3GPP TSG-RAN WG1 Meeting #94	 R1-1809242
Gothenburg, Sweden, 20th - 24th August 2018


[bookmark: _GoBack]Agenda Item:	6.1.6.2
Source:	Ericsson
[bookmark: _Hlk520735009]Title:	On multiple UL SPS configuration handling for URLLC
Document for:	Discussion, Decision

1	Introduction
[bookmark: _Hlk520735562]During RAN1#93, a UL SPS configuration framework was adopted for URLLC. In this contribution, we discuss how to handle the UE behavior for some of the possible error cases caused by multiple configuration conflicts. 
[bookmark: _Ref178064866]2	Discussion
[bookmark: _Hlk520735633]The following is one part of the agreed mechanisms for UL SPS in HRLLC: 
	For UL SPS repetition with subframe/slot/subslot operation with multiple UL SPS configurations on a serving cell for a given TTI length:
· In one TTI only one UL SPS configuration can be activated
· The initial transmission of a TB for different UL SPS configurations is on different TTIs.
· Different HARQ process IDs are used for different UL SPS configurations.
· Each UL SPS configuration is activated by individual SPS activation DCI.
· The UE is not expected to receive more than one activation DCI in a TTI.





The use of multiple configurations of UL SPS with repetitions allows the network to setup the Ues with multiple opportunities to transmit data as it arrives in its UL buffers. With the presence of a repetition factor in the transmission and thus increased SPS periodicity, the intention is to reduce latency due to the UE having to wait for the next SPS transmission opportunity. The following figure shows a possible configuration where 4 configurations are activated so that there are 4 staggered transmission opportunities with a 1 TTI delay between them.

  

For the UL SPS repetition, the initial transmission of a TB starts at the first transmission occasion of the K transmissions. The multiple SPS configurations are controlled by eNB through sending activation DCIs in proper timings. The activation DCI is in the format of a UL grant which then indicates the first granted resources and then the other grants recur periodically whose period is configured by RRC. For example, with n+3 timing in the UL-grant, the activation DCI (that also contains the SPS configuration ID) for configuration 4 is sent at time n.



However, even if the activation is transmitted in a different TTI so that the initial transmission of the SPS configurations do not overlap, the periodic nature of SPS is such that some configuration may eventually overlap in the initial TTI, causing a confusion on what configuration the UE is expected to use to transmit the data.  The following figure is an illustrated case:


If resource conflict happens, then there is no rule saying which SPS configuration the UE should follow. Even worse, if the periodicity of the two SPS configurations is the same, the conflict will be persistent. However, eNB is completely aware of the SPS configurations including the periodicity and when/if it is activated. A reasonable eNB implementation would not activate SPS configurations in this way.   In case the periodicity differs between configuration, it is more difficult to predict the patterns of overlapping configuration and the case where the configurations may overlap should be handled. For V2X, multiple UL SPS configurations in one cell is used to target multiple periodic traffic with different periods for V2X service. Even though eNB can activate SPS configurations at proper TTIs to avoid resource conflicts, it would eventually happen when a multiple of the periodicities from different SPS configuration is the same. To solve this issue, it is agreed that “in the event of a resource conflict between multiple UL SPS configurations configured with Uplink Semi-Persistent Scheduling V-RNTI, the UE behaviour is undefined.”, as specified in the MAC specifications.  A similar approach seems appropriate for URLLC. 

Therefore it is proposed to set the UE behavior as undefined when the initial transmission of two UL SPS configurations end in resource conflict. Note that per previous agreement in the case of a resource conflict between the transmission of new data in a configuration and the repetition part of a previous UL SPS grant in another configuration, the transmission of new data is postponed and the UL grant is ignored[3]:

	From RAN1 perspective to guarantee the number of repetitions, on a serving cell an ongoing UL SPS repetition transmission should not be interrupted by another UL SPS repetition configuration having new data arriving (i.e. UE should wait with a SPS transmission of another TB till having finished the repetitions of an ongoing UL SPS repetition transmission) .


 

[bookmark: _Toc521570557][bookmark: _Toc521684981]In the event of a resource conflict in the same serving cell between the initial transmision within a configured grant bundle from multiple different UL SPS configurations configured with Uplink Semi-Persistent Scheduling C-RNTI, the UE behaviour is undefined.  

 
Conclusion 

Based on the discussion in the previous sections we propose the following:
Proposal 1	In the event of a resource conflict in the same serving cell between the initial transmision within a configured grant bundle from multiple different UL SPS configurations configured with Uplink Semi-Persistent Scheduling C-RNTI, the UE behaviour is undefined.
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