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[bookmark: _Ref124589705][bookmark: _Ref129681862]Introduction
[bookmark: _Ref129681832]In RAN1 #94 meeting, the following agreements on flexible PUSCH starting PRB in CEMode A were reached:
	Agreement
Update the size of RA field in TS 36.212 clause 5.3.3.1.10 to  for TDD.


However, for the case of 3MHz, the size of RA field will consume one more bit than Rel-13 legacy RA field, which is not consistent with the following agreements concluded in RAN1 #92bis meeting.
	Agreement
At least for BL/CE UE configured without other Rel-14/15 features, DCI size after padding is not increased in order to support flexible starting PRB. 
Note: For PUSCH and PDSCH, the solution may or may not be the same
Note: The solution may or may not be the same for FDD and TDD


In this contribution, we provide our considerations on the specific resource block allocation without increasing bit overhead for 3MHz system bandwidth in TDD.
Unsupportable RA combinations for Rel-13 RA 
For 3MHz system bandwidth, it includes 15 PRBs. Therefore, two narrowbands are defined for 3MHz system bandwidth. In this case, for Rel-13 legacy RA on MTC UE, 1 bit is used for narrowband indication and 5 bits for the RA within the indicated narrowband using UL RA type 0. Totally, there are 6 bits for Rel-13 legacy RA on MTC UEs.
Table 1 below shows the unsupportable RA combinations for Rel-13 RA on MTC. As seen from Table 1, the ratio of unsupportable RA combinations is increased with the increment of RA length (L), which is rather high for L=6.
Table 1: Unsupportable RA combinations for Rel-13 RA on MTC, 3MHz
	
	RA using UL RA type 0

	
	L=1
	L=2
	L=3
	L=4
	L=5
	L=6

	Full flexible RA
	15
	14
	13
	12
	11
	10

	Rel-13 MTC RA
	12 (6x2)
	10
(5x2)
	8
(4x2)
	6
(3x2)
	4
(2x2)
	2
(1x2)

	Unsupportable RA combinations
	3
	4
	5
	6
	7
	8

	Ratio of unsupportable RA combinations
	20%
	28.5%
	38.4%
	50%
	63.6%
	80%


Flexible UL starting PRB allocation of 3MHz
For normal UL type 0 resource allocation, the RIV is numbered for L=1~6 illustrated as Table 2 below. In Table 2, N=15 (the number of PRBs for 3MHz). As seen from Table 2, to fully reuse the normal UL type 0 RA, 85 combinations are needed, which means 7 bits needed.
Table 2: RIV numbering for normal UL type 0 resource allocation
	
	RA Length
	RA combinations
	RIV index

	1st  N  RIVs
	L=1
	15
	0~14

	2nd  N  RIVs
	L=2
	14
	15~28

	
	L=15
	1
	29

	3rd  N  RIVs
	L=3
	13
	30~42

	
	L=14
	2
	43~44

	4th  N  RIVs
	L=4
	12
	45~56

	
	L=13
	3
	57~59

	5th  N  RIVs
	L=5
	11
	60~70

	
	L=12
	4
	71~74

	6th  N  RIVs
	L=6
	10
	75~84

	
	L=11
	5
	85~89


Keeping the same bits (6) of Rel-13 RA on MTC, there are 64 available states used for flexible UL starting PRB allocation. Obviously, the RA of flexible starting PRB should prioritize larger length, which can effectively complement the shortage of legacy Rel-13 MTC RA.
RIV 0 for flexible starting PRB can start from the length 3 as shown in the Table 3 below. In order to comply with normal UL type 0 RA mechanism, 60 RIVs are needed for indicating L=3~6. Therefore, 4 RIVs (64-60=4) are left. 
For L=2, the combinations of full RA is 14, and Rel-13 legacy RA already supports 10 combinations. As a result, 4 combinations cannot be supported. To provide full RA flexibility, the remaining 4 RIVs can be used to indicate the remaining 4 combinations.



Table 2: RIV numbering for normal UL type 0 resource allocation
	
	RA Length
	RA combinations
	RIV index

	1st  N  RIVs
	L=3
	13
	0~12

	
	L=14
	2
	13~14

	2nd  N  RIVs
	L=4
	12
	15~26

	
	L=13
	3
	27~29

	3rd  N  RIVs
	L=5
	11
	30~40

	
	L=12
	4
	41~44

	4th  N  RIVs
	L=6
	10
	45~54

	
	L=11
	5
	55~59

	The remaining  4  RIVs
	L=2
	4
	60~63


Therefore, 6 bits are enough to indicate the resource allocation with L=2~6 for flexible PUSCH starting PRB of 3MHz in TDD. Therefore, we propose:
Proposal 1:
If a BL/CE UE in TDD is configured with higher layer parameter ce-PUSCH-FlexibleStartPRB-AllocConfig and :

          For 3≦[image: ]≦6, 

For [image: ]=2, 

 Where, =0,1,2,3, and [image: ]is derived from Table 3 below.
Table 3: [image: ] for LCRBs=2
	

	[image: ]
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	1
	6

	2
	7

	3
	13



	Conclusions
[bookmark: _Ref124589665][bookmark: _Ref71620620][bookmark: _Ref124671424]In this contribution, we provide our considerations on the specific resource block allocation without increasing bit overhead for 3MHz system bandwidth in TDD, and the following proposal is given.

Proposal 1:
If a BL/CE UE in TDD is configured with higher layer parameter ce-PUSCH-FlexibleStartPRB-AllocConfig and :

          For 3≦[image: ]≦6, 

For [image: ]=2, 

 Where, =0,1,2,3, and [image: ]is derived from Table 3 below.
Table 3: [image: ] for LCRBs=2
	

	[image: ]
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Appendix:
/******** Start of the Text Proposal  *******/
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. 
The resource indication value is defined by 





For PDCCH/SPDCCH DCI format 7-0A/7-0B and , VRB allocations for a UE vary from 4 VRB(s) up to  VRBs with an increment step of 4 VRBs. A type 0 resource block assignment field consists of a resource indication value (RIV) corresponding to a starting resource block  using  and a length in terms of virtually contiguously allocated resource blocks , where  is defined if configured by higher layer parameter resourceAllocationOffset; otherwise set to 0. The resource indication value is defined by:

if  then


else 




where , and , and where, 


 1 and shall not exceed . 
Otherwise, 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 and  , then


else


else 
[image: ]
If a BL/CE UE in TDD is configured with higher layer parameter ce-PUSCH-FlexibleStartPRB-AllocConfig and :

          For 3≦[image: ]≦6, 

For [image: ]=2, 

[bookmark: _GoBack] Where, =0,1,2,3, and [image: ]is derived from Table 8.1.1-1.
Table 8.1.1-1: [image: ] for LCRBs=2
	

	[image: ]
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/******** End of the Text Proposal  *******/
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