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[bookmark: _Ref492503575]Introduction
The work item description for URLLC/HRLLC in LTE is provided in RP-172845 [1]. Further, in RAN#79, following prioritization was endorsed in RP-180586 [2] where RAN2 is tasked to introduce CFI indication via a higher layer signalling:
	· To support enhanced reliability focusing on 1ms latency bound in Rel-15, only the following are to be specified by June:
· PCFICH reliability: Semi-static configuration of PCFICH duration to avoid PCFICH reliability impacting the overall DL reliability (RAN2 led)
· <<skip>>



In this contribution, we discuss the background and propose some high-level general principle for PCFICH reliability enhancement based on the above objective.
PCFICH and CFI Indication
Background
CFI (control format indicator) indicates how many OFDM symbols are used for carrying control channel (e.g., PDCCH and PHICH) in each subframe. E.g., if CFI is set to be 2 for a subframe, it means two symbols (the first and second symbols) of the subframe is used for control channel. PCFICH is the Physical Channel that carries CFI. 
The sTTI subframes layout is depicted below for different CFI values.


Figure 1 CFI and sTTI subframes
PCFICH for URLLC 
A URLLC capable UE may need to support the legacy LTE (e.g., MBB) as well as URLLC/sTTI operations. 
[bookmark: _Toc513724356]A URLLC capable UE is expected to support the legacy LTE as well as URLLC/sTTI operations.
When the CFI is indicated via a higher layer signalling, the first question that should be answered is whether the CFI configuration is only applicable to URLLC or all services supported by the UE. In other words, for a UE that supports both regular LTE (e.g. MBB) as well as URLLC types of traffics, should the semi-statically configured CFI be applied to the regular LTE traffic as well?
Addressing this, RAN1 recently agreed [3]:
	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.


[bookmark: _Toc513724357]RAN1 already agreed to “Support an optional, CFI configuration per TTI length through UE and serving cell specific semi-static configuration.”
However, one aspect to consider is that the value given by PCFICH should not be larger than the value indicated by a higher layer signalling; otherwise, the UE may wrongly consider the control message as URLLC data. As an example, when the value configured semi-statically by upper layers is 3, the value indicated by PCFICH could either be 1, 2 or 3.
[bookmark: _Toc510726856][bookmark: _Toc513724362]The value of the CFI indicated dynamically via PCFICH should be smaller than or equal to the value configured semi-statically. 
Semi-static configuration of PCFICH duration
As noted above, RAN1 already agreed to support CFI configuration per TTI length through semi-static configuration. Since a cell should support multiple UEs with combination of URLLC and non-URLLC services, it is beneficial to allow semi-static configuration of the PCFICH duration by system information broadcast on a per-cell basis.
[bookmark: _Toc510726857][bookmark: _Toc513724363]Support semi-static configuration of PCFICH duration by using SIB.
Additionally, it may be beneficial to configure UE-specific PCFICH duration by dedicated signalling. If a dedicated configuration is present, it should override the broadcasted configuration. 
[bookmark: _Toc510726858][bookmark: _Toc513724364]Support semi-static configuration of PCFICH duration by dedicated RRC signalling. Dedicated configuration overrides the SIB-based configuration.
Also note that RAN1 has further agreed as following [3]:
	Agreement:
· The semi-static CFI value could be configured separately for MBSFN and non-MBSFN subframes over each cell.


[bookmark: _Toc513724358]RAN1 already agreed to support separate semi-static CFI configuration for MBSFN and non-MBSFN.
Conclusion
In this contribution, we made the following observations and proposals:
Observations:
Observation 1.	A URLLC capable UE is expected to support the legacy LTE as well as URLLC/sTTI operations.
Observation 2.	RAN1 already agreed to “Support an optional, CFI configuration per TTI length through UE and serving cell specific semi-static configuration.”
Observation 3.	RAN1 already agreed to support separate semi-static CFI configuration for MBSFN and non-MBSFN.
[bookmark: _Hlk494188749]
Proposals:
Proposal 1.	The value of the CFI indicated dynamically via PCFICH should be smaller than or equal to the value configured semi-statically.
Proposal 2.	Support semi-static configuration of PCFICH duration by using SIB.
Proposal 3.	Support semi-static configuration of PCFICH duration by dedicated RRC signalling. Dedicated configuration overrides the SIB-based configuration.
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