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1	Introduction
At RAN1#92bis, the following agreements related to CFI configuration have been made: 
Agreement:
Support an optional, CFI configuration per TTI length through UE and serving cell specific semi-static configuration.
· If CFI is semi-statically configured for TTIs of different lengths, the UE does not expect the configured CFI values to be different.
· The semi-static CFI value could be configured separately for MBSFN and non-MBSFN subframes over each cell.


In this contribution we discuss further clarifications on the UE behavior for the operation of semi-statically configured CFI operation. In section 2, we treat the case when the UE is having a wrong assumption on the PDCCH length if the RRC configured value and actual PCFICH/PDCCH length are different. In section 3, we further discuss the intended operation in case CFI is only configured for one TTI length (but not the other in case of shorter TTI operation). 

2	Consequences if configured CFI and actual PCFICH/PDCCH length are different 
2.1 For subframe TTI operation (PDSCH/PUSCH)
For subframe operation, clearly this means the UE cannot receive any DL control information on PDCCH in this subframe, as the 9 REGs of an CCE are distributed over all the available PDCCH symbols. 
Having a wrong assumption on the number of PDCCH symbols will mean the UE cannot be scheduled in that subframe (i.e. cannot receive DL control information on PDCCH in that subframe). 
· PDSCH cannot be received in that subframe (as the DL assignment cannot be decoded). This is independent of the issue if the UE would know the start of PDSCH (as it just simply cannot be scheduled from PDCCH). 
Therefore, it does not matter if the real length of PDCCH is longer or shorter than the configured CFI as PDSCH reception will anyhow not be possible in such a subframe (as DL assignment cannot be decoded). 
· Moreover, the eNB cannot issue an UL grant for such a UE in that subframe.



2.2 For subslot TTI operation (i.e. {7,7})
For the first slot of a subframe, the same as for the subframe TTI operation above applies (as the sDCI is carried on PDCCH). Having the wrong PDCCH length assumption means, that the UE cannot receive any DL control information in that first slot, resulting in no SPDCCH reception in the first slot and no SPUSCH scheduling from the first slot. 
The second slot is not impacted, as neither the SPDCCH nor the SPDSCH in the second slot is in any way affected by the PDCCH length. 

2.3 For subslot DL TTI operation (i.e. {2,2} or {2,7})
As the subslot DL sTTI structure is dependent on the PDCCH length/CFI, there may be either only sTTI#0 affected or sTTI#0 or sTTI#1 affected by having a wrong assumption here. 
Again, as in case of subframe & slot DL the UE will not be able to decode the sDCI on PDCCH, as the REGs are distributed over the number of PDCCH symbols. Therefore, in sTTI#0 the UE cannot receive SPDSCH (as not able to receive sPDSCH assignment) and scheduling of sPUSCH from sTTI#0 (from PDCCH there) is not possible. Again, it does not matter if the UE is having a too long or too short assumption on PDCCH, as soon as there is a wrong assumption in either way the SPDSCH cannot be received in sTTI#0!
In addition, sTTI#1 will be similarly affected when having the wrong assumption on the number of symbols in sTTI#1 (i.e. starting from symbol #2 being 3 symbols long, or starting from symbol #3 being #3 symbols long). This happens when having a wrong PDCCH length assumption of one symbol (i.e. 1 2 or 2 3). But if the CFI assumptions is wrong by 2 symbols (1 symbol 3 symbols), sTTI#1 operation is not affected due to have sTTI#0 structure being the same for 1 symbol and 3 symbols PDCCH. 
All other sTTIs (sTTI#2 to sTTI#5) will be anyhow unaffected by the wrong PDCCH length assumption (no restrictions or effect there).     

Based on the discussions above, the following can be noted: 
Observation: There is no reason to require the value of the semi-statically indicated CFI to be larger than or equal to the value indicated dynamically via PCFICH.

3	Details on the operation for shorter TTI with having CFI only configured for one TTI length (1ms or sTTI)

The UE will need to be able to operate in the following cases: 
· Case 1: CFI only configured for subframe operation (but not for sTTI)
· [bookmark: _GoBack]Case 2: CFI only configured for shorter TTI operation (but not for subframe)

Case 1 having CFI configured for subframe TTI only may not be the most usual operation case as companies mainly had been talking about configuring CFI for HRLLC on sTTI, and have MBB flexibility for 1ms TTI. Nevertheless, this case needs to be considered as well. The following UE behavior is expected/intended: 
· When decoding DCI/PDSCH, the UE will use the CFI assumption from the higher layer configured value. 
· When decoding sDCI on PDCCH/for defining the sTTI structure for subslot DL TTI, the UE will read the PCFICH and operate accordingly. 
· The UE will only have the correct assumption for 1ms TTI operation and sTTI operation in case the eNB aligns the PCFICH with the higher layer configured CFI value. 
Case 2, having CFI configured for shorter TTI only, has been discussed and was the main reason to make the CFI independently configurable for shorter TTI and subframe TTI. Having MBB with 1ms TTI (and keep the PCFICH flexibility – to be able to dynamically adjust the PDCCH overhead) and at the same time improve the HRLLC reliability using shorter TTI. The following UE behavior is expected/intended:
•	When decoding DCI/PDSCH, the UE will read the PCFICH and operate accordingly for 1ms TTI operation.
•	When decoding sDCI on PDCCH/for defining the sTTI structure for subslot DL TTI, the UE will use the CFI assumption from the higher layer configured value. 
•	The UE will only have the correct assumption for 1ms TTI operation and sTTI operation in case the eNB aligns the PCFICH with the higher layer configured CFI value.

The intended UE behavior discussed in this section can be summarized in the following proposals:
Proposal 1: If CFI is semi-statically configured for 1ms TTI operation, the UE uses the configured CFI for the subframe TTI operation (DCI, PDSCH) on that serving cell (incl. CSS monitoring for PCell). Otherwise, the legacy operation of using the PCFICH indicated value applies for subframe TTI operation. 
Proposal 2: If CFI is semi-statically configured for slot or subslot DL TTI operation, the UE uses the configured CFI for the DL slot/subslot TTI operation on that serving cell. Otherwise, the PCFICH indicated CFI value is used for DL slot/subslot TTI operation on that serving cell.  
· For DL subslot operation, this includes the definition of the DL subslot structure within the subframe. 

4	Conclusions
In this contribution we discussed the remaining details on higher layer configured CFI for HRLLC. The discussions can be summarized in the following proposals: 
Observation: There is no reason to require the value of the semi-statically indicated CFI to be larger than or equal to the value indicated dynamically via PCFICH.
Proposal 1: If CFI is semi-statically configured for 1ms TTI operation, the UE uses the configured CFI for the subframe TTI operation (DCI, PDSCH) on that serving cell (incl. CSS monitoring for PCell). Otherwise, the legacy operation of using the PCFICH indicated value applies for subframe TTI operation. 
Proposal 2: If CFI is semi-statically configured for slot or subslot DL TTI operation, the UE uses the configured CFI for the DL slot/subslot TTI operation on that serving cell. Otherwise, the PCFICH indicated CFI value is used for DL slot/subslot TTI operation on that serving cell.  
· For DL subslot operation, this includes the definition of the DL subslot structure within the subframe. 
