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1 Introduction
This tdoc will describe what CAT 0 compatibility mode (CM) is, why we need it, why we need to standardize it, and what could be standardized in release 12.

2 What is CAT 0 Compatibility Mode (CM)?

In RAN1 #76Bis, ALU proposed a CAT 0 operation mode in section 2.3 of [1] which would require very little or no changes to legacy eNB to support CAT 0 UEs using this new mode. As described in [1], the UE would appear like a CAT 1 UE to the legacy network by exchanging CAT 1 UE capabilities instead of CAT 0 UE capabilities and would then manipulate QCI and BSR reports to ensure the 1000bit TBS limit was not exceeded. For convenience, in this paper, this CAT 0 mode of operation is named CAT 0 Compatibility Mode. 
3 Why do we need CAT 0 CM?
Quicker time to market for CAT 0 UEs - Without CAT 0 CM, there can be a chicken and egg problem where UE vendors will not manufacture CAT 0 UEs until infrastructure supports CAT 0 UEs, and MNO’s broadly deploy support for CAT 0 UEs.  Getting worldwide industrial alignment is not easy as it can depend on business conditions.  If this alignment is not perfect, it could lead to delays in the large scale commercialization of CAT 0 UEs.  
Soft rollout of full CAT 0 support – Even though there may be network degradations for CAT 0 UEs operating in CAT 0 CM (e.g. degradations due to the loss of eNB scheduling flexibility), if the number of deployed CAT 0 UEs is small, the network degradation will also be small and possibly tolerable. With CAT 0 CM, the MNO could initially decide to deploy CAT 0 UEs on their network using CAT 0 CM then as the number of CAT 0 UEs deployed grows, slowly roll out the eNB changes to fully support CAT 0 UEs. 
Conclusion – A CAT 0 operating mode which allows CAT 0 UEs to operate in legacy networks with little or no changes (i.e. CAT 0 Compatibility Mode) will allow for quicker time to market and support more gradual deployments.

4 Do we need to standardize CAT 0 CM?
Given the advantages of a CAT 0 CM, MNOs and UE manufactures will be very tempted to implement a proprietary CAT 0 CM outside the standard but this has many disadvantages and issues. Those disadvantages and issues include:
· The UE vendors may have to implement different CAT 0 CM for different MNOs. This will increase UE development costs and delay TTM. 

· The MNO would have to execute and develop interoperability test cases themselves versus relying more on GCF/PTCRB testing. This will increase testing cost for MNO and delay TTM.
· A CAT 0 UE which supports a proprietary CAT 0 CM, may roam onto a network where the roaming MNO may not want a CAT 0 UE’s operating in CAT 0 CM. A standardized mechanism should exist to ensure CAT 0 UEs only operate in CAT 0 CM with express permission by the network.
Standardization of CAT 0 CM will eliminate the temptation for UE vendors and MNOs to create proprietary CAT 0 CM solutions and thus will reduce development and testing cost, improve TTM, and ensure CAT 0 CM is only used when explicit permission is given by the network. 
Conclusion – Standardization of CAT 0 Compatibility Mode will reduce development and testing cost, improve TTM, and ensure CAT 0 CM is only used when explicit permission is given by the network.
Proposal – Standardize CAT 0 Compatibility Mode in release 12.
5 What would need to be standardized?
It would be useful to standardize at least these three functions:

A mechanism to indicate permission to use CAT 0 CM: For MNOs who would not want CAT 0 UEs operating in CAT 0 CM on their network, the default must be that CAT 0 CM is barred, thus there needs to be a new “Opt In” mechanism which provides permission to CAT 0 UEs to use CAT 0 CM. The main design criteria for this new Rel 12 mechanism, is that it should not require a NW upgrade or the NW upgrade should be very minimal (i.e. much simpler than fully supporting CAT 0 UEs). One solution could be to use a “spare” SIB parameter that can be sent or re-configured. For example, the NW could send an additional “SIB-Type” IE in SIB1 (see [2] 6.2.2) set to a newly defined ENUM (e.g. #16). When the CAT 0 UE decodes SIB1, which includes the additional “SIBtype=New ENUM #16”, the CAT 0 UE knows that CAT 0 CM is permitted and will connect in CAT 0 CM. 
CAT 0 CM UE capabilities – Define what UE capabilities should be exchanged when operating in CAT 0 CM. This should be similar if not identical to what a CAT 1 UEs exchanges.  

CAT 0 CM CQI and BSR reporting – Define how CAT 0 CM will report CQI and BSR reports. This could follow the guidelines defined in [1].

Given time for release 12 is short, the priority should be given to standardizing the mechanism to permit CAT 0 to use CAT 0 CM.  
Proposal – Focus CAT 0 CM standardization primarily on; a new mechanism to ensure CAT 0 CM is only used when explicit permission is given by the network and secondarily, standardize what UE capabilities should be exchanged, and how CQI and BSR reporting should be accomplished in CAT 0 CM. 
6 Conclusions
Conclusion – A CAT 0 operating mode which allows CAT 0 UEs to operate in legacy networks with little or no changes (i.e. CAT 0 Compatibility Mode) will allow for quicker time to market and support more gradual deployments.

Conclusion – Standardization of CAT 0 Compatibility Mode will reduce development and testing cost, improve TTM, and ensure CAT 0 CM is only used when explicit permission is given by the network.

Proposal – Standardize CAT 0 Compatibility Mode in release 12.
Proposal – Focus CAT 0 CM standardization primarily on; a new mechanism to ensure CAT 0 CM is only used when explicit permission is given by the network and secondarily, standardize what UE capabilities should be exchanged, and how CQI and BSR reporting should be accomplished in CAT 0 CM. 
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