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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
This contribution analyzes the design for flexible PDSCH/PUSCH starting PRB. 
2. Flexible starting PRB for PDSCH
2.1 For CE mode A
Solution #1: use Resource allocation type 2 with starting PRB within the full system BW.
· Support by:  
Solution #2a: Use the unused 11 states in DCI format 6-1A to extend RA. 
· Support by:  Huawei, HiSilicon, Ericsson, ZTE, SaneChips, Qualcomm
Solution #2b: Use the unused 2^4*11 states in DCI format 6-1A to extend RA
· Support by:  Sharp
Solution #3: Introduce 1 bit in RRC to indicate shift of narrow band to align with RBG. The PRB shift definition depends on the system bandwidth and the allocated NB.
· Support by:  Nokia, NSB, Samsung
Solution #4:  Introduce 1 bit in DCI to indicate shift of narrow band to align with RBG. The PRB shift definition depends on the system bandwidth and the allocated NB.
· Support by:  Sony

Proposal #1: For CE mode A, Use the unused 11 states in DCI format 6-1A to extend RA. 

2.2 For CE mode B
Solution #3a: Introduce 1 bit in RRC to indicate shift of narrow band to align with RBG. The PRB shift definition depends on the system bandwidth and the allocated NB.
· Support by:  Ericsson, Nokia, NSB, Samsung 
Solution #3b: Consider RRC signaling to indicate the narrowband offset to shift the narrowband location within the system bandwidth. FFS on details.
· Support by:  Qualcomm 
[bookmark: _GoBack]Solution #4:  Introduce 1 bit in DCI to indicate shift of narrow band to align with RBG. The PRB shift definition depends on the system bandwidth and the allocated NB.
· Support by:  Huawei, HiSilicon, Sony
Proposal #2: In CE mode B, for PDSCH, introduce 1 bit in RRC to indicate shift of narrow band to align with RBG. The PRB shift definition depends on the system bandwidth and the allocated NB.

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, Qualcomm, ZTE, SaneChips?
Solution #2a: Use the unused 11 states in DCI format 6-0A to extend RA. 
· Support by:  Huawei, HiSilicon, ZTE, SaneChips?
Solution #2b: Use the unused 2^4*11 states in DCI format 6-0A to extend RA
· Support by:  Sharp
Solution #3: Introduce 1 bit in RRC to indicate shift of narrow band to align with RBG. The PRB shift definition depends on the system bandwidth and the allocated NB.
· Support by:  Nokia, NSB, Samsung
Solution #4:  Introduce 1 bit in DCI to indicate shift of narrow band to align with RBG. The PRB shift definition depends on the system bandwidth and the allocated NB.
· Support by:  Sony

Observation: 
· Only solution #4 will increase on DCI size. 
· Solution #2 does not work when the UE is configured with max 5 MHz PUSCH channel bandwidth. 
Proposal #3: No increase of DCI size for PUSCH in CE mode A. FFS: solution #1/#2a/#b/#3 until next meeting. 

3.2 For CE mode B
Solution #3a: Introduce 1 bit in RRC to indicate shift of narrow band to align with RBG. The PRB shift definition depends on the system bandwidth and the allocated NB.
· Support by:  Nokia, NSB, Samsung, Qualcomm (?)
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· Support by:  Ericsson
Solution #4:  Introduce 1 bit in DCI to indicate shift of narrow band to align with RBG. The PRB shift definition depends on the system bandwidth and the allocated NB.
· Support by:  Huawei, HiSilicon, Sony
Solution #5:  No need to introduce more flexible starting PUSCH PRB.
· Support by:  ZTE, SaneChips

Proposal #4: In CE mode B, for PUSCH introduce 1 bit in RRC to indicate shift of narrow band to align with RBG. The PRB shift definition depends on the system bandwidth and the allocated NB.

4. Frequency hopping
Further study depends on the solutions. 
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