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Introduction
With short TTI as currently defined in RAN1 according to [1] LTE latency in DL and UL is reduced by allowing transmissions on a shorter timescale. The short TTIs were discussed at RAN2#97bis with the following agreements: 
	Agreements:
· A logical channel can be configured with the type of TTI(s) it is allowed to use (e.g. either with legacy TTI, short TTI, or all).  The exact signalling is FFS. 
· LCP is performed only for logical channels configured to use the corresponding TTI type.
· When the UE has grants on both TTIs, it is up to UE implementation in which order the grants are processed for logical channel multiplexing (if allowed by RAN1).
· When the UE has grants on both TTIs, it is up to UE implementation to decide in which MAC PDU a MAC control element is included (if allowed by RAN1).




In this contribution, discuss the FFS for signalling of allowed TTI length.
[bookmark: _Ref178064866]Discussion
A few TTI lengths have been discussed, but currently there are two short TTI lengths being considered, 2 OFDM symbols (and 3os for some of short TTIs) and 7 OFDM symbols (1 slot). We also have the normal TTI length of 1 ms or 14 OFDM symbols. 
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We have a few options for signalling the allowed TTI length for a logical channel:
A. One allow/block bit for all TTI lengths shorter than 1ms and one allow/block bit for 1ms TTI length
B. One allow/block bit per TTI length
C. Using an ordering of the TTI lengths, signal the position of the maximum allowed TTI length and the position of the minimum allowed TTI length
If the number of TTI lengths are N, then the options for signalling will use this number of bits per logical channel: 
A. 2
B. N 
C. 2*log2(N)
where log2() is the base 2 logarithm and X is the closes integer n such that n≥X. In the table below we show the required number of bits for signalling per LCH for a few number of TTI lengths N: 
Table 1 Required number of bits for signalling	
	N (number of TTI lengths) 
	A (one short TTI bit and one 1ms bit)
	B (one bit per TTI length)
	C (ordering and signal max and min position)

	3
	2
	3
	4

	4
	2
	4
	4

	5
	2
	5
	6

	6
	2
	6
	6

	7
	2
	7
	6

	8
	2
	8
	6



All options support signalling to allow: legacy TTIs, sTTIs or all TTIs. 
Option A uses less bits and leaves it to the eNB to make a correct configuration if a LCH has requirements on the TTI length, it is less flexible if new TTI lengths are added later. 
Options B is more future proof as later additions of more transmission durations can be added in new fields. While it uses somewhat more bits we assume the overhead will not be a problem and this approach seems most straightforward.
Option C is in our view unnecessary complex.
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txLengthRestrictions-r15		CHOICE	{
	release			NULL,
	setup			SEQUENCE {
		n2				BOOLEAN,
		n7				BOOLEAN,
		n14				BOOLEAN 
}						OPTIONAL,		-- Need ON
	LogicalChannelConfig field descriptions

	txLengthRestrictions
Indicates a restriction for each TTI length where nN indicates a TTI length of N OFDM symbols: the value TRUE for a TTI length indicates that the UE is allowed to transmit the logical channel on this TTI length and the value FALSE indicates that the UE is not allowed to transmit the logical channel on this TTI length. When released or not configured, the UE is allowed to transmit this logical channel using any TTI length.



Conclusion
In section 2 we made the following observations:
Observation 1	Three different TTI lengths are being considered today, and more might be added in later releases.

Based on the discussion in section 2 we propose the following:
Proposal 1	Signalling for allowed TTI length shall be one allow/block bit for each TTI length.
Proposal 2	The following shall be added to the LogicalChannelConfig
 txLengthRestrictions-r15		CHOICE	{
	release			NULL,
	setup			SEQUENCE {
		n2				BOOLEAN,
		n7				BOOLEAN,
		n14				BOOLEAN 
}						OPTIONAL,		-- Need ON
	LogicalChannelConfig field descriptions

	txLengthRestrictions
Indicates a restriction for each TTI length where nN indicates a TTI length of N OFDM symbols: the value TRUE for a TTI length indicates that the UE is allowed to transmit the logical channel on this TTI length and the value FALSE indicates that the UE is not allowed to transmit the logical channel on this TTI length. When released or not configured, the UE is allowed to transmit this logical channel using any TTI length.
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