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1   Introduction
Good progress on WI “L2 latency reduction techniques for LTE” was made in RAN2#93bis and RAN2#94. In this contribution, we will discuss the UE capabilities on L2 latency reduction techniques.
2   Discussion
As summarized in Table 1 below, the following L2 latency reduction techniques have already been agreed by RAN2 in RAN2#93bis and RAN2#94.

Table 1: RAN2 agreed L2 latency reduction techniques
	L2 latency reduction techniques
	RAN2 agreements

	Short SPS period (e.g. 1ms, 2ms, etc)
	· FFS what SPS periodicity values other than 1ms should be introduced

	UL SPS occasion skipping in TDD (i.e. if it is a downlink subframe or a special subframe)
	· SPS configuration is not optimized for TDD.  The UL SPS occasion calculation formula is used.  

· Two-interval configuration should not be configured for TDD with SPS interval shorter than 10ms.  

· The restriction of 10 subframes boundary is only applicable for the SPS interval longer than 10ms

· All the subframes including both UL subframes and DL subframes are considered as potential UL SPS subframes. If one UL SPS subframe calculated according to the SPS occasion calculation formula is a downlink subframe or a special subframe, the UE will skip this UL SPS occasion

	Padding skipping (i.e. for SPS and dynamic scheduling)
	· It is assumed that the UE behaviour of muting for SPS or dynamic grants will be the same.  

· Separate configuration of skipping for SPS and dynamic grant will be introduced. 

	SPS activation/deactivation feedback (i.e. via new MAC CE)
	· New MAC CE for SPS deactivation feedback when skipping padding feature is configured. No scheduling request is triggered.

· SPS resource is cleared after first transmission of the new MAC CE.   Retransmission of MAC CE can continue after clearing the configured UL grant.

· The new MAC CE will also be used for SPS activation feedback.  The same MAC CE is used (i.e. same LCHID)

	Prioritization of non-adaptive retransmission over new transmission (i.e. if they are colliding)
	· For retransmission colliding with SPS resources we will not only rely on adaptive retransmissions.   
· Allow and prioritize non-adaptive retransmissions on SPS resources


.
In the following sections, we will discuss whether to define one UE capability for each of the above L2 latency reduction techniques, or to group them somehow (i.e. using one UE capability to indicate the support of multiple L2 latency reduction techniques).
“UL SPS occasion skipping in TDD” is quite essential for a TDD capable UE to operate with “Short SPS period”. Therefore, for a UE supporting “Short SPS period”, if the UE is TDD capable, then it shall also support “UL SPS occasion skipping in TDD”.
Colliding of non-adaptive retransmission and new transmission is the direct consequence of short SPS period. If a UE supports “Short SPS period” but doesn’t support “Prioritization of non-adaptive retransmission over new transmission”, then the non-adaptive retransmission will be significantly delayed or even have no chance to be performed at all, hence the original intention of latency reduction cannot be achieved. Therefore, UE supporting “Short SPS period” shall also support “Prioritization of non-adaptive retransmission over new transmission”.

Therefore, we can introduce one single UE capability “Short SPS period” to indicate the support of all the above 3 L2 latency reduction techniques (i.e. “Short SPS period”, “UL SPS occasion skipping in TDD” and “Prioritization of non-adaptive retransmission over new transmission”).
Proposal 1: Introduce UE capability “Short SPS period”, which defines whether the UE supports SPS operation with short SPS period, UL SPS occasion skipping if the UE is TDD capable, and prioritization of non-adaptive retransmission over new transmission.
Technically, “Short SPS period” can work without “Padding skipping”, although the consequence is that the UE will perform PUSCH transmissions in every SPS occasion even there is not available data for transmission which will increase the UE power consumption and uplink interference. Therefore, it make sense to introduce “Padding skipping” as a separate UE capability.
Proposal 2: Introduce “Padding skipping” as a separate UE capability.

Technically, “Padding skipping” can work without “SPS activation/deactivation feedback”, although in this case the SPS activation/deactivation status between eNB and UE might be unsynchronized in case the UE missed the SPS activation/deactivation command, and as the consequence 1) the pre-allocated SPS resources may be wasted until the eNB receives a SR from the UE, if the UE missed the SPS activation command; 2) different UEs using the same SPS resources might interfere with each other, if the UE missed the SPS deactivation command and the NB allocates the previously allocated SPS resources to other UEs. Therefore, it make sense to introduce “SPS activation/deactivation feedback” as a separate UE capability.
Proposal 3: Introduce “SPS activation/deactivation feedback” as a separate UE capability.

“Short SPS period” is the most essential feature and all the other L2 latency reduction techniques shall take “Short SPS period” as the basis, therefore UE supporting any other L2 latency reduction technique shall also support “Short SPS period”.

Proposal 4: UE supporting “Padding skipping” and/or   “SPS activation/deactivation feedback” shall also support “Short SPS period”.
3   Conclusion
In this contribution, we discussed the UE capabilities on L2 latency reduction techniques, and we have the following proposals:
Proposal 1: Introduce UE capability “Short SPS period”, which defines whether the UE supports SPS operation with short SPS period, UL SPS occasion skipping if the UE is TDD capable, and prioritization of non-adaptive retransmission over new transmission.

Proposal 2: Introduce “Padding skipping” as a separate UE capability.

Proposal 3: Introduce “SPS activation/deactivation feedback” as a separate UE capability.

Proposal 4: UE supporting “Padding skipping” and/or   “SPS activation/deactivation feedback” shall also support “Short SPS period”.
The corresponding 36.331 CR and 36.306 CR are provided in [1] and [2] respectively.
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