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Discussion and decision

Introduction

In previous meetings, agreements related to UL SPS repetitions are mainly for FDD [1] while some remaining issues are still need to be discussed for TDD respectively. 
PUSCH repetition for TDD

Discussion

We had the following agreements for PDSCH repetition for TDD on RAN1 #93 meeting.
	Agreements:
For TDD, if a UE is scheduled with K repetitions for slot PDSCH, the UE assumes the PDSCH to be present in the next available K DL slots 

UL slots are not counted in the repetition count

For TDD, if a UE is scheduled with K repetitions for subframe PDSCH, the UE assumes the PDSCH to be present in the next available K DL subframes or flexible subframes

UL subframes are not counted in the repetition count


But for UL SPS PUSCH repetition in TDD, there are no relevant agreements. The similar rule can also be applied to PUSCH repetition for TDD.
Proposal 1: 

For TDD, if a UE is configured with UL SPS repetitions for slot PUSCH, the UE assumes the PUSCH to be present in the next available K UL slots 

DL slots are not counted in the repetition count

For TDD, if a UE is configured with UL SPS repetitions for subframe PUSCH, the UE assumes the PUSCH to be present in the next available K UL subframes

DL subframes and flexible subframes are not counted in the repetition count
Proposed text proposal
----------------------------------------Text Proposal for Section 8.0 in TS 36.213 ------------------------------
	< Unchanged parts are omitted >

For a serving cell, and a UE configured with higher layer parameter totalNumberPUSCH-SPS-STTI-UL-Repetitions 
or totalNumberPUSCH-SPS-UL-Repetitions, 
the UE is not expected to transmit PUSCH with a subframe/slot/subslot duration associated with a DCI scrambled by SPS C-RNTI colliding with ongoing PUSCH repetitions of the same subframe/slot/subslot duration associated with another DCI scrambled by SPS C-RNTI.
the UE shall transmit PUSCH in k consecutive UL subframes/slots associated with a DCI scrambled by SPS C-RNTI, where the value of k is determined by higher layer parameter totalNumberPUSCH-SPS-STTI-UL-Repetitions or totalNumberPUSCH-SPS-UL-Repetitions.
< Unchanged parts are omitted >


Multiple UL SPS configuration for TDD
Discussion
We had the following agreements for UL SPS repetition on RAN1 #93 meeting.
	Agreements:
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 above agreements are mainly for FDD. It is not quite suitable for TDD, especially for uplink-downlink configurations 0/6 with more UL subframes/slots than DL subframes/slots. In such case, UL index field in one UL grant is used for scheduling one or more subframe/slot PUSCH. In case of UL index = ‘10’ or ‘01’, only one PUSCH is scheduled. In current specification, it is clear that the UL SPS configuration associated with the scheduled PUSCH is activated. However, it is unclear which UL SPS configuration is activated when more than one PUSCH is scheduled by UL index. 

As an example shown in Figure 1, totally 6 UL SPS configurations with {K = 2, P = 10 slots} could be activated by 4 UL grants. Specifically, one UL grant in slot #0/1 could be used to activate one UL SPS configuration while one UL grant in slot #2/3 could be used to activate up to two UL SPS configurations. In case of UL index = ‘11’ for UL grant in slot #2/3, two PUSCH are scheduled. In such case, it is unclear which UL SPS configuration is activated. Another example is TDD configurations 0 with special subframe configuration 10, UL index could be set as ‘00’ in slot #2 and #12, and it means three slot PUSCH are scheduled. It also to further determine which UL SPS configuration is activated. Note, UL index = ‘01’, ‘10’ or ‘11’ all means that only one slot PUSCH is scheduled in this case. 
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Figure 1. UL SPS configurations activation for TDD configurations 0, special subframe configuration 1,2,3,4,6,7,8 and UE configured with ul-TTI-Length
For above cases with more than one PUSCH scheduled by UL index for TDD, it is no need to only choose one UL SPS configuration. In our views, all the associated UL SPS configurations are activated in such cases. Here are two advantages by introducing such activation. Firstly, control overhead can be reduced because one UL grant can activate more than one configurations by UL index. Secondly, more UL SPS configurations could be activated faster than before, i.e., low latency could be achieved. 

When more than one UL SPS configurations are activated by UL index, an implicit way is needed for determining the UL SPS configuration index. Straightforwardly, if two PUSCH are scheduled, the UL SPS configuration index is 
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 for the first scheduled and second scheduled PUSCH respectively, where 
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 is determined by 3 LSB of HPN (HARQ process number), and N=6 (the maximum configurations supported). Similar way could be define in case three PUSCH are scheduled.

Proposal 2: More than one UL SPS configurations can be activated by an individual SPS activation DCI for TDD UL/DL configurations 0/6 in case UL index is used to schedule more than one PUSCH. 

If two PUSCH are scheduled, the UL SPS configuration index is 
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 for the two scheduled PUSCH ordered by UL grant timing.

If three PUSCH are scheduled, the UL SPS configuration index is #
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 for the three scheduled PUSCH ordered by UL grant timing. 

Note, 
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is determined by 3 LSB of HPN, and N=6 is the maximum number of UL SPS configurations supported. 

Proposed text proposal
----------------------------------------Text Proposal for Section 9.2 in TS 36.213 ------------------------------
	< Unchanged parts are omitted >

If validation is achieved, the UE shall consider the received DCI information accordingly as a valid semi-persistent activation or release. 

-
If the valid DCI format 0 is scrambled with UL-SPS-V-RNTI, the UE shall consider the received DCI information as a valid semi-persistent activation or release only for the SPS configuration indicated by the UL SPS configuration index field.
-
On a given serving cell, if the UE is configured with more than one uplink SPS configurations, and if the valid DCI format 0/7-0A/7-0B is scrambled with SPS C-RNTI, the UE shall consider the received DCI information as a valid semi-persistent activation or release.
-
If one PUSCH is scheduled by the DCI, one SPS configuration 
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 is activated/released, where 
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 is indicated by the 3 least significant bits of the HARQ process number field.

-
If two PUSCH are scheduled by the UL index field in the DCI, two SPS configurations are activated/released, and the UL SPS configuration index is 
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 for the two scheduled PUSCH ordered by UL grant timing. 
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 is indicated by the 3 least significant bits of the HARQ process number field, and N=6 is the maximum number of UL SPS configurations supported.
-
If three PUSCH are scheduled by the UL index field in the DCI, three SPS configurations are activated/released, and the UL SPS configuration index is 
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 for the three scheduled PUSCH ordered by UL grant timing. 
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 is indicated by the 3 least significant bits of the HARQ process number field, and N=6 is the maximum number of UL SPS configurations supported.
If validation is not achieved, the received DCI format shall be considered by the UE as having been received with a non-matching CRC.
< Unchanged parts are omitted >


Conclusion

In this contribution, we present our further views on UL SPS repetition for TDD. In summary, we have the following proposals for capturing. 
Proposal 1: 

For TDD, if a UE is configured with UL SPS repetitions for slot PUSCH, the UE assumes the PUSCH to be present in the next available K UL slots 

DL slots are not counted in the repetition count

For TDD, if a UE is configured with UL SPS repetitions for subframe PUSCH, the UE assumes the PUSCH to be present in the next available K UL subframes

DL subframes and flexible subframes are not counted in the repetition count 
Proposal 2: More than one UL SPS configurations can be activated by an individual SPS activation DCI for TDD UL/DL configurations 0/6 in case UL index is used to schedule more than one PUSCH. 

If two PUSCH are scheduled, the UL SPS configuration index is 
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 for the two scheduled PUSCH ordered by UL grant timing.

If three PUSCH are scheduled, the UL SPS configuration index is #
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 for the three scheduled PUSCH ordered by UL grant timing. 

Note,
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is determined by 3 LSB of HPN, and N=6 is the maximum number of UL SPS configurations supported. 
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