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Introduction
The following agreements were agreed:
Agreement:
Update the size of RA field in TS 36.212 clause 5.3.3.1.10 to ceil{log2(6 NULRB)} for FDD
Agreement:


If frequency hopping is enabled for PDSCH, the PDSCH shall be transmitted in subframe  within the  consecutive downlink subframes using the PRB resources of the narrowband  with same RIV as that of narrowband .
Agreement:
If frequency hopping is enabled for PUSCH, and the UE is not configured with ce-PUSCH-FlexibleStartPRB-AllocConfig, PUSCH is transmitted in subframe  within the   consecutive uplink subframes using the  PRB resources of the narrowband   with same RIV as that of narrowband .
Agreement:
· For PDSCH CEModeA: Propose to reduce the allocated length to satisfy the condition that  shall not exceed (. 
· For PUSCH CEModeA:  shall not exceed  .
· For PUSCH CEModeB: Limit the starting/end RB for ‘110’ and ‘111’ within system bandwidth.
Agreement:
L=2,3,4,5,6 are supported for flexible PUSCH starting PRB in TDD.
Agreement:
Update the size of RA field in TS 36.212 clause 5.3.3.1.10 to  for TDD.
Agreement:
· For PDSCH CEModeA: if a RIV entry is to align the starting RB to the RBG boundaries, a set of two PRGs starts from the corresponding RBstart; if a RIV entry is to align the ending RB to the RBG boundaries, a set of two PRG ends at the corresponding RBstart+LCRBs-1.
· For PDSCH CEModeB: the narrowband is shifted to align with the RBG boundaries. The set of two PRGs are aligned with the shifted narrowband.
The text proposals in Section 5 of R1-1809628 are endorsed.

This contribution summarized proposed correction of the reference as well as during the email discussion. 
Issue #1: Higher layer parameter naming [4] (36.213)
TS 36.213 V15.2.0 and TS 36.331 V15.3.0 are not completely aligned with respect to naming of the higher layer parameter for PDSCH and for the configurable shift for the PUSCH narrowband in CE mode B. Hence. Hence, [4] have the following text proposal to align 36.213 with 36.331. The following text proposals are proposed for TS 36.213:
Recommended proposal #1:
· Endorse the text proposal for TS 36.213 in section 2 of R1-1811692.
	7.1.6.3	Resource allocation type 2
[Text omitted]



For a BL/CE UE configured with CEModeA, and configured with higher layer parameter ce-pdsch-flexibleStartPrbAlloc-configce-PDSCH-FlexibleStartPRB-AllocConfig, and , the  and  is determined according to Table 7.1.6.3-2 where, 



	8.1.3	Uplink resource allocation type 2


Uplink resource allocation type 2 is only applicable for BL/CE UE configured with CEModeB. The resource allocation information for uplink resource allocation type 2 indicates to a scheduled UE a set of contiguously allocated resource blocks within a narrowband as given in Table 8.1.3-1. If the UE is not configured with higher layer parameter ce-PUSCH-FlexibleStartPRB-AllocOffsetCeModeB,  else value of is given by the higher layer parameter, ce-PUSCH-FlexibleStartPRB-AllocOffsetCeModeB offsetCE-ModeB.
If the UE is configured with higher layer parameter ce-PUSCH-FlexibleStartPRB-AllocOffsetCeModeB and the value of the resource allocation field is '110' or '111', the allocated resource blocks with indices less than 0 and greater than 5 correspond to resource-blocks outside the allocated narrowband relative to resource block 0.



1 
2 
Issue #2: Flexible starting PRB for 1.4 MHz in FDD
[bookmark: OLE_LINK22][bookmark: OLE_LINK23]For 1.4 MHz system bandwidth, the Rel-13 legacy resource allocation already supports the starting PRB from any PRB in the system bandwidth, and also supports the number of allocated RB from 1 to 6. As a result, the flexible starting PRB for 1.4MHz system bandwidth is meaningless.
It was agreed that “the size of RA field in TS 36.212 clause 5.3.3.1.10 to ceil{log2(6 NULRB)} for FDD”. Assuming that agreement can also be applied for 1.4 MHz system bandwidth, 6 bits will be needed to apply above formula. Without any extra benefits, the flexible starting PUSCH PRB on 1.4 MHz in FDD will need one more bit compared to legacy Rel-13 resource allocation.
However, TS 36.331 might be a better specification to clarify when the RRC parameter shall not be configured for 1.4MHz system bandwidth. 
Recommended proposal #2:
· For 1.4 MHz system bandwidth, the flexible starting PRB resource allocation is not supported.
· FFS to capture it in RAN 1 or RAN 2 specification.

Issue #3: PUSCH frequency retuning (36.211)
TS 36.211 V15.3.0 does not specify where the center frequency of the UE’s transmission bandwidth is when the flexible PUSCH starting PRB is used. There are two proposals from contributions:
· Option 1: [4]
· Define the center frequency of the transmission bandwidth is in the center of PUSCH resource allocation. 
· Option 2: [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'

Option 1 may result in unnecessary RF retuning. 

Recommended Proposal #3: 
· Adopt option 2. 
· Endorse the text proposal for TS 36.211 in section 4 of R1-1811692.


-------------------------------------------Start of Text proposal---------------------- 
[bookmark: _Toc454817956]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.
---------------------------------------------------------------- Text Omitted -------------------------------------------------------------
-------------------------------------------End of Text proposal---------------------- 

Issue #4: PDSCH frequency retuning (36.211)
Similar as for PUSCH, the center frequency of PDSCH needs to be defined when UE is configured with ce-PDSCH-FlexibleStartPRB-AllocConfig. In [3], it is proposed as:
· 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 CEModeB, 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.

Recommended Proposal #4: 
· [bookmark: _GoBack]Endorse the text proposal fro 36.211 in section 5 of R1-1811692. 

-------------------------------------------Start of Text proposal---------------------- 
[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 -------------------------------------------------------------
-------------------------------------------End of Text proposal---------------------- 

Issue #4: MPDCCH monitoring
It is identified in [3], after retuning, UE might not monitor some of the MPDCCH search space. 
[image: ]
Figure 6 MPDCCH monitoring after retuning to the tuning narrowband for PDSCH with flexible RA


Recommended Proposal #5: 
· 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. 
· Endorse the text proposal in Section 6 of R1-1811692 for the subclause 6.8.B5 of TS36.211.
-------------------------------------------Start of Text proposal---------------------- 
[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 -------------------------------------------------------------
-------------------------------------------End of Text proposal----------------------

Issue #5: Frequency hopping for PUSCH in CE mode A
Three options were discussed in RAN #1 94 meeting. In this meeting, 3 companies discussed this issue and there are two proposals: 
Option 1 [3][4]:
· [bookmark: _Toc525837100]The PUSCH frequency hop for a BL/CE UE with flexible starting PUSCH PRB is calculated similarly as for legacy BL/CE UEs in the sense that it minimizes collision between the two (for all system bandwidths).
· [bookmark: _In-sequence_SDU_delivery]If a frequency hop would result in a split PUSCH resource allocation for a BL/CE UE in a subframe, where some PRB(s) are on one edge of the system bandwidth and some PRB(s) are on the other edge of the system bandwidth, the transmission is dropped in that subframe.

Option 2 [2]: 
· PRBs hops in frequency domain using Type 2 PUSCH hopping

Recommended proposal #6: 
· The PUSCH frequency hop for a BL/CE UE with flexible starting PUSCH PRB is calculated similarly as for legacy BL/CE UEs in the sense that it minimizes collision between the two (for all system bandwidths).
· Frequency hopping for PUSCH CEModeA with flexible RA is allowed except 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.
· If a frequency hop would result in a split PUSCH resource allocation for a BL/CE UE in a subframe, where some PRB(s) are on one edge of the system bandwidth and some PRB(s) are on the other edge of the system bandwidth, the transmission is dropped in that subframe.
· Further study the text proposal for subclause 5.3.4 of TS36.211.
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