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[bookmark: _Ref349588338]1. Introduction	
In RAN1 meeting #92, the following agreements were made, as following:
Agreement
For a BL/CE UE, higher layer signaling enable/disable
· the more flexible starting PDSCH PRB
· the more flexible starting PUSCH PRB
This makes no assumption about signaling details
Agreement
· For a BL/CE UE configured with flexible starting PDSCH PRB and max 1.4 MHz PDSCH channel bandwidth,
· PDSCH frequency hopping is supported.
· Details of frequency hopping is FFS
· For a BL/CE UE configured with flexible starting PUSCH PRB and max 1.4 MHz PUSCH channel bandwidth,
· PUSCH frequency hopping is supported.
· Details of frequency hopping is FFS

In RAN1 meeting #92bis, the following agreements were made, as following:
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

This contribution summarizes solutions from contributions for flexible PDSCH/PUDSCH starting PRB.
2. Flexible starting PRB for PDSCH
2.1 For CE mode A
Solution #2a: Use all or some of the unused 11 states in 5 LSB bits of ‘Resource block assignment’ field in DCI format 6-1A to extend RA. FFS between: 
· Alt 1: Definition of one common set of RIV values 21-31 to be used for all system bandwidths and narrowbands
· Support by:  Ericsson, Samsung, ½ Sony, ½ Nokia, ½ NSB
· Alt 2: Define the usage of the RIV values 21-31 specifically for system bandwidths and narrowbands
· Support Huawei, HiSilicon, Nokia, NSB, ZTE,  Qualcomm
Solution #2b: Use up to 2^⌈log_2 ⌊N_RB^DL/6⌋⌉ ∙11 unused states in the ‘Resource block assignment’ field in DCI format 6-1A to extend RA 
· Support by:  Sharp, ½ Sony, ½ Nokia, ½ NSB
Solution #3: Introduce 1 bit in RRC to indicate shift of narrowband to align with RBG. The PRB shift definition depends on the system bandwidth and the allocated NB.
· Support by:  Sony, Samsung

Proposal #1: For PDSCH in CE mode A, use all or some of the unused states in DCI format 6-1A to extend RA. 

2.2 For CE mode B
Solution #3: Introduce 1 bit in RRC to enable the shift of narrowband to align with RBG. The shift of narrowband depends on the system bandwidth and the allocated narrowband.
· Support by:  Ericsson, Nokia, NSB, Sony, Samsung, Qualcomm
Solution #4:  Introduce 1 bit in DCI to indicate shift of narrowband to align with RBG. The PRB shift definition depends on the system bandwidth and the allocated NB.  Not align with agreement
· Support by:  Huawei, HiSilicon
Proposal #2: For PDSCH in CE mode B, introduce 1 bit in RRC to enable the shift of narrowband to align with RBG. The shift of narrowband depends on the system bandwidth and the allocated narrowband.
 
3. Flexible starting PRB for PUSCH
3.1 For CE mode A
Solution #1: Use resource allocation type 2 with starting PRB within the full system BW.
· Support by:  Ericsson (FDD), Qualcomm
Solution #2: Use all or some of the unused 11 states in DCI format 6-0A to extend RA. 
· Support by:  Ericsson (TDD), Huawei, HiSilicon, Nokia, NSB, ZTE
Solution #3: Introduce 1 bit in RRC to indicate shift of narrowband to align with RBG. The PRB shift definition depends on the system bandwidth and the allocated NB.
· Support by:  Sony, Samsung
Proposal #3: For PUSCH in CE mode A, use DCI to provide more flexible resource allocation for PUSCH. FFS on use RA type 2 or use all or some of the unused 11 states in DCI format 6-0A to extend RA.  

3.2 For CE mode B
Solution #3: Use RRC to indicate shift of narrowband or resource allocation to align with RBG. FFS between:
· Alt1: 1 bit to enable the narrowband shift. The shift of narrowband depends on the system bandwidth and the allocated narrowband.
· Support by:  Nokia, NSB, Sony, Samsung, Qualcomm
· Alt 2: 1 bit to configure the shift the 2-RB start from the 4th RB in the NB for RIV=7
· Support by:  Qualcomm
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· Support by:  Ericsson
Solution #4:  Introduce 1 bit in DCI to indicate shift of narrowband to align with RBG. The PRB shift definition depends on the system bandwidth and the allocated NB. Not align with agreement
· Support by:  Huawei, HiSilicon

Proposal #4: For PUSCH in CE mode B, use RRC to indicate shift of narrowband or resource allocation to align with RBG.  Further discuss online to down select among the above solutions.

4. Others
Proposal #5: Flexible starting PUSCH PRB for BL/CE UE configured with 5 MHz max PUSCH channel bandwidth is not considered further in Rel-15.
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