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1	Introduction
The issues related to flexible starting PRB for eMTC as well as the proposed updates are listed below: 
1. Issue #1: For PUSCH CE ModeA with flexible RA (configured with ce-PUSCH-FlexibleStartPRB-AllocConfig), the wideband RIV of type0 in the subclause 8.1.1 of 36.213 is not linked with legacy narrowband (NB) index. This allocation cannot support legacy NB hopping based on the signalling of the NB index offset. In this contribution, we propose the criterion for hopping of BL/CE UE PUSCH CE ModeA with flexible RA in Section 2 and the corresponding TP is given in Section 3.
2. [bookmark: _GoBack]Issue #2: For BL/CE UEs, retuning is needed for a UE with max 1.4MHz when the allocation moves from one narrowband to a different narrowband. The UE is allowed to not transmit within the retuning time. However, if flexible RA is configured, the allocation of PDSCH/PUSCH may not be fully within a narrowband. In this contribution, we propose a criterion for retuning of BL/CE UE with flexible RA in Section 2 (i.e., specify the instances in which the UE is allowed to not transmit) and the corresponding TP is given in Section 3. This new criterion relies on the definition of “tuning narrowbands”.
2	Discussion
2.1	Frequency Hopping
The NB locations in different bandwidth is shown in Figure 1.
[image: ]
Figure 1 Narrowband locations in different system bandwidths

According to the various NB locations, the PUSCH resources with flexible starting RB over the wideband for BL/CE UEs in CEModeA could be divided into the following cases:
· Case 1: allocated RB(s) is(are) fully inside one or two NBs
· Case 2: allocated RB(s) is(are) partially inside one or two NBs
· Case 2a: starting RB(s) including is(are) outside NBs but the remaining RBs including  is(are) inside one NB
· Case 2b: starting RB(s) including is(are) inside one NB but the remaining RBs including is(are) outside NBs
· Case 2c: allocated RBs include the center PRB, which is outside the NBs in case of for BW=3MHz, 5MHz, 15MHz. But the starting RB(s) including and the ending RB(s) including  are inside different NBs.
· Case 3: allocated RB(s) is(are) totally outside the NBs, i.e., two edges or center RB.
In order to avoid the potential impact on legacy MTC UEs without flexible RA as much as possible, we propose to allow hopping for Case 1, Case 2a and Case 2b only but disable hopping for Case 2c and Case 3. In case the hopping leads to wrap-around (i.e., some RBs transmitted in the upper part of the bandwidth and others in the lower part) or transmission in edge PRB(s), the PUSCH transmission on that subframe is dropped (note that this is the same behavior as in Rel-14 5MHz PUSCH).
Proposal 1: 
· Frequency hopping for PUSCH CEModeA with flexible RA is allowed for the following cases only.
· The allocated RB(s) is(are) fully inside one or two NBs.
· The starting RB(s) including is(are) outside NBs but the remaining RBs including  is(are) inside one NB.
· The starting RB(s) including is(are) inside one NB but the remaining RBs including is(are) outside NBs.
· Frequency hopping for PUSCH CEModeA with flexible RA is not allowed for the following cases
· The allocated RBs include the center PRB, which is outside the NBs in case of for BW=3MHz, 5MHz, 15MHz. But the starting RB(s) including and the ending RB(s) including  are inside different NBs.
· The allocated RB(s) is(are) totally outside the NBs, i.e., two edges or center RB.
· In case the hopping leads to wrap-around or transmission in edge PRB(s), the PUSCH transmission on that subframe is dropped.

[bookmark: _Hlk522689730]Therefore, if frequency hopping is enabled for PUSCH, and the BL/CE UE is configured with CEModeA and higher layer parameter ce-PUSCH-FlexibleStartPRB-AllocConfig, the hopping is allowed for the valid  only. 
· If 0, the located NB index of the allocated RB with index of  is defined as
  
and the narrowband in subframe number  is given by


· If 1, the located NB index of the allocated RB with index of   is defined as
 ,
and the narrowband in subframe number  is given by

where  is the number of NBs in system bandwidth of ,  is the number of edge RB(s) outside NBs in one side of system bandwidth, the staring RB index  and the length   of the allocated resources are define in 8.1.1 of TS36.213.
For the hopping cases with valid narrowband , we reuse the existing higher layer parameter  and the NB after the hopping  in subframe  is defined in the same way as the narrowband hopping of legacy MTC UE


The RB indices after hopping has relative location same as that of initial valid narrowband , such as 
· If 0 or if 

with   and  .
· If 

with  and  
In case the hopping leads to wrap-around or transmission in edge PRB(s), the PUSCH transmission on that subframe is dropped.

Section 3 contains the suggested TP in the subclause 5.3.4 of 36.211.
Proposal 2: 	Agree on the text proposal in Section 3 for the subclause 5.3.4 of TS36.211.

2.2 Retuning
For the UE with flexible RA, the UE is allowed to retune between subframe N and N+1, 
· Whenever the narrowband containing the allocation changes between N and N+1 or
· When the allocation is not fully contained within any narrowband and the defined tuning narrowband containing the allocation changes between N and N+1. 
· The retuning time may be depending on UE capability: 0, 1, or 2 symbols.
For the flexible resource allocation outside the legacy narrowbands, the tuning NB is defined based on the flexible RA schemes of PDSCH/PUSCH CEMode A/B respectively.

· For PUSCH CEMode A, the tuning NB for UEs with flexible RA is defined for the allocation resources not fully within one NB, for different cases shown in Figure 2. 
· (a) If allocated resources include the left edge RB(s) outside NBs, e.g., BW=3, 10, 15, 20MHz, the tuning NB is defined as the consecutive 6PRBs starting from 1st RB of UL system BW.
· (b) If allocated resources include right edge RB(s) outside NBs, e.g., BW=3, 10, 15, 20MHz, the tuning NB is defined as the consecutive 6PRBs ending at the last RB of UL system BW.
· (c) Otherwise, the tuning NB is defined as the consecutive 6PRBs starting from .
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(a)
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(b)
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(c)
Figure 2 Tuning narrowband for PUSCH CEMode A with flexible RA
· For PUSCH CEMode B, UE using flexible starting PRB for 2-PRB allocation of ‘110’ and ‘111’ may be shifted by high-layer configured , as illustrated in Figure 3. The tuning NB for UEs with flexible RA is defined for the allocation resources not fully within one NB as
· consecutive 6PRBs starting from  if the RA of ‘110’ is outside the NB
· consecutive 6PRBs ending at  if the RA of ‘111’ is outside the NB
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(a) RA of ‘110’
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(b) RA of ‘111’

Figure 3 Tuning narrowband for PUSCH CEMode B with flexible RA


Proposal 3: For BL/CE UE with UL flexible resource allocation,
· For PUSCH CEMode A, the tuning narrowband is defined for the resources outside the narrowband as
· consecutive 6PRBs starting from 1st RB of UL system BW if allocated resources include the left edge RB(s) outside NBs, or
· consecutive 6PRBs ending at the last RB of UL system BW if allocated resources include right edge RB(s) outside NBs, or
· Otherwise, consecutive 6PRBs starting from .
· For PUSCH CEMode B, the tuning narrowband defined for the resources outside the narrowband as
· consecutive 6PRBs starting from  if the resource allocation field is '110', or 
· consecutive 6PRBs ending at  if the resource allocation field is '111'
Section 3 contains the suggested TP in the subclause 5.2.5 of 36.211.
Proposal 4: 	Agree on the text proposal in Section 3 for the subclause 5.2.5 of TS36.211.

· For PDSCH CEMode A, the tuning narrowband is defined for the resources outside the legacy narrowband as
· If  is aligned with RBG boundary, the tuning NB starts from .
· If  is aligned with RBG boundary, the tuning NB ends at .
where  and  are defined in Table 7.1.6.3-2 of TS36.211.

[image: ]
Figure 4 Tuning narrowband for PDSCH CEMode A with flexible RA

· For PDSCH CEMode B, the tuning NB for UEs with flexible RA is same as the shifted NB based on the shift defined in Table 6.2.7-1 in TS 36.211.
[image: ]
Figure 5 Tuning narrowband for PDSCH CEMode B with flexible RA



Proposal 5: For BL/CE UE with DL flexible resource allocation,
· For PDSCH CEMode A, the tuning narrowband is defined for the resources outside the narrowband as
· consecutive 6PRBs starting from  if  is aligned with RBG boundary
· consecutive 6PRBs ending at  if  is aligned with RBG boundary.
· For PDSCH CEMode B, the tuning narrowband for UEs with flexible RA is same as the shifted NB based on the shift defined in Table 6.2.7-1 in TS 36.211.

Section 3 contains the suggested TP in the subclause 6.2.8 of 36.211.
Proposal 6: 	Agree on the text proposal in Section 3 for the subclause 6.2.8 of TS36.211.

As discussed above, the tuning narrowband may be different from the legacy narrowband since the flexible resource allocation on PDSCH is outside the legacy narrowband. However, MPDDCH search space is defined within the legacy narrowband. If we follow current specification, a UE receiving PDSCH only monitors MPDCCH if MPDCCH and PDSCH are are within the same narrowband. Extending directly this approach to “tuning narrowbands” will reduce the MPDCCH monitoring opportunities, thus reducing throughput. Thus, we propose that if there is MPDCCH in the same subframe as PDSCH, the UE only monitors MPDCCH candidates that are fully contained within the tuning narrowband for PDSCH. The eNB could schedule the control information for such UE mapping to the overlapped region.
[image: ]
Figure 6 MPDCCH monitoring after retuning to the tuning narrowband for PDSCH with flexible RA

Proposal 7: For BL/CE UE with DL flexible resource allocation, the UE is required to monitor MPDCCH candidates that are fully contained within the tuning narrowband for PDSCH. 
Section 3 contains the suggested TP in the subclause 6.8.B5 of 36.211.
Proposal 8: 	Agree on the text proposal in Section 3 for the subclause 6.8.B5 of TS36.211.

[bookmark: _Ref178064866]3	Text Proposal for TS 36.211
----------------------------------------------------------------- Text Start -----------------------------------------------------------------
---------------------------------------------------------------- Text Omitted -------------------------------------------------------------
[bookmark: _Toc454817956][bookmark: _Toc454817967][bookmark: _Toc454818013]5.2.5	Guard period for narrowband and wideband retuning



For BL/CE UEs, a guard period of at most  SC-FDMA symbols is created for Tx-to-Tx frequency retuning between two consecutive subframes. If the higher layer parameter ce-RetuningSymbols is set, then  equals ce-RetuningSymbols, otherwise . If the higher layer parameter ce-pusch-maxBandwidth-config is set to 5 MHz, then the rules for guard period creation defined in the remainder of this clause do not apply for retuning between narrowbands but for retuning between widebands and for transmissions involving multiple widebands.
For a BL/CE UE in CEModeA and configured with higher layer parameter ce-PUSCH-FlexibleStartPRB-AllocConfig, the rules for guard period creation defined in the remainder of this clause apply for retuning between tuning narrowbands defined as follows for the allocation resources not fully within one NB:
· if allocated resources include the left edge PRB(s) outside narrowbands, the tuning narrowband is defined as the consecutive 6 lowest numbered PRBs,
· if allocated resources include the right edge RB(s) outside narrowbands, the tuning narrowband is defined as the consecutive 6 largest numbered PRBs
· otherwise, the tuning narrowband is defined as the 6 consecutive PRBs starting from .
For a BL/CE UE in CEModeB and configured with higher layer parameter ce-PUSCH-FlexibleStartPRB-AllocConfig  with a value of  indicated by offsetCE-ModeB, the rules for guard period creation defined in the remainder of this clause apply for retuning between tuning narrowbands defined for the allocation resources not fully within one narrowband as the consecutive 6 PRBs starting from  if the resource allocation field is '110' or the consecutive 6 PRBs ending at  if the resource allocation field is '111'.
-	If the UE retunes from a first narrowband carrying PUSCH to a second narrowband carrying PUSCH, or if the UE retunes from a first narrowband carrying PUCCH to a second narrowband carrying PUCCH,

-	if , a guard period is created by the UE not transmitting the last SC-FDMA symbol in the first subframe;

-	if , a guard period is created by the UE not transmitting the last SC-FDMA symbol in the first subframe and the first SC-FDMA symbol in the second subframe.
-	If the UE retunes from a first narrowband carrying PUCCH to a second narrowband carrying PUSCH,

-	if the PUCCH uses a shortened PUCCH format and , a guard period is created by the UE not transmitting the last SC-FDMA symbol in the first subframe;

-	if the PUCCH uses a shortened PUCCH format and , a guard period is created by the UE not transmitting the last SC-FDMA symbol in the first subframe and the first SC-FDMA symbol in the second subframe;

-	if the PUCCH uses a normal PUCCH format, a guard period is created by the UE not transmitting the first  SC-FDMA symbols in the second subframe.
-	If the UE retunes from a first narrowband carrying PUSCH to a second narrowband carrying PUCCH,

-	a guard period is created by the UE not transmitting the last  SC-FDMA symbols in the first subframe.
-	For CEModeA, if the PUSCH is associated with C-RNTI or SPS C-RNTI and the higher layer parameter ce-pusch-maxBandwidth-config is set to 5 MHz, 
-	If the PUSCH resource allocation is within a 5 MHz wideband, the center frequency of the transmission bandwidth is the center frequency of the wideband;
-	If the PUSCH resource allocation spans two 5 MHz widebands, the center frequency of transmission bandwidth is in the center of PUSCH resource allocation.

Furthermore, for BL/CE UEs configured with the higher layer parameter srs-UpPtsAdd, a guard period of at most  SC-FDMA symbols is created for Tx-to-Tx frequency retuning between a first special subframe and a second uplink subframe for frame structure type 2 according to:
-	If the UE retunes from a first narrowband carrying SRS in the last UpPTS symbol to a second narrowband carrying PUSCH,

-	a guard period is created by the UE not transmitting the first  SC-FDMA symbols in the second subframe.
-	If the UE retunes from a first narrowband carrying SRS in the last but one UpPTS symbol, but not in the last UpPTS symbol, to a second narrowband carrying PUSCH,

-	if , a guard period is created by the UE not transmitting the last UpPTS symbol in the first subframe;

-	if , a guard period is created by the UE not transmitting the last UpPTS symbol in the first subframe and the first SC-FDMA symbol in the second subframe.
-	If the UE retunes from a first narrowband carrying SRS to a second narrowband carrying PUCCH,

-	if , a guard period is created by the UE not transmitting the last UpPTS symbol in the first subframe;

-	if , a guard period is created by the UE not transmitting the last UpPTS symbol in the first subframe and the first SC-FDMA symbol in the second subframe.


For , and for SRS transmission in a special subframe, a BL/CE UE is not expected to be configured with a first SRS transmission in symbol l and a second SRS transmission in any of symbols if the first SRS transmission and the second SRS transmission use different narrowbands.
5.3.4	Mapping to physical resources
---------------------------------------------------------------- Text 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]. The PUSCH is transmitted with repetitions. The PUSCH transmission spans  consecutive subframes, including non-BL/CE UL subframes where the UE postpones the PUSCH transmission if . 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 frequency hopping is enabled for PUSCH, PUSCH is transmitted in subframe  within the   consecutive uplink subframes using the PRB resources of the narrowband  with the same RIV as that of narrowband  except when frequency hopping is enabled for PUSCH of a BL/CE UE in CEModeA and configured with higher layer parameter ce-PUSCH-FlexibleStartPRB-AllocConfig. 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.
If frequency hopping is enabled for PUSCH of the BL/CE UE in CEModeA and configured with higher layer parameter ce-PUSCH-FlexibleStartPRB-AllocConfig, the hopping is allowed for the valid  only. 
· If 0, the located NB index of the allocated RB with index of  is defined as
  
and the narrowband in subframe number  is given by


· If 1, the located narrowband index of the allocated RB with index of   is defined as
 ,
and the narrowband in subframe number  is given by

where  is the number of narrowbands corresponding to system bandwidth of ,  is the number of edge RB(s) outside any narrowband NB in one side of system bandwidth, the staring RB index  and the length   of the allocated resources are defined in 8.1.1 of [4]. The RB indices after hopping has relative location same as that of valid narrowband , such as
· If 0 or if 

with   and  .
· If 

with  and  
In case the hopping leads to wrap-around or transmission in edge PRB(s), the PUSCH transmission on that subframe is dropped.
For BL/CE UEs, PUSCH transmission associated with Temporary C-RNTI or PUSCH transmission initiated by a “PDCCH order”, 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 non-BL/CE UL subframes), a gap of   time units shall be inserted, as specified in TS 36.331 [9]. BL/CE UL subframes within the gap of   time units shall be counted for the PUSCH resource mapping but not used for transmission of the PUSCH.
---------------------------------------------------------------- Text Omitted -------------------------------------------------------------
[bookmark: _Toc454818014]6.2.8	Guard period for narrowband and wideband retuning



For BL/CE UEs, a guard period of at most  OFDM symbols is created for Rx-to-Rx and Tx-to-Rx frequency retuning between two consecutive subframes. If the higher layer parameter ce-RetuningSymbols is set, then  equals ce-RetuningSymbols, otherwise . If the higher layer parameter ce-pdsch-maxBandwidth-config is set to 5 MHz, then the rules for guard period creation defined in the remainder of this clause apply not for retuning between narrowbands but for retuning between widebands and for transmissions involving multiple widebands.
For a BL/CE UE configured with CEModeA, and configured with higher layer parameter ce-PDSCH-FlexibleStartPRB-AllocConfig, the rules for guard period creation defined in the remainder of this clause apply for retuning between tuning narrowbands defined for the allocation resources not fully within one narrowband defined in Clause 6.2.7 as the consecutive 6PRBs starting from  if  is aligned with RBG boundary, or the consecutive 6PRBs ending at  if  is aligned with RBG boundary, where  and  are defined in Table 7.1.6.3-2 [4]. 
If the UE is a BL/CE UE in CEModeB and configured with higher layer parameter ce-PDSCH-FlexibleStartPRB-AllocConfig, the rules for guard period creation defined in the remainder of this clause apply for retuning between the tuning narrowband defined as the narrowband shifted according to Table 6.2.7-1.

-	If the UE retunes from a first downlink narrowband to a second downlink narrowband with a different center frequency, a guard period is created by the UE not receiving at most  OFDM symbols in the second narrowband.

-	If the UE retunes from a first uplink narrowband to a second downlink narrowband with a different center frequency for frame structure type 2, a guard period is created by the UE not receiving at most  OFDM symbols in the second narrowband.

Furthermore, for BL/CE UEs configured with the higher layer parameter srs-UpPtsAdd, a guard period of at most  OFDM or SC-FDMA symbols is created for Rx-to-Tx frequency retuning within a special subframe for frame structure type 2. Primarily, the TDD guard period (GP) specified in clause 4.2 serves as the guard period for narrowband retuning, and if GP is not sufficient then additional guard period is created by the UE according to:

-	If SRS is configured to be transmitted in the first UpPTS symbol, the additional guard period is created by the UE not receiving at most  DwPTS symbols in the first narrowband.

-	If SRS is configured to be transmitted in the second UpPTS symbol but not in the first UpPTS symbol, the additional guard period is created by the UE primarily by not transmitting the first UpPTS symbol and (if ) secondarily by not receiving the last DwPTS symbol.
---------------------------------------------------------------- Text 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.


-	 is the number of ECCEs used for this MPDCCH in the first of the  subframes.




-	For an MPDCCH associated with a 2+4 PRB set as defined in [4], the mapping to resource elements  on antenna port  shall be in increasing order of first the index  and then the index over the 6 PRBs for MPDCCH format 5 and over the 2 or 4 PRBs for the other MPDCCH formats. 

-	For localized transmission and MPDCCH format 5, the single antenna port  to use is given by Table 6.8A.5-1 with


-	Resource elements occupied by CSI reference signals shall be counted in the MPDCCH mapping but not used for transmission of the MPDCCH. 
-	Resource elements belonging to PRBs in which PRS is transmitted (including PRS muted subframes) shall be counted in the MPDCCH mapping but not used for transmission of the MPDCCH.
-	A BL/CE UE not configured with higher layer parameter ce-pdsch-maxBandwidth-config and not configured with higher layer parameter ce-PDSCH-FlexibleStartPRB-AllocConfig may assume there is no MPDCCH transmission which uses overlapping sets of subframes as PDSCH transmissions to that UE, where the MPDCCH is located at a different narrowband than the PDSCH. 
-	A BL/CE UE configured with higher layer parameter ce-pdsch-maxBandwidth-config may assume that there is no MPDCCH transmission which uses overlapping sets of subframes as PDSCH transmissions to that UE, where the MPDCCH transmission and PDSCH transmission in any of the overlapping subframes span a PRB region larger than X contiguous PRBs where X=25 if ce-pdsch-maxBandwidth-config is set to 5 MHz and X=100 if ce-pdsch-maxBandwidth-config is set to 20 MHz.
-	A BL/CE UE configured with higher layer parameter ce-PDSCH-FlexibleStartPRB-AllocConfig, may assume there is no MPDCCH transmission in MPDCCH candidates not fully contained within the tuning narrowband defined for PDSCH in Clause 6.2.8. 
-	For BL/CE UEs in CEModeB, in MBSFN subframe(s), resource elements that correspond to the positions of cell-specific reference signals as in subframe #0 shall not be counted in the MPDCCH mapping and not used for transmission of the MPDCCH.
-	Resource elements belonging to synchronization signals, the core part of PBCH, PBCH repetitions, or resource elements reserved for reference signals in the mapping operation of PBCH but not used for transmission of reference signals, shall be counted in the MPDCCH mapping but not used for transmission of the MPDCCH.
-	In the subframes where an MPDCCH or its associated PDSCH is transmitted in response to a physical random access transmission initiated by a PDCCH order, the UE shall receive the MPDCCH or its associated PDSCH, and assume no other UE-specific reception is needed. 
---------------------------------------------------------------- Text Omitted -------------------------------------------------------------
----------------------------------------------------------------- Text End -----------------------------------------------------------------

4	Conclusion
For frequency hopping, we proposed:
Proposal 1: 
· Frequency hopping for PUSCH CEModeA with flexible RA is allowed for the following cases only.
· The allocated RB(s) is(are) fully inside one or two NBs.
· The starting RB(s) including is(are) outside NBs but the remaining RBs including  is(are) inside one NB.
· The starting RB(s) including is(are) inside one NB but the remaining RBs including is(are) outside NBs.
· Frequency hopping for PUSCH CEModeA with flexible RA is not allowed for the following cases
· The allocated RBs include the center PRB, which is outside the NBs in case of for BW=3MHz, 5MHz, 15MHz. But the starting RB(s) including and the ending RB(s) including  are inside different NBs.
· The allocated RB(s) is(are) totally outside the NBs, i.e., two edges or center RB.
· In case the hopping leads to wrap-around or transmission in edge PRB(s), the PUSCH transmission on that subframe is dropped.
Proposal 2: 	Agree on the text proposal in Section 3 for the subclause 5.3.4 of TS36.211.

For UL retuning, we proposed:
Proposal 3: For BL/CE UE with UL flexible resource allocation,
· For PUSCH CEMode A, the tuning narrowband is defined for the resources outside the narrowband as
· consecutive 6PRBs starting from 1st RB of UL system BW if allocated resources include the left edge RB(s) outside NBs, or
· consecutive 6PRBs ending at the last RB of UL system BW if allocated resources include right edge RB(s) outside NBs, or
· Otherwise, consecutive 6PRBs starting from .
· For PUSCH CEMode B, the tuning narrowband defined for the resources outside the narrowband as
· consecutive 6PRBs starting from  if the resource allocation field is '110', or 
· consecutive 6PRBs ending at  if the resource allocation field is '111'
Proposal 4: 	Agree on the text proposal in Section 3 for the subclause 5.2.5 of TS36.211.

For DL retuning, we proposed:
Proposal 5: For BL/CE UE with DL flexible resource allocation,
· For PDSCH CEMode A, the tuning narrowband is defined for the resources outside the narrowband as
· consecutive 6PRBs starting from  if  is aligned with RBG boundary
· consecutive 6PRBs ending at  if  is aligned with RBG boundary.
· For PDSCH CEMode B, the tuning narrowband for UEs with flexible RA is same as the shifted NB based on the shift defined in Table 6.2.7-1 in TS 36.211.
Proposal 6: 	Agree on the text proposal in Section 3 for the subclause 6.2.8 of TS36.211.


For MPDCCH monitoring when DL retuning for PDSCH with flexible RA, we proposed:
Proposal 7: For BL/CE UE with DL flexible resource allocation, the UE is required to monitor MPDCCH candidates that are fully contained within the tuning narrowband for PDSCH. 
Proposal 8: 	Agree on the text proposal in Section 3 for the subclause 6.8.B5 of TS36.211.


[bookmark: _In-sequence_SDU_delivery]References
TS 36.211, “Evolved Universal Terrestrial Radio Access (E-UTRA); Physical channels and modulation”, version 15.2.0


	4/4	
image3.emf
Legacy NB

x

Legacy NB

x x

20MHz

3/10/15MHz

Tuning NB

Allocated RB


image43.wmf
l


oleObject52.bin

oleObject53.bin

image44.wmf
RB

ECCE

RNTI

mod

'

N

n

n

=


oleObject54.bin

image4.emf
Legacy NB

x

Legacy NB

x x

20MHz 3/10/15MHz

Tuning NB

Allocated RB


image5.emf
Legacy NB i Legacy NB i+1

Legacy NB i Legacy NB i+1

x

Center RB outside NB in 3/10/15MHz


image6.emf
݊

ோ஻

shift RB#0 RB#1 RB#2 RB#3 RB#4 RB#5

0 legacy 110

-1 110

1 110

2 110

3 110

Narrownband

݊ே஻


image7.emf
݊

ோ஻

shift RB#0 RB#1 RB#2 RB#3 RB#4 RB#5

0 111

-1 111

1 111

2 111

3 111

Narrownband

݊ே஻


image8.emf
RBG RBG RBG

NB # k

RIV=21 2

RIV=22 3

RIV=23 4

RIV=24 5

RIV=25 6

RIV=26 6

RIV=27 5

RIV=28 4

RIV=29 3

RIV=30 2

BW=10MHz with 50RBs and RBG size of 3PRBs

Tuning NB

Allocated RB


image9.emf
RBG RBG RBG RBG

0 NB # k NB # k+1

-1 NB # k NB # k+1

shift

shift

BW=10MHz with 50RBs and RBG size of 3PRBs

Tuning NB


image10.emf
6PRB-NB

MPDCCH

x x

MPDCCH

PDSCH

PDSCH

tuning NB


image11.wmf
retune

symb

N


oleObject2.bin

image12.wmf
retune

symb

N


oleObject3.bin

image13.wmf
2

retune

symb

=

N


oleObject4.bin

image14.wmf
1

retune

symb

=

N


oleObject5.bin

image15.wmf
2

retune

symb

=

N


oleObject6.bin

oleObject7.bin

oleObject8.bin

oleObject9.bin

oleObject10.bin

oleObject11.bin

oleObject12.bin

image16.wmf
1

retune

symb

=

N


oleObject13.bin

image17.wmf
2

retune

symb

=

N


oleObject14.bin

image18.wmf
1

retune

symb

=

N


oleObject15.bin

oleObject16.bin

image19.wmf
0

retune

symb

>

N


oleObject17.bin

image20.wmf
}

,...,

1

{

retune

symb

N

l

l

+

+


oleObject18.bin

image21.wmf
1

PUSCH

rep

³

N


oleObject19.bin

image22.wmf
PUSCH

rep

PUSCH

abs

N

N

³


oleObject20.bin

image23.wmf
1

PUSCH

rep

>

N


oleObject21.bin

image24.wmf
i


oleObject22.bin

image25.wmf
PUSCH

abs

N


oleObject23.bin

image26.wmf
()

NB

i

n


oleObject24.bin

image27.wmf
0

()

NB

i

n


oleObject25.bin

oleObject26.bin

oleObject27.bin

image28.wmf
0

i


oleObject28.bin

image29.wmf
UL

ch,

NB

N


oleObject29.bin

image30.wmf
PUSCH

hop

NB,

f


oleObject30.bin

image31.wmf
PUSCH

abs

N


oleObject31.bin

image32.wmf
i


image1.emf
0 1 2 3 4 5 6 7 8 9 101112131415161718192021222324

RBG RBG RBG RBG RBG RBG RBG RBG RBG RBG RBG RBG

RBG

0 1 2 3

RBG RBG RBG RBG RBG RBG RBG RBG RBG RBG RBG RBG RBG RBG RBG RBG RBG RBG RBG

0 1 2 3 4 5 6 7 8 9 10 11

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

RBG RBG RBG RBG RBG RBG RBG RBG

0 1

LTE BW=3MHz

LTE BW=5MHz

LTE BW=10MHz

LTE BW=15MHz

LTE BW=20MHz

RBG RBG RBG RBG RBG RBG RBG RBG RBG RBG RBG RBG RBG RBG RBG RBG RBG RBG RBGRBGRBGRBGRBGRBGRBGRBGRBG

012345678910111213141516171819202122232425262728293031323334353637383940414243444546474849

RBG RBG RBG RBG RBG RBG RBG RBG RBG RBG RBG RBG RBG RBG RBG RBG RBG

0 1 2 3 4 5 6 7

ܰோ஻ ࢁ௅ൌͳͷǡܰே஻ൌʹ

ܰ

ோ஻

ࢁ௅

ൌʹͷǡܰ

ே஻

ൌͶ

ܰ

ோ஻

ࢁ௅

ൌͷͲǡܰ

ே஻

ൌ

8

ܰ

ோ஻

ࢁ௅

ൌ͹ͷǡܰ

ே஻

ൌͳʹ

ܰ

ோ஻

ࢁ௅

ൌͳͲͲǡܰ

ே஻

ൌ

16


oleObject32.bin

oleObject33.bin

oleObject34.bin

image33.wmf
s

30720

256

T

×


oleObject35.bin

image34.wmf
s

30720

40

T

×


oleObject36.bin

oleObject37.bin

oleObject38.bin

oleObject39.bin

image2.wmf
(

)

(

)

ë

û

(

)

(

)

ë

û

ë

û

1

1

2

mod

  

if

mod

0

2

mod

  

if

PUSCH

abs

0

0

UL

ch,

NB

0

0

0

UL

ch,

NB

UL

NB

PUSCH

hop

NB,

NB

0

UL

ch,

NB

NB

NB

0

0

-

+

£

£

=

ï

î

ï

í

ì

=

-

+

=

-

=

N

i

i

i

N

i

j

 

 

 

 

j

N

i

N

f

n

 

 

 

j

N

i

n

n

i

i

i


image35.wmf
2

retune

symb

=

N


oleObject40.bin

oleObject41.bin

oleObject42.bin

oleObject43.bin

oleObject44.bin

image36.wmf
2

retune

symb

=

N


oleObject45.bin

image37.wmf
MPDCCH

rep

N


oleObject46.bin

oleObject1.bin

image38.wmf
MPDCCH

ECCE

N


oleObject47.bin

image39.wmf
MPDCCH

rep

N


oleObject48.bin

image40.wmf
(

)

l

k

,


oleObject49.bin

image41.wmf
p


oleObject50.bin

image42.wmf
k


oleObject51.bin

