRB-AllocConfig,
-	If a frequency hopping leads to a split resource allocation, where some PRB(s) is (are) on one edge and some PRB(s) is (are) on the other edge of the system bandwidth, the PUSCH transmission is dropped in that subframe.
-	If a frequency hopping leads to a resource allocation, where some PRB(s) is (are) not belonging to any narrowband, the PUSCH transmission is dropped in that subframe.
For BL/CE UEs, for PUSCH transmission corresponding to the random access response grant and its retransmission, frequency hopping of the PUSCH is enabled when higher layer parameter rar-HoppingConfig is set. Further

-	if PRACH CE level 0 or 1 is used for the last PRACH attempt,  is set to the higher layer parameter interval-UlHoppingConfigCommonModeA; 

-	if PRACH CE level 2 or 3 is used for the last PRACH attempt,  is set to the higher layer parameter interval-UlHoppingConfigCommonModeB.



For BL/CE UEs in CEModeB, for PUSCH transmission not associated with Temporary C-RNTI, for frame structure type 1, after a transmission duration of  time units (which may include subframes that are not BL/CE UL subframes and the subframes that are fully reserved if ce-reserved-resource-UL-time is configured ), a gap of  time units shall be inserted, according to the UE capability ue-CE-NeedULGaps, as specified in 3GPP TS 36.331 [9]. BL/CE UL subframes and the subframes that are not fully reserved if ce-reserved-resource-UL-time is configured within the gap of  time units shall be counted for the PUSCH resource mapping but not used for transmission of the PUSCH.



For BL/CE UEs, for PUSCH transmission associated with Temporary C-RNTI for frame structure type 1, and if PRACH CE level 2 or 3 is used for the last PRACH attempt, after a transmission duration of  time units (which may include subframes that are not BL/CE UL subframes and the subframes that are fully reserved if ce-reserved-resource-UL-time is configured), a gap of  time units shall be inserted. BL/CE UL subframes and the subframes that are not fully reserved if ce-reserved-resource-UL-time is configured within the gap of  time units shall be counted for the PUSCH resource mapping but not used for transmission of the PUSCH.
<Unchanged parts are omitted>
5.4.3	Mapping to physical resources
<Unchanged parts are omitted>



For BL/CE UEs, PUCCH is transmitted with  repetitions. The PUCCH transmission spans  consecutive subframes, including subframes that are not BL/CE UL subframes and the subframes that are fully reserved if ce-reserved-resource-UL-time is configured where the UE postpones the PUCCH transmission if . 
<Unchanged parts are omitted>
----------------------------------------------End of Text Proposal for 36.211----------------------------------------
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