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Introduction
With the recent additions to SPS there is a need to revisit the RRC reconfiguration of SPS and to come up with a more secure and future proof solution. 
[bookmark: _Ref178064866]Discussion
In the last meeting, there was some confusion on the concepts we presented. Here, we first give an overview of the intended outcomes with a precise terminology used in the specification TS 36.321. 
Background 
In order to use SPS, a two-step approach by RRC and DCI is used. RRC configures SPS C-RNTI and SPS interval while the actual physical resources are indicated by DCI. A summary of what is feasible in the current specification is shown in the following figure with black arrows.

 
By TS 36.321 terminology, SPS is used in the following way, 
1. eNB “enable” SPS by sending an RRC IE sps-Config in which for example the SPS interval is configured;
2. If enabled, eNB activate SPS by transmitting an UL grant or DL assignment, which is scrambled with SPS C-RNTI and with some fixed special fields in DCI to indicate this is an activation. These grants and assignments reoccur every SPS interval, and they are stored as a “configured uplink grant” or “configured downlink assignment”. 
3. To deactivate SPS, the “configured uplink grant” or “configured downlink assignment” can be “cleared” by transmitting an SPS release scrambled with SPS C-RNTI. 
4. A “configured uplink grant” or “configured downlink assignment” can also be “disabled by RRC” by an SPS release in the sps-Config message, which then result in the corresponding “configured uplink grant” or “configured downlink assignment” being “discarded”. 
Issues in legacy
The red part “Re-config by RRC” in the figure above is not feasible currently, since it is written in the TS 36.331 spec that E-UTRAN does not RRC reconfigure sps-Config while there is a configured uplink grant or configured downlink assignment. The reason why SPS is specified in this way can be found in [3], [4] and [5]. 
Here, we discuss a scenario where we need to have this functionality, i.e., “discard” the corresponding “configured uplink grant” or “configured downlink assignment” (if there is one) and then apply the new configuration when receiving an RRC reconfiguration of sps-Config. 
After release 8 there have been only minor corrections to the SPS functionality until release 14 where new functionality was introduced in latency reduction WI [1] (UL SPS scheduling intervals down to 1 ms and possibilities for a MAC control element for SPS confirmation of activation/deactivation) and the V2V WI [2] (sidelink SPS). With the new functionalities added in release 14, it becomes more likely that eNB needs to RRC reconfigure the sps-Config to support different services to the users and to manage resources between users. 
One example of a scenario where SPS interval needs to be reconfigured is a UE configured with 40 ms SPS service for a VoIP conversation (a typical VoIP coder produces packets every 20 ms, but QoS is usually very good with 40 ms scheduling interval) and the UE starts a low latency service that needs 1 ms SPS, the eNB then need to RRC reconfigure the SPS interval. Vice versa, a UE configured with 1 ms SPS service starts a VoIP conversation (which can be supported on the 1 ms SPS) and when the low latency service becomes inactive, the eNB might need to reconfigure the SPS interval to 40 ms to free up resources for other low latency users and to conserve the UE battery. 
[bookmark: _Toc510612082][bookmark: _Toc510612120][bookmark: _Toc510612243][bookmark: _Toc510640860]New SPS functionalities introduced in release 14 increases the need for eNB to RRC reconfigure SPS while there is a corresponding configured downlink assignment or configured uplink grant. 
The text in 36.331 prohibits eNB from RRC reconfiguration of sps-Config while there is an active configured grant or assignment. It means the behaviour if a UE receives a RRC reconfiguration of sps-Config while there is a corresponding configured grant or assignment is unspecified. 
[bookmark: _Toc510612083][bookmark: _Toc510612121][bookmark: _Toc510612244][bookmark: _Toc510640861]UE behavior when receiving RRC reconfiguration of sps-Config while there is a corresponding configured grant or assignment is unspecified. 
This means that in order to reconfigure a different SPS interval, one has to go through the two steps of first “clearing” the grants by DCI and then re-config by RRC. Clearing a grant by DCI introduces a small risk of eNB and UEs having a mismatch on the state of SPS in the UE. Increasing the reliability of deactivation of SPS is possible by using some extra time to listen if, at the next SPS occasion, the UE does not send anything.  Alternatively, eNB can discard the grant by RRC and then configure a new sps-Config, but this also introduces extra latency.
[bookmark: _Toc510640862]RRC reconfiguration of SPS may be delayed when there is a configured grant or assignment.
Solution
To speed up RRC reconfiguration of SPS and to avoid the unspecified error case we propose: 
[bookmark: _Ref510098136][bookmark: _Toc510099975][bookmark: _Toc510102561][bookmark: _Toc510102601][bookmark: _Toc510107123][bookmark: _Toc510107315][bookmark: _Toc510612072][bookmark: _Toc510612122][bookmark: _Toc510612245][bookmark: _Toc510640863]MAC in the UE shall at the reception of sps-Config discard any corresponding configured downlink assignment or configured uplink grant before the new sps-Config is enabled. 
This means there will be no stored configured grant or assignment after an RRC reconfiguration of sps-Config and to start using the new SPS parameters, a new scheduling of the UE using SPS-RNTI is needed. 
Proposed CRs for Rel 15 are available in [6] and [7]. 
Conclusion
In section 2 we made the following observations:
Observation 1	New SPS functionalities introduced in release 14 increases the need for eNB to RRC reconfigure SPS while there is a corresponding configured downlink assignment or configured uplink grant.
Observation 2	UE behavior when receiving RRC reconfiguration of sps-Config while there is a corresponding configured grant or assignment is unspecified.
Observation 3	RRC reconfiguration of SPS may be delayed when there is a configured grant or assignment.
Based on the discussion in section 2 we propose the following:
Proposal 1	MAC in the UE shall at the reception of sps-Config discard any corresponding configured downlink assignment or configured uplink grant before the new sps-Config is enabled.
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