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1 Introduction

This document summarizes information email discussions for SPS. 
2 Comments from Email Discussions
 Question 1: What needs to be changed for SPS support when repetition is necessary?
· E.g. signal repetition in the RRC vs. signal repletion in the activation?
	Company
	Comments

	Samsung
	Nothing that will not be supported for dynamic PDSCH/PUSCH. Of course, number of repetitions is configured by RRC instead of being dynamic.
The rest is as for SPS support related to RRC signaling and can be as in Rel-12 + repetitions.

	Ericsson
	· For CE mode B, it is unclear to us if there are applications (VoIP?) that need SPS. 
· For TDD, TS 36.331 has: “For a TDD PCell, E-UTRAN does not simultaneously enable TTI bundling and semi-persistent scheduling in this release of specification.” It is unclear to us if SPS works with minimum/no change for TDD when cross-subframe scheduling and repetition are used. 
Thus our preference is that SPS is not supported for {FDD + CE mode B} or TDD in Rel-13.

	Nokia
	Repetition of M-PDCCH for activation or release of SPS is similar to repetition of M-PDCCH for dynamic scheduling. It is better to indicate the repetition level in the DCI used for activation because it can reflect the current requirement.

	QC
	Our preference is to support SPS for both mode A and mode B. For mode B, main benefit is to save MPDCCH overhead and power consumption, if the transmission is periodic. It may be necessary to increase the SPS periodicity to accommodate large bundle size.

	Panasonic
	We would like to understand the main target of SPS usage in this context. Originally SPS is designed to VoLTE although it is also recognized to be used for the other purpose. The activation/deactivation is to support talk spurt and to avoid the fragmentation of the resource. If VoLTE is also target in eMTC, activation/deactivation based method would be required. This should be only for CE mode A only. If generic usage other than VoLTE is the target, it needs to be supported in both CE mode A and mode B. It would be better to be configured by RRC only as reliability of activation/deactivation is serious concern especially in mode B, false detection means continuous reception/transmission. Small DCI size in CE mode B makes the situation worse. In case of RRC, DCI content for activation/deactivation is just carried out in RRC comment.

	Sony
	Mode A: Repetition indicated in DCI.  Mode B repetition and even activation can be indicated by RRC (may need to update the RRC list for RAN2).

	LG
	We prefer to support SPS only in CE mode A (VoLTE is still supported). For CE mode B, we would appreciate the motivations are clarified. For downlink, we do not expect frequent periodic traffic. For uplink, if the traffic occur infrequently, it could be that the UE changes its state to RRC_IDLE or long DRX. Whether we can rely on preconfigured SPS in such cases is not very clear to us. If supported in CE mode B, we like to keep legacy behavior.

	Intel
	Share the views from Panasonic and LGE: we are not quite sure about the use cases for SPS support for CE mode B. Given the potentially large number of repetitions for CE mode B, periodic traffic with very long inter-arrival times seems somewhat of a corner case that we might be optimizing for this case. Although not a strong view, for CE mode A, we think that indicating the repetition number via RRC may be sufficient.

	Huawei, HiSilicon
	For eMTC UEs without any repetition, they can support SPS as normal UE, or it can be left to implementation, without any standard efforts. Furthermore, in some case, eMTC can support VoIP, for example, the eMTC techniques can be used by a wearable device to support voice service.

For eMTC UEs with repetition, if they are used to for periodical small data transmission, and the period is in the level of millisecond or second, SPS can also be considered, to simplify the control channel transmission, and improve the resources efficiency. 

For eMTC UEs with repetition , if they are used to for periodical small data transmission, but the period is too large, for example, in the level of hours or days, or if they are used for non-periodical traffic, the necessity of SPS needs to be considered carefully. For it is not suitable for eMTC UEs to keep connected state for so long a time

	ZTE
	Not sure the use case of SPS for MTC UE. Unless requirement is clearly indicated we prefer to lower the priority of this feature. (Especially for mode B we would strongly prefer not to support).


         Question 2: How to handle the SPS and invalid subframes?
· E.g., postpone vs. drop, e.g. apply the same rule as regular PDSCH/PUSCH?

	Samsung
	Same as for M-PDCCH/(dynamic)PDSCH/(dynamic)PUSCH/PUCCH/PRACH.

	Ericsson
	For SPS operation, apply the same rule as regular PDSCH/PUSCH to handle invalid subframes.

	Nokia
	Apply the same rule as for regular PDSCH/PUSCH.

	QC
	Apply the same rule as regular PDSCH/PUSCH.

	Panasonic
	Agree above. Same rule as regular PDSCH/PUSCH.

	Sony
	Same rule as agreed for PDSCH/PUSCH

	LG
	Same rule for PDSCH/PUSCH

	Intel
	Same rule as regular PDSCH/PUSCH

	ZTE
	Same rule for PDSCH/PUSCH


         Question 3: Any impact of DCI for SPS? 
· E.g. for legacy design, there are many special fields for validation, with new DCI, these fields may not be present especially for Mode B. 

	Samsung
	Based on legacy fields for Mode A (when applicable). FFS for mode B (existing padding bits may be used).


	Ericsson
	Apply the same DCI updates for SPS as for regular PDSCH/PUSCH. In general, the DCI updates for SPS should be same/similar as DCI update for scheduling regular PDSCH/PUSCH for LC/CE UEs, e.g., to indicate narrowband, to indicate number of repetitions, etc.

	Nokia
	DCI indicates repetition level for SPS PDSCH transmissions. Modify the special fields for validation of activation and release based on the new DCI design.

	QC
	DCI signals narrowband and number of repetition. Follow similar approach as legacy for grant validation by using reserved bits to avoid false alarm.   

	Panasonic
	If everything is RRC, no impact. If activation/deactivation based approach is taken, only part of the indication in dynamic DCI would be signalled but it would be after the decision of normal DCI. UE would receive this DCI based on SPS-C-RNTI. Validation aspect is quite important to reduce the false detection.

	Sony
	Use the same special fields in legacy for such fields that exists in MTC DCI for Mode A.  Can consider additional special fields if found not sufficient (false alarm). Mode B can consider activation by RRC.

	LG
	Similar manner in legacy utilizing M1A/M0A (and if agreed for mode B M1B/M0B). if there are any concern with false-alarm, our preference is not to support activation/release in CE mode B (if SPS is supported in CE mode B)

	Intel
	Similar updates to DCI as for CE mode A, i.e., consider M0A, M1A as starting points. FFS for mode B.

	ZTE
	Similar updates to DCI as for CE mode A. No support in mode B.


         Question 4: How to handle SPS and DRX? 
· This may be more of a RAN2 issues

	Samsung
	Unclear what needs to change relative to Rel-12.

	Ericsson
	Same principle as in Rel-12.

	Nokia
	Same as in Rel-12.

	QC
	This can be left to RAN2 DRX discussions.  

	Panasonic
	Basically same as Rel-12 but activation/deactivation and following collision handling may require some modification of DRX.

	Sony
	RAN2 to decide. 

	LG
	Unclear what change would be necessary. 

	Intel
	Defer to RAN2

	Huawei, HiSilicon
	For eMTC UEs with repetition , if they are used to for periodical small data transmission, but the period is too large, for example, in the level of hours or days, or if they are used for non-periodical traffic, the necessity of SPS needs to be considered carefully. For it is not suitable for eMTC UEs to keep connected state for so long a time. 

	ZTE
	RAN2 scope.


         Question 5: Any collision handling?
· E.g. between UE’s MPDCCH monitoring and SPS transmission/reception?
	Samsung
	Same as for dynamic PDSCH/PUSCH – UE monitors narrowband for PDSCH/PUSCH.when it receives/transmits.


	Ericsson
	As in legacy, the UE needs to do both: monitor M-PDCCH and perform SPS transmission/reception.  

For M-PDCCH collision with DL SPS, there are two options:

•             Option 1.M-PDCCH search space to be monitored is in the same time-frequency (i.e., subframe – narrowband) resource as DL SPS; 

•             Option 2. M-PDCCH search space to be monitored is in separate time-frequency (i.e., subframe – narrowband) resource than DL SPS. If an M-PDCCH opportunity partially overlaps with DL SPS, DL SPS is prioritized.

Our preference is Option 2.

For M-PDCCH collision with UL SPS:

•             If an M-PDCCH with repetition ends in subframe n, it is taken into account in UL SPS transmission starting as early as subframe (n+4). The UL SPS transmission parallel in time with M-PDCCH is not affected for FD-FDD.

•             For HD-FDD, if an M-PDCCH opportunity overlaps with UL SPS transmission, UL SPS transmission takes priority over M-PDCCH monitoring.



	Nokia
	UE does not monitor M-PDCCH during SPS transmission/reception. Handling of collision between SPS and broadcast can be similar to that for collision between dynamically scheduled unicast and broadcast.

	QC
	When collide, SPS has higher priority than MPDCCH for both DL and UL. If MPDCCH and PDSCH are in the same time-frequency narrowband, UE can monitor both. Otherwise, eNB has to make sure there is opportunity between SPS PUSCH or PDSCH to monitor MPDCCH.  

	Panasonic
	We agree Ericsson on the options on which one is prioritized. If SPSed PDSCH is prioritized than MPDCCH reception for normal DCI, activation or deactivation, the search space needs to be finished before the longest repetition length of MPDCCH as SPSed PDSCH is sent. RRC based indication of SPS may configure certain subframes for SPS PDSCH/PUSCH and to avoid the collision from MPDCCH search space. On the other hand, the amount of the standardization increases.

	Sony
	Prioritize SPS transmission/reception.

	LG
	Between M-PDCCH/PDSCH/PUSCH in a different narrowband, we generally consider data can get higher priority over control. Between dynamically scheduled PDSCH/PUSCH and SPS PDSC/PUSCH, we think we should follow legacy behavior to give higher priority on dynamically granted PDSCH/PUSCH. For example, in HD-FDD, rather than always prioritizing uplink transmission over downlink, we think dynamic granted downlink data should have higher priority over uplink. 

	Intel
	Agree with Ericsson: essentially, SPS transmission and reception are prioritized for cases wherein a UE may not be able to monitor M-PDCCH during SPS DL or UL. eNodeB scheduler can take this into account regarding transmission of M-PDCCH for such UEs – this should not be difficult at least for CE mode A.

	ZTE
	Prioritize  M-PDCCH


         Question 6: Any design changes needed to minimize impact on non-MTC SPS traffic?

	Samsung
	None.

	Ericsson
	Nothing to define in specification for SPS in particular. Impact due to frequency hopping, etc., is no different from that of regular PDSCH/PUSCH for LC/CE UEs.

	Nokia
	No need for any special handling of non-MTC SPS traffic through specification. The eNB can avoid allocation of resources in MTC narrowband regions for non-MTC SPS or otherwise handle though implementation.

	QC
	No need for spec change. This can be left to implementation. 

	Panasonic
	Until more clear situation of SPS design is known, we don't know. 

	Sony
	No need for new design changes for collision on legacy traffic.

	LG
	Legacy SPS traffic to us would be same as other legacy traffic. Not clear any different handling is necessary. 

	Intel
	No need for special handling is expected.

	ZTE
	None


         E.g. any impact on frequency hopping and invalid subframe handling?
 Any other issues? Does SPS need to be supported for both mode A, mode B or just some cases, e.g. R=1? 
	Samsung
	No other issues. SPS should be supported for both modes. Dynamic scheduling is too expensive and link adaptation is not as important for low cost UEs compared to Rel-12 UEs. Low cost UEs are also more numerous.


	Ericsson
	Our preference is that SPS is not supported for {FDD + CE mode B} or TDD in Rel-13, as SPS is low priority item if substantial specification work is needed to enable it. On the other hand, if minimum/no specification work is needed for FDD case, we are OK with supporting SPS for both CE mode A and mode B for FDD.

Other changes: TM reduction
(1) Reduce the number of transmission modes of SPS to Mode {1,2,6,9} only for DL, similar to regular PDSCH for LC/CE UEs. 

(2) Reduce the number of transmission modes of SPS to Mode {1} only for UL. --- RAN1 Needs to agree on this for regular PUSCH for LC/CE UEs also.

	Nokia
	Can be supported for both modes.

	QC
	We should support SPS for both modes. 

	Panasonic
	If DCI based activation/deactivation, we have the concern on false detection in case of CE mode B. If RRC based configuration of SPS, false detection would not be the issue and ok to support both CE mode A and B.

	Sony
	Support for both modes.

	LG
	No strong view on CE mode B. We consider priority between dynamic scheduled data and SPS data needs to be specified, particularly when SPS for CE mode B is introduced.

	Intel
	To repeat our comments to Q1, we are not quite sure about the use cases for SPS support for CE mode B. Given the potentially large number of repetitions required for CE mode B, periodic traffic with very long inter-arrival times seems somewhat of a corner case. It would be good to get some clarity on the periodicity envisaged for SPS in CE mode B. Also, we share the views from Panasonic that if supported for mode B, relying on RRC-based activation/release may be more appropriate

	ZTE
	No need to be supported.


3 Summary of Agreements and Conclusions on Open Issues
Question 1: What needs to be changed for SPS support when repetition is necessary?
Support SPS: Samsung, Nokia, QC, Sony
Support SPS with constraints: Ericsson (Only FDD mode A), Panasonic, LG, Intel (only in Mode A, not sure about use case in mode B), Huawei, HiSilicon (small repetitions only), ZTE (do not support at least for mode B).

If support of mode B, no DCI activation/deactivation: Sony, Panasonic
Proposal:


Support SPS at least for mode A. Deactivation/activation follows same procedure as legacy. 
Proposal:

Signaling of repetition level can be selected from one of the following options:

· Option 1: similar to legacy PUSCH bundled case, e.g. bundle size only by RRC signaling

· Option 2: similar to non-SPS case, e.g. RRC configuration plus activation/deactiveation
Question 2: How to handle the SPS and invalid subframes?
Same as regular PDSCH/PUSCH: Samsung, Ericsson, Nokia, QC, Panasonic, Sony, LG, Intel, ZTE
Conclusion:


Invalid subframes handling in SPS follows the same rules as unicast PDSCH/PUSCH.

Question 3: Any impact of DCI for SPS? 
Use same fields as legacy for activation: Samsung, Ericsson, Nokia, QC, Panasonic, LG, Sony, Intel, ZTE
Consider additional special fieds for mode B / RRC activation: QC, Sony, LG

Proposal:


Validation of SPS activation/deactivation grant follows same rules as legacy at least for mode A.

Question 4: How to handle SPS and DRX?
No change / RAN2 to decide: Samsung, Ericsson, Nokia, QC, Panasonic, Sony, LG, Intel, Huawei, HiSilicon, ZTE
Question 5: Any collision handling?
SPS has higher priority than MPDCCH: Ericsson, Nokia, QC, Sony, LG, Intel
MPDCCH has higher priority: ZTE

Proposal:

 
In case of collision between MPDCCH and UL/DL SPS, UL/DL SPS is prioritized.
 Question 6: Any design changes needed to minimize impact on non-MTC SPS traffic?
No need: Samsung, Ericsson, Nokia, QC, Panasonic, Sony, LG, Intel, ZTE
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