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1	Introduction
In RAN1#108 meeting RAN1 has defined the content of the IUCRequest and IUCInformation. For both messages a new SCI format 2-C has been designed. In this contribution we discuss further issues on the topic and propose to reuse existing entries to avoid collision of IUC messages.
2	Issues with SCI format 2-C 
2.1	Heading 2
In R1-2202256 RAN1 has discussed various options wrt the content of SCI format 2-C. Since the first stage SCI only allows 2-bit extension to indicate the format of the second stage SCI only 4 different 2nd stage SCI formats can be defined. Thus, RAN1 has only introduced a single new SCI format 2-C for Inter UE Coordination (IUC), i.e. the IUCRequest and IUCInformation (i.e. IUC response) use the same SCI format. 
RAN1#108 made the following agreements on SCI format 2-C for IUCRequest and IUCInformation:
SCI format 2-C for IUCRequest:
	Field name
	Field size (in bits)

	Providing/requesting indicator 
	1

	Resource combination(s)
	
Where  is provided by the higher layer parameter sl-NumSubchannel, 
with that   is the number of entries in the higher layer parameter sl-ResourceReservePeriodList, if higher layer parameter sl-MultiReserveResource is configured;  otherwise.

	First resource location(s) 
	8


	Reference slot location
	
Where  is 0, 1, 2, 3 for SCS of 15kHz, 30kHz, 60kHz, 120kHz, respectively. 

	Resource set type
	1

	Lowest subchannel indices for the first resource location of each TRIV
	
where  is provided by the higher layer parameter sl-NumSubchannel

	(FFS) Actual number of resource combination
	1 

Note: Support of this field is to be concluded by Feb 28. 




SCI format 2-C for IUCInformation:
	Field name
	Field size (in bits)

	Providing/requesting indicator
	1

	Priority
	3

	Number of subchannels
	
Where  is provided by the higher layer parameter sl-NumSubchannel

	Resource reservation period
	
Where with that   is the number of entries in the higher layer parameter sl-ResourceReservePeriodList, if higher layer parameter sl-MultiReserveResoure is configured;  otherwise.

	Resource selection window location
	
Where  is 0, 1, 2, 3 for SCS of 15kHz, 30kHz, 60kHz, 120kHz, respectively.

	Resource set type
	1 bit if determineResourceSetTypeScheme1 is set to ‘UE-B’s request’, otherwise, 0 bit


· This agreement does not imply that new field requested by RAN2 cannot be further added.

One of the problems resulting from the design of SCI format 2-C is that the size of the 2nd-stage SCI needs to be fixed, SCI format 2-C always includes two resource combinations. Another problem is that SCI format 2-C only indicates with a single bit (providing/requesting indicator) to indicate whether it is a IUCRequest or IUCInformation, but there is no differentiation in the content (i.e. the field elements) in SCI format 2-C.
That results in a rather inefficient resource usage for the IUCRequest message if SCI format 2-C is used in unicast since half of the message size (~60bits) is wasted by padding bits, as the field resource combinations is not used. 
As it was clear during RAN1#108 discussion, that the initial design of 2nd stage SCI for IUC scheme 1 may have some flaws and some level of incompleteness the rapporteur’s agreement captured “This agreement [on SCI format 2-C] does not imply that new field requested by RAN2 cannot be further added” as noted above for IUCRequest SCI format 2-C. 
Observation 1: In case SCI format 2-C is used for IUC in unicast (instead of MAC CE) IUCRequest and IUCInformation use the same 2nd stage SCI message format 2-C.
Observation 2: Unused field entries in SCI format 2-C (e.g. resource combinations field in IUCRequest) are padded and hence lead to inefficient resource usage of 2nd stage SCI. 
Observation 3: Unused field entries in SCI format 2-C (e.g. resource combinations field in IUCRequest) are padded and hence lead to inefficient resource usage of 2nd stage SCI. 
Observation 4: Since SCI format 2-C has fixed size, approximately half of the message size is wasted for IUCRequest. 
Instead of zero-padding the unused fields in SCI format 2-C, we rather propose to reuse the existing field entries in a more efficient manner. In order to avoid collisions among IUC transmissions the resource combinations field in the IUCRequest to be sent by UE-B can be used to indicate resources to be used by UE-A in its subsequent transmission of IUCInformation. That is, UE-B can provide (non)-preferred resources to UE-A so that UE-A can consider them in its resource selection for transmission of its response i.e. IUCInformation to UE-B. For example, UE-B can include a resource combination in its IUCRequest message where it expects low or no interference and is in Rx mode, and UE-A can use this indicated resource for its IUCInformation message transmission. This allows UE-B to successfully receive the IUCInformation from UE-A since potential collision at UE-B is avoided by already indicating UE-A the UE-B’s (non-)prefererred resources that have taken into account potential collision scenario at UE-B.        
Proposal 1: The requesting UE (UE-B) shall use the so far unused (and zero-padded) field entry resource combinations in SCI format 2-C for the IUCRequest message to indicate the sidelink resources to be used by the responding UE (UE-A) in its IUCInformation message.  




3	Conclusion
Observation 1: In case SCI format 2-C is used for IUC in unicast (instead of MAC CE) IUCRequest and IUCInformation use the same 2nd stage SCI message format 2-C.
Observation 2: Unused field entries in SCI format 2-C (e.g. resource combinations field in IUCRequest) are padded and hence lead to inefficient resource usage of 2nd stage SCI. 
Observation 3: Unused field entries in SCI format 2-C (e.g. resource combinations field in IUCRequest) are padded and hence lead to inefficient resource usage of 2nd stage SCI. 
Observation 4: Since SCI format 2-C has fixed size, approximately half of the message size is wasted for IUCRequest. 
Proposal 1: The requesting UE (UE-B) shall use the so far unused (and zero-padded) field entry resource combinations in SCI format 2-C for the IUCRequest message to indicate the sidelink resources to be used by the responding UE (UE-A) in its IUCInformation message.  
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