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1. Introduction
In short SPS interval discussion, some TDD issues were mentioned in last RAN2 meeting [1]. 
In this contribution, further detailed specification impacts will be analysed, and also, corresponding text proposal could be found in this paper.
2. Discussion
Currently, in [2], the UL SPS occasion is calculated by: 

(10 * SFN + subframe) = [(10 * SFNstart time + subframestart time) + N * semiPersistSchedIntervalUL + Subframe_Offset * (N modulo 2)] modulo 10240.
This is a common formula for both FDD and TDD, to minimize the specification modification due to introducing the short SPS interval, we should keep this formula as well.

Proposal 1: No modification is needed for UL SPS occasion calculation formula.
It is noted that for TDD, the Subframe_Offset is set according to Table 7.4-1 in [2] with twoIntervalsConfig enabled [3]. Following parts will discuss the details.
2.1. SPS occasion calculation
Two-interval configuration for TDD was introduced to avoid the collision between retransmission and new transmission of SPS. However, with shorter interval than 10 subframes, obviously, two-interval configuration is not suitable anymore:
1) For 1ms interval SPS, there’s no two-interval at all.

2) For the interval value larger than 1ms, e.g. 2ms, 4ms, it can not avoid the collision of retransmission and new transmission due to high density of SPS occasion.

Proposal 2: two-interval configuration is disabled for TDD with short interval SPS.
The corresponding text proposal for [1] is in section 5.
2.2. 10 subframe boundary issue
Agreement of last RAN2 meeting stated that:
	· For TDD, if SPS configuration is below 10ms the existing text in the spec “the UE shall round this parameter down to the nearest integer (of 10 sub-frames)” doesn’t apply.  


With shorter interval than 10 subframes for TDD, this boundary restriction will round the SPS interval down to 0 subframe, which is unacceptable. On the other hand, in our understanding, the 10 subframes boundary restriction was introduced for TDD to ensure that each SPS occasion happens on UL subframe. However, there are definitely downlink subframes in each radio frame in TDD. Therefore, it’s meaningless to set a boundary for short interval SPS in TDD.

The simplest way is to apply the 10 subframes boundary only for the legacy intervals, e.g. the interval is equal to or longer than 10 subframes. The corresponding text proposal for [3] is in section 5.
2.3. Invalid SPS occasion in TDD
As discussed in [1], the calculated UL SPS occasion may happen to the downlink subframe, i.e. the calculated SPS occasion is invalid. We need solution to solve this case.
Take 2 subframes interval and TDD configuration 1 as example, there may be following 3 potential solutions.
Option-1: no change of the SPS occasion calculation, just don’t use the invalid occasion;
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Option-2: only calculated the SPS occasion by uplink subframes;
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Option-3: postpone the calculated invalid SPS occasion to next nearest uplink occasion;


[image: image3.emf]TDD 

configuration 1

D S U U D D S U U D D S

SPS SPS SPS SPS SPS SPS


In general, option-2 and option-3 are more complicated than option-1. For option-2 and option-3, the SPS occasion calculation needs to be modified; for option-3, it would not applicable to 1 subframe interval due to the invalid occasion could not be postponed. Therefore, it seems option-1 should be the good choice.
Proposal 3: RAN2 to agree handling the invalid SPS occasion in TDD with option-2.
The corresponding text proposal for [2] is in section 5.
3. Conclusion
Based on the analyses, it is proposed that:
Proposal 1: No modification is needed for UL SPS occasion calculation formula.
Proposal 2: two-interval configuration is disabled for TDD with short interval SPS.
Proposal 3: RAN2 to agree handling the invalid SPS occasion in TDD with option-2.

Proposal 4: Capture the text proposal in section 5.
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5. Text Proposal
***************TS 36.331 TP Begin***************

	SPS-Config field descriptions

	semiPersistSchedIntervalUL

Semi-persistent scheduling interval in uplink, see TS 36.321 [6]. Value in number of sub-frames. Value sf10 corresponds to 10 sub-frames, sf20 corresponds to 20 sub-frames and so on. For TDD, the UE shall round this parameter down to the nearest integer (of 10 sub-frames) when configured interval is equal to or longer than sf10, e.g. sf10 corresponds to 10 sub-frames, sf32 corresponds to 30 sub-frames, sf128 corresponds to 120 sub-frames.

	twoIntervalsConfig

Trigger of two-intervals-Semi-Persistent Scheduling in uplink. See TS 36.321 [6, 5.10]. If this field is present, two-intervals-SPS is enabled for uplink. Otherwise, two-intervals-SPS is disabled. For TDD, two-intervals-SPS is disabled when configured SPS interval is shorter than sf10.


***************TS 36.331 TP End***************

********TS 36.321 section 5.10.2 TP Begin**********

After a Semi-Persistent Scheduling uplink grant is configured, the MAC entity shall:

-
if twoIntervalsConfig is enabled by upper layer:

-
set the Subframe_Offset according to Table 7.4-1.

-
else:

-
set Subframe_Offset to 0.

-
consider sequentially that the Nth grant occurs in the subframe for which:

-
(10 * SFN + subframe) = [(10 * SFNstart time + subframestart time) + N * semiPersistSchedIntervalUL + Subframe_Offset * (N modulo 2)] modulo 10240.
Note: for TDD, if the grant happens to downlink subframe, it is considered invalid occasion.
******** TS 36.321 section 5.10.2 TP End**********
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