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1
Introduction
At RAN#79, the following decision on the scope of PDSCH/DL-SCH enhancements for LTE URLLC have been taken based on the RAN endorsed document [1]. 
· PCFICH reliability: Semi-static configuration of PCFICH duration to avoid PCFICH reliability impacting the overall DL reliability (RAN2 led)
2
Need for new, separate RRC parameter 
There had been already discussions on this issue during RAN1#92, if something like this would be needed based on the input document [2] and especially, if it would not be possible to use any existing RRC parameter for the same purpose.
The concept of higher layer configuration of some value replacing the usage of CFI is not new at all, and currently LTE supports several parameters for such purposes.

· pdsch-Start-r10 / pdsch-Start-r13 as part of the Cross-carrier scheduling configuration (CrossCarrierSchedulingConfig-r10/-r13): This parameter is used only to define the start of the PDSCH in case of cross-carrier scheduling, as for x-scheduling the UE is not required to monitor PCFICH on the scheduled cell. But this parameter is not giving any indication on the length of the PDCCH itself and therefore cannot be reused.  
· pdsch-Start-r10 as part of the RN-SubframeConfig-r10: This is only applicable for relay node operation but having the same purpose as for the UE-to-eNB link for cross-carrier scheduling and therefore cannot be reused.   
· pdsch-Start-r11 as part of the PDSCH-RE-MappingQCL-Config-r11: This parameter is only applicable in case the UE is configured with TM10 (i.e. COMP) and defines the PDSCH start, as well as if additionally configured for EPDCCH monitoring, defines the start of the mapping of EPDCCH for COMP operation. As this is limited and intended for TM10 operation, this RRC parameter cannot be simply reused. 
· startSymbol-r11 as part of the EPDCCH-Config-r11: This parameter defines the EPDCCH start and PDSCH start for EPDCCH operation on a cell. As this is limited to EPDCCH operation only, this RRC parameter cannot be simply reused.  
Based on the analysis above, we see really need for some new, independent RRC parameters for the purpose of URLLC operation. We therefore assume for the remainder of this documents that RAN2 to provide a semi-static configuration of some type of ‘PCFICH_URLLC’ based on the RAN guidance. 
Observation 1: As the current RRC parameters defining the PDSCH/EPDCCH start cannot be reused for the URLLC specific purposes, new RRC parameter(s) to solve the PCFICH reliability are needed. 
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Physical layer usage of PCFICH_URLLC 
From the motivation in [2], clearly the higher layer configured value for CFI can be used to define the ‘PDCCH length’ as well as ‘PDSCH start’ having especially for sTTI operation a rather strong impact, as the overall sTTI subframe structure will be lost when having a wrong assumption on the CFI. 

But one thing to be discussed and decided by RAN1 is, if the (potentially optional) configured RRC parameter is applicable in general (for all types of operation) or not. The point we would like to raise here is, that fixing the CFI value (to improve the reliability) has of course some restrictions in the operation of the cell. 

Observation 2: RAN1 to discuss the intended operation and needed semi-static configuration flexibility of PCFICH. RAN1 to inform RAN2 accordingly. 

If the eNB is not scheduling a UE configured with PCFICH_URLLC in a subframe, of course the eNB may chose a different CIF for its operation for other UEs not semi-statically configured with this value. This is rather clear and up to eNB operation and therefore no discussions or decisions in RAN1 are needed. 

The question is, if the fixed CFI assumption for a UE would apply always or not. We see the following two options here:
· Option 1 - semi-static CFI on a cell applies unconditionally (for 1ms & sTTI): In this case, if the eNB would not have any URLLC data for a UE (e.g. using sTTI) but just some MBB data (using e.g. 1ms TTI) the eNB may still need to keep the configured CIF assumption in order to be able to serve the UE with MBB data. This clearly restricts the eNB operation. 
· Option 2 – separate semi-static CFI configuration for each TTI length: In this case, when also being configured with shorter TTI, the eNB may separately configure the semi-static CFI for sTTI and 1ms TTI, requiring basically two RRC parameters (such as PCFICH_URLLC_subframe, PCFICH_URLLC_sTTI).
When configuring the UE with CFI for sTTI only (and not for 1ms TTI), the eNB in contrast to option 1 has still the flexibility to operate e.g. MBB traffic on 1ms TTI with variable CFI assumption to not waste any resources at least for 1ms TTI operation when not having any URLLC traffic to be served through sTTI. Overall, the flexibility for non-URLLC operation should be retained as much as possible. We therefore see some advantages in enabling separate, independent, optional configuration of the CIF assumption for subframe TTI and slot/subslot TTI operation.    
Proposal: Support an optional, TTI length specific CIF definition through UE- and serving cell specific semi-static configuration. 
4
Conclusions

In this contribution we discussed some details on semi-static configuration of CIF/PCFICH for LTE URLLC. The discussions can be summarized in the following related observations and proposals: 
Observation 1: As the current RRC parameters defining the PDSCH/EPDCCH start cannot be reused for the URLLC specific purposes, new RRC parameter(s) to solve the PCFICH reliability are needed. 
Observation 2: RAN1 to discuss the intended operation and needed semi-static configuration flexibility of PCFICH. RAN1 to inform RAN2 accordingly. 

Proposal: Support an optional, TTI length specific CIF definition through UE- and serving cell specific semi-static configuration. 
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