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1 Introduction

WI on L2 latency reduction was agreed in RP-160667 with the following objectives.

[image: image1.emf]4.1   Objective   of SI or Core part  WI  or Testing part   WI   The objective of this  w ork  i tem is   to specify L2 latency enhancements as identified in RAN2 :       Introduction of short SPS period to allow UL prescheduling      Reduction of padding in case of dy namic and SPS based  UL  pre - scheduling   to reduce interference and UE  power consumption      Further discussion   and , if concluded,   introduction of feedback for SPS activation , reactivation  and  deactivation command  


This contribution discusses the last bullet i.e. feedback mechanism for SPS activation, reactivation and deactivation command. 
2 Discussion

Acknowledging SPS activation/reactivation/release in the legacy system
SPS command is layer 1 signal which is in nature unreliable. There has been discussion to enhance the reliability in RAN1 and RAN2 during Release 8 time frame. As results, it was agreed to acknowledge DL SPS release as shown in table 1. 
<Table 1>

	
	Downlink
	Uplink

	Activation
	No feedback
	No feedback

	Reactivation
	No feedback
	No feedback

	Release
	HARQ ACK
	No feedback


It should be noted that every PDCCH transmission has corresponding PUCCH resource so in principle providing HARQ feedback for any SPS command is possible. One problem is that, if SPS command is transmitted together with other PDCCH for e.g. PDSCH at the same subframe, UE is required to transmit multiple HARQ feedbacks. Hence there is a good reason to minimize the case of providing feedbacks. 
Further backgrounds are below.

· Feedbacks for SPS activation and reactivation are not needed in the legacy SPS because corresponding uplink transmissions will anyway take place.
· Acknowledging uplink SPS release has been discussed both in RAN1 and RAN2 during late Release 8 time frame. LS from RAN1 [1] indicated that they have no intention to introduce it for release 8, which concluded the discussion. 
Acknowledging activation/reactivation/release of UL SPS for prescheduling
If no data is available for transmission UL SPS for prescheduling does not generate any uplink transmission. Hence there would be in most cases no uplink transmission upon activation/reactivation of SPS for prescheduling. When SPS for prescheduling is released, there is obviously no corresponding uplink transmission. In both cases, ENB cannot be sure whether or not SPS command was successfully received by UE. As indicated in contributions [2][3], ENB implementation may be able to handle the problems without explicit UE feedbacks. On the other hand, explicit feedback from UE would make ENB implementation easier.
There are two types of solutions on the table; 1) Using HARQ feedback or 2) Using MAC level response. Table 2 summarizes the solutions discussed so far.
<Table 2>

	
	Description
	Concerns

	Based on HARQ feedback 
	UE sends HARQ ACK upon UL SPS activation/reactivation/ release
	Even though it is a possible solution, it has following problems.

1) RAN1 has already discussed the issue for UL SPS release and decided to not introduce it.

2) It would be rather a big change for RAN1 specification. For example, ‘SPS release’ is used 82 times in the latest version of 36.213. All of them should be updated.
3) WI has no RAN1 TU, but this solution requires non-trivial RAN1 discussion.

	Based on padding 
	In UL SPS for prescheduling, padding only MAC PDU is not generated. But as an exception, padding is generated for the first UL SPS occasion.
	It may work for activation/reactivation, but it is not clear how it provide the feedback for release case.

	Based on new MAC CE 
	A new MAC CE is defined to be triggered upon SPS activation/reactivation/release.
	To provide the feedback for release case, the new MAC CE should trigger SR as well, which seems a drastic change from the legacy (only regular BSR triggers SR in the current system)


3 Conclusion

We agree that acknowledging SPS activation/reactivation/release is beneficial for ENB. However there seems no handy solution at the moment. RAN2 should discuss the issue with the possible solutions and the potential complexity of them taken into account. 
It is proposed to first decide whether any solution is needed, and if it deemed needed, to exclude the solution requiring RAN1 Time Unit.
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