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3GPP TSG RAN WG1 Meeting #94	R1-1809628
Gothenburg, Sweden, August 20 – 24, 2018

Agenda Item:		6.1.4.5
Source:			Samsung
Title:			Summary of Flexible PDSCH/PUSCH starting PRB
Document for:		Discussion and decision
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.

This contribution summarized proposed correction of the reference as well as during the email discussion. 
Issue #1: Starting PRB indication for PUSCH CE mode A for TDD
1 
2 
Options 1: [3]
· L=2,3,4,5,6 are supported for flexible PUSCH starting PRB in TDD.
· [image: ]+5 bit for resource allocation for flexible PUSCH starting PRB in TDD, with:
· For system bandwidth larger than 3 MHz, the total number of RIVs is 5*NULRB for L=2~6.
· For 3 MHz system bandwidth, 4 RIVs for L=2 and 60 RIVs for L=3~6.

Options 2: [2][3]
· Update the size of RA field in TS 36.212 clause 5.3.3.1.10 to ceil(log(5NULRB -1)) for TDD. 
· Update TS 36.213 clause 8.1.1 with that if ce-PUSCH-FlexibleStartPRB-AllocConfig is configured then for TDD L_CRB is less than or equal to 5. 

[bookmark: OLE_LINK1]Recommended Proposal : L=2,3,4,5,6 are supported for flexible PUSCH starting PRB in TDD.
[bookmark: OLE_LINK2]Recommended Proposal : Update the size of RA field in TS 36.212 clause 5.3.3.1.10 to  for TDD. 
Issue #2: Frequency hopping for PUSCH in CE mode A
Option 1 [3]:	
· Define the RB offset for hopping based on the existing higher layer parameter , such as the RB offset equal to  .
Option 2 [2]:
· For flexible starting PRB for PUSCH and CE mode A with Uplink resource allocation type 0 with starting PRB within the full system BW, an implicit narrowband used for computing the frequency hopping narrowband is defined as the narrowband that contains the starting PRB of the allocation.
Option 3: 
·  For the case that partial or full allocated PRBs are NB PRB(s), the NB PRB(s) hops using the same  frequency hopping equation in Rel-13 eMTC, other non-NB PRB(s) (if any)  will hop according with the adjacent NB PRB(s).
· For the case that all allocated PRB(s) are non-NB PRB(s), the hopping offset  is equal to   
· In case the hopping leads to wrap-around, the PUSCH transmission on that subframe is dropped.

Recommend to further discuss this issue.  
Issue #4: Clarification on PRB bundling [3]
A UE configured with flexible RA is to align starting/end RB with the RBG boundary for PDSCH CE Mode A/B. 	On the other hand, the UE may assume that the same precoder applies on all scheduled PRBs within a PRG (Precoding Resource block Groups). The set of two PRGs for the legacy narrowband (i.e., each PRG has 3 consecutive PRBs) cannot work well for the UE configured with PSDCH flexible RA, since the allocated RB may be outside the legacy narrowband. 
Proposal:
· 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.

Recommended Proposal : agree on the above proposals.  
Proposed text proposals

Proposed text proposal for TS 36.212
Based on the agreement:
Agreement:
Update the size of RA field in TS 36.212 clause 5.3.3.1.10 to ceil{log2(6 NULRB)} for FDD
and recommended proposals in previous section, the proposed text proposal of TS 36.212 is as below:
-------------------------------------------Start of Text proposal---------------------- 
[bookmark: _Toc519063979]5.3.3.1.10	Format 6-0A
DCI format 6-0A is used for the scheduling of PUSCH in one UL cell, and for the indication of ACK feedback. 
The following information is transmitted by means of the DCI format 6-0A:
-	Flag format 6-0A/format 6-1A differentiation – 1 bit, where value 0 indicates format 6-0A and value 1 indicates format 6-1A
-	Frequency hopping flag – 1 bit, where value 0 indicates frequency hopping is not enabled and value 1 indicates frequency hopping is enabled as defined in subclause 5.3.4 of [2] 
-	Number of resource units – 2 bits, where value '00' indicates the format 6-0A DCI uses PRB resource allocation, otherwise the DCI format 6-0A uses sub-PRB resource allocation as defined in subclause 8.x of [3]. This field is present when the possibility to use sub-PRB resource allocation is enabled by higher layers and the DCI is mapped onto the UE-specific search space given by the C-RNTI as defined in [3]
-	Resource block assignment – 
-	If the format 6-0A DCI uses sub-PRB resource allocation:
-	[image: ]+6 bits for PUSCH as defined in [3]
-	[image: ] MSB bits provide the narrowband index as defined in subclause 5.2.4 of [2] 
-	6 bits provide the resource allocation within the indicated narrowband using UL resource allocation type 5 as defined in subclause 8.1.6 of [3]


-	Else if flexible starting PRB for PUSCH resource allocation is enabled by higher layers with  equal to , [image: ]+6 bits for FDD PUSCH and [image: ]+5 bits for TDD PUSCH provide the resource allocation using UL resource allocation type 0 as defined in subclause 8.1.1 of [3]
-	Otherwise,[image: ]+5 bits for PUSCH as defined in [3]:
-	If the 5 LSB bits indicate a value not larger than 20 
-	[image: ] MSB bits provide the narrowband index as defined in subclause 5.2.4 of [2] 
-	5 bits provide the resource allocation using UL resource allocation type 0 within the indicated narrowband
-	Otherwise,
-	[image: ]+5 bits provide the resource allocation using UL resource allocation type 4 as defined in subclause 8.1.5 of[ 3]
<Unchanged parts omitted>
----------------------------------- end of Text proposal-----------------------

Proposed text proposal for TS 36.211
In order to capture the following agreement
[bookmark: _Toc454818032]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 .
The following text proposals are proposed:

-------------------------------------------Start of Text proposal---------------------- 
[bookmark: _Toc454817967]5.3.4	Mapping to physical resources
<Unchanged parts 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 . In case the UE is a BL/CE configured with higher layer parameter ce-PUSCH-SubPRB-Config-r15, the PUSCH transmission spans  consecutive subframes including non-BL/CE UL subframes 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 frequency hopping is enabled for PUSCH, PUSCH is transmitted in subframe  within the  consecutive uplink subframes using the same number of consecutive PRBs as in the previous subframe starting from the PRB resources of the narrowband   with same RIV as that of narrowband . The narrowband   is defined assame starting PRB resource within narrowband 







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.

<Unchanged parts omitted>
6.4.1	Physical downlink shared channel for BL/CE UEs
<Unchanged parts 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. The PDSCH is transmitted with  repetitions, spanning  consecutive subframes, including non-BL/CE DL subframes where the the PDSCH transmission is postponed. 
-	If frequency hopping is not enabled for PDSCH, all PDSCH repetitions are located at the same PRB resources, and 


-	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 . The narrowband  is defined assame PRB resources within each narrowband








where  is the absolute subframe number of the first downlink subframe intended for PDSCH and ,  and  are cell-specific higher-layer parameters. For PDSCH carrying SI other than SIB1-BR and for PDSCH associated with P-RNTI, if interval-DlHoppingConfigCommonModeB is signalled in SIB1-BR, then the frequency hopping granularity  is set to interval-DlHoppingConfigCommonModeB; otherwise,  is set to interval-DlHoppingConfigCommonModeA signalled in SIB1-BR.
<Unchanged parts omitted>


----------------------------------- end of Text proposal-----------------------
2.1.1 [bookmark: _GoBack]Proposed text proposal for TS 36.213
Based on the agreements
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.
(in 7.1.6.3, 8.1.1 and 8.1.3)
and recommended proposals
Recommended Proposal : L=2,3,4,5,6 are supported for flexible PUSCH starting PRB in TDD. (8.1.1)
Recommended Proposal :  (7.1.6.5)
· 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 proposed text proposals of TS 36.213 with CR 1121 are as below:
-------------------------------------------Start of Text proposal---------------------- 
[bookmark: _Toc415085455][bookmark: _Toc415085490]7.1.6.3	Resource allocation type 2
<Unchanged parts omitted>



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

-	 is the smallest and the largest physical resource-block number, respectively, of the allocated narrowband as defined in Subclause 6.2.7 of [3]

-	 is the value of the downlink system bandwidth

-	P is the RBG size associated with the downlink system bandwidth,, according to Table 7.1.6.1-1

-	




-	Physical resource-blocks with indices  or ,  correspond to physical resource-blocks outside the allocated narrowband relative to physical resource-block 
·  shall not exceed 




Table 7.1.6.3-2:  and for  and CEModeA
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<Unchanged parts omitted>
[bookmark: _Toc415085457]7.1.6.5	Physical Resource Block (PRB) bundling
A UE configured for transmission mode 9 for a given serving cell c may assume that precoding granularity is multiple resource blocks in the frequency domain when PMI/RI reporting is configured. 
For a given serving cell c, if a UE is configured for transmission mode 10
-	if PMI/RI reporting is configured for all configured CSI processes for the serving cell c, the UE may assume that precoding granularity is multiple resource blocks in the frequency domain,
-	otherwise, the UE shall assume the precoding granularity is one resource block in the frequency domain. 



If the UE is non-BL/CE UE, fixed system bandwidth dependent Precoding Resource block Groups (PRGs) of size  partition the system bandwidth and each PRG consists of consecutive PRBs. The PRG size a UE may assume for a given system bandwidth is given by Table 7.1.6.5-1. If  then one of the PRGs is of size . The PRG size is non-increasing starting at the lowest frequency. The UE may assume that the same precoder applies on all scheduled PRBs within a PRG.

[bookmark: OLE_LINK5]If the UE is a BL/CE UE not configured with higher layer parameter ce-pdsch-flexibleStartPrbAlloc-config, PRGs of size =3 partition a narrowband with RB indices 0-2 in the narrowband in one PRG and RB indices 3-5 in the narrowband in another PRG. 
If the UE is a BL/CE UE configured with CEModeA and configured with higher layer parameter ce-pdsch-flexibleStartPrbAlloc-config, 
    -  if  in Table 7.1.6.3-2, then the set of two PRGs is starting from ; 
    -  if , then the set of two PRGs is ending at . 
If the UE is a BL/CE UE configured with CEModeB and configured with higher layer parameter ce-pdsch-flexibleStartPrbAlloc-config, the set of PRGs is starting from the lowest RB of the narrowband  shifted by , according to Table 6.2.7-1 [3].
Table 7.1.6.5-1
	System Bandwidth 
([image: ])
	PRG Size ([image: ]) 
(PRBs)

	≤10
	1

	11 – 26
	2

	27 – 63
	3

	64 – 110
	2



For a UE configured for transmission mode 9, 10 using frame structure type 1 or transmission modes 8, 9, 10 using frame structure type 2, for a given serving cell c and for slot/subslot-PDSCH transmissions, precoding granularity is 2 resource blocks in frequency domain. Precoding Resource block Groups (PRGs) of size 2 partition the system bandwidth and each PRG consists of consecutive PRBs. The UE is expected to receive UE-specific reference signal corresponding to a PDSCH over both resource blocks of a PRG. If [image: ] then, PDSCH is not mapped to the last resource block. The UE may assume that the same precoder applies on the two PRBs within a PRG.
<Unchanged parts omitted>
8.1.1	Uplink resource allocation type 0
The resource allocation information for uplink resource allocation type 0 indicates to a scheduled UE a set of contiguously allocated virtual resource block indices denoted by [image: ]. A resource allocation field in the scheduling grant consists of a resource indication value (RIV) corresponding to a starting resource block ([image: ]) and a length in terms of contiguously allocated resource blocks ([image: ] 1). 
For a BL/CE UE, 
-	uplink resource allocation type 0 is only applicable for UE configured with CEModeA, and 

-	, if the UE in TDD is configured with higher layer parameter ce-PUSCH-FlexibleStartPRB-AllocConfig; otherwise and
-	if the UE is configured with higher layer parameters ce-PUSCH-FlexibleStartPRB-AllocConfig,   shall not exceed  and, 

-	if the UE is not configured with higher layer parameter ce-PUSCH-FlexibleStartPRB-AllocConfig,  is always set to 6 in this subclause regardless of the system bandwidth. 
[bookmark: OLE_LINK3][bookmark: OLE_LINK4]The resource indication value is defined by 
if [image: ] then
if a BL/CE UE in TDD is configured with higher layer parameter ce-PUSCH-FlexibleStartPRB-AllocConfig, then

else
[image: ]
else 
[image: ] 
<Unchanged parts omitted>
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.
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. The physical resource-block numbers are   with  or  for the resource allocation field of '110' or '111', respectively, where  is the smallest physical resource-block number of the narrowband as defined in Subclause 6.2.7 of [3].

Table 8.1.3-1: Resource block(s) allocation for BL/CE UE configured with CEModeB.
	Value of resource allocation field 
	Allocated resource blocks 

	'000'
	0

	'001'
	1

	'010'
	2

	'011'
	3

	'100'
	4

	'101'
	5

	'110'
	

 and 

	'111'
	

 and 
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