[bookmark: _GoBack]3GPP TSG-RAN WG2 #101Bis	Tdoc R2-1805139
Sanya, P.R. of China, 16th – 20th April 2018	

Agenda Item:	9.15.3
Source:	Ericsson
Title:	Remaining issues on multiple SPS configurations
Document for:	Discussion, Decision
Introduction
In RAN2#100, it is agreed that 
	· SPS configuration can be active simultaneously for Pcell, PSCell and SCell.
· Multiple active SPS configurations per serving cell are not supported.



[bookmark: _Ref178064866]In this paper, we discuss some FFS in the running CR and introduce SPS confirmation MAC CE due to multiple UL SPS configurations. 
Discussion
Interaction with legacy behaviors
Since SPS can be configured on any serving cell, it can be configured on a serving cell that belongs to sTAG. When timeAlignmentTimer associated with this sTAG exipres, UL time alignment is lost. Any UL transmission cannot be decoded at the eNB and be regarded as interference. The UL transmission can be related to the uplink data transmission and the ACK/NACK feedback for the downlink data transmission. Thus, the configured downlink assignments and uplink grants shall be cleared.  
[bookmark: _Toc510722128]For any serving cell, clear configured downlink assignments and uplink grants when the associated time alignment timer expires. 

In the current SPS, it is specified that when a configured uplink grant or a configured downlink assignment occurs on a subframe that can be reconfigured through eIMTA L1 signalling, then the eIMTA enabled UE is not required to follow SPS configuration in cases where network implementation cannot ensure SPS is scheduled on fixed subframes [4]. Since SPS was available only on SpCell and there is no restriction that eIMTA is only on SpCell (from TS 36.300 and 36.331), the highlighted term “SpCell” was added in the MAC spec to make the sentence clear.

NOTE:	When eIMTA is configured for the SpCell, if a configured uplink grant or a configured downlink assignment occurs on a subframe that can be reconfigured through eIMTA L1 signalling, then the UE behaviour is left unspecified.
We do not see any strong reasons not to follow this rule on any serving cells where the collision might happen. Thus, a legacy behaviour related with collision between eIMTA and SPS configuration on any serving cell shall be kept. 
[bookmark: _Toc510722129]For SCells, keep the same collision handling rule between eIMTA and SPS configuration as it is for SpCell. 

Multi-bit SPS confirmation MAC CE
In the latency reduction work item, an SPS confirmation mechanism has been introduced, i.e. the UE triggers an SPS confirmation MAC CE whenever a PDCCH activation/release command is received. The motivation is that, upon UL SPS activation/release, the UE may skip the UL grant instead of sending padding, so that the eNB may not be able to figure out whether the UE successfully received the activation/release command.
The SPS confirmation MAC control element is identified by a MAC PDU sub-header with a specific LCID and it has a fixed size of zero bits.
However, with multiple UL SPS configurations supported on different cells, the zero-bit MAC CE would be quite inefficient and ambiguous since it would not be clear for which UL SPS configuration the UE sent this confirmation MAC CE, especially given that the MAC CE can be sent on any serving cell.  

To alleviate this issue, the eNB can activate/release the UL SPS configuration in the different cells one by one, i.e. a new PDCCH activation/release command is sent upon reception of the SPS confirmation MAC CE for the previous UL SPS activation/release. However, that would have the following drawbacks
· More signalling to be sent over the air, both in terms of number of PDCCH activation/release commands and SPS confirmation MAC CE. 
· UL SPS activation/release efficiency would be affected, both in terms of latency and resource utilization, since the eNB can only activate or release one single UL SPS configuration at a time. 
[bookmark: _Toc485635944][bookmark: _Toc485723719][bookmark: _Toc485729954][bookmark: _Toc489028986][bookmark: _Toc490071028][bookmark: _Toc490071038][bookmark: _Toc490152241][bookmark: _Toc490152251][bookmark: _Toc490232861][bookmark: _Toc490232896][bookmark: _Toc494127690][bookmark: _Toc494127698][bookmark: _Toc494127927][bookmark: _Toc494128135][bookmark: _Toc494276258][bookmark: _Toc494303583][bookmark: _Toc494303593][bookmark: _Toc498413673][bookmark: _Toc498447396][bookmark: _Toc498447458][bookmark: _Toc498447557][bookmark: _Toc498447624][bookmark: _Toc498538543][bookmark: _Toc506298580][bookmark: _Toc506456548][bookmark: _Toc506473683][bookmark: _Toc506473688][bookmark: _Toc506473691][bookmark: _Toc508720954][bookmark: _Toc510086328][bookmark: _Toc510086600][bookmark: _Toc510086687][bookmark: _Toc510086855][bookmark: _Toc510128515][bookmark: _Toc510128824][bookmark: _Toc510129287][bookmark: _Toc510722097][bookmark: _Toc510722123]The zero-bits SPS confirmation MAC CE is not tailored for the multiple UL SPS configurations configured in different cells. It would result in ambiguity in the SPS confirmation MAC CE and less efficiency in how the UL SPS configurations can be activated/released.
Indeed, this is exactly same argument for LAA AUL [1]. This leads to the following agreement [2]: 
1	Introduce multi-bit activation/deactivation MAC CE confirmation.
[bookmark: _Toc510128825][bookmark: _Toc510129288][bookmark: _Toc510722098][bookmark: _Toc510722124]A multi-bit activation/deactivation MAC CE confirmation is agreed for LAA AUL.
We believe the introduction of an SPS confirmation MAC CE supporting confirmation of activation/release of multiple SPS configurations is also beneficial. 
[bookmark: _Toc510722130][bookmark: _Toc498413744][bookmark: _Toc498413773][bookmark: _Toc506473693]Introduce a multi-bit activation/release SPS confirmation MAC CE for multiple SPS configurations. 

Conclusion
In section 2 we made the following observations:
Observation 1	The zero-bits SPS confirmation MAC CE is not tailored for the multiple UL SPS configurations configured in different cells. It would result in ambiguity in the SPS confirmation MAC CE and less efficiency in how the UL SPS configurations can be activated/released.
Observation 2	A multi-bit activation/deactivation MAC CE confirmation is agreed for LAA AUL.

Based on the discussion in section 2 we propose the following:
Proposal 1	For any serving cell, clear configured downlink assignments and uplink grants when the associated time alignment timer expires.
Proposal 2	For SCells, keep the same collision handling rule between eIMTA and SPS configuration as it is for SpCell.
Proposal 3	Introduce a multi-bit activation/release SPS confirmation MAC CE for multiple SPS configurations.
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