3GPP TSG-RAN WG1 Meeting #90bis	R1-1717176
Prague, Czech Republic, 9th – 13th Oct 2017

Agenda Item:	6.2.1.2.7
Source:	Ericsson
Title:	UE capabilities for sTTI
Document for:	Discussion, Decision

[bookmark: _Ref477364681]Introduction
In the ongoing WI on shortened TTI and processing time [1]  the UE capabilities need to be defined before completing the work. Although not all aspects have been agreed upon, the following document is intended to trigger some discussion on the needed UE capabilities to specify the support for sTTI and related functionality.
This contribution is a revision of R1-1712911.
UE capabilities
[bookmark: _GoBack]The proposed UE capabilities are listed in Table 1 together with a description, and possibly a comment, of the capability. 
[bookmark: _Ref481509101]Table 1: UE capabilities for sTTI
	Capability
	Description
	Comment

	Number of CSI processes supported TM10
	Separate capability for sTTI, but similar to existing capability
	Support of CSI reporting on sTTI not agreed upon + Number of CSI processes not agreed upon

	2-level DCI
	A two level scheduling mechanism is supported. 
	Not yet agreed if this should be supported

	Multi-sTTI scheduling DL
	Assignment of multiple sTTIs in a single sPDCCH
	Not yet agreed if this should be supported

	Multi-sTTI scheduling UL
	Multiple UL sTTIs grants in a single sPDCCH
	Not yet agreed if this should be supported

	CSI on sTTI
	CSI reporting on sTTI supported in addition to 1 ms TTI reports on sTTI
	Not discussed yet

	Transmission modes for sTTI
	Similar to existing capabilities but applicable to sTTI
	

	# os mapping for CRS based 2os sPDCCH
	1os, 2os, or both supported
	If taken as baseline support to support both lengths, which is preferable, a capability is not required

	# os mapping for CRS based 7os sPDCCH
	1os, 2os or both supported
	If taken as baseline support to support both lengths, which is preferable, a capability is not required

	DMRS based sPDCCH
	If DMRS based sPDCCH operation is supported for the supported sTTI lengths
	

	sPUCCH format support
	In case multiple sPUCCH formats exist for the same payload size (for example FH and no FH format) the UE need not support all of them
	If taken as baseline support to support all formats, a capability is not required

	Transmission of different (s)TTI lengths in different PUCCH groups in UL
	Transmission of different (s)TTI lengths in different PUCCH groups in UL is agreed if no problems are identified, in particular with power allocation.
	Since this is related to RF architecture of the UE, it might be advisable to have this as a UE capability. This is still under discussion.



It should be noted that the above list need not be exhaustive (pending still ongoing discussions) and that some of the capabilities might be removed (pending still ongoing discussions).
One special consideration is taken relating to the number of layers supported for sTTI where it is proposed to re-use the existing capability signalling for 1 ms operation. In case a higher number of layers is supported for 1 ms, compared to what is possible with sTTI operation, the number of layers are limited by the limit in the specification.
Relating to the sTTI support, the following was agreed at RAN1#90:
	Agreement:
· Define separate UE capability per sTTI length combination {DL,UL}: 
· {2,2},{2,7},{7,7},{7,7}+{2,7},{2,2}+{2,7},{7,7}+{2,2}
· NOTE: The last two combinations only apply if different UL sTTI lengths in different PUCCH groups are supported.
· For each combination above, define separate UE capability on the maximum number of DL CCs and UL CCs for sTTI operation
· FFS: Define separate UE capability per band/band combination



Also, an LS was sent to RAN4 to get guidance on how to define the carrier capability, i.e. per sTTI combination or per band/band combination. It is advisable to wait for and follow RAN4’s guidance on this aspect.
Conclusion
The document has discussed UE capabilities for sTTI feature. It is proposed to split the UE support into a set of capabilities. It should be noted that the above list need not be exhaustive (pending still ongoing discussions) and that some of the capabilities might be removed (pending still ongoing discussions).
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