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Introduction
During the RAN2 email discussion [1], the followings were proposed for SL SPS as listed in the box below. 
	Proposal 9: Multiple SPS can be activated simultaneously.

Proposal 10: The UE assistant information reporting for SPS is triggered based on UE implementation.

Proposal 11: The UE assistant information includes the periodicity and timing offset. How to present the UE assistant information is FFS. 

Proposal 12: The UE estimates the periodicity and timing offset based on UE implementation.

Proposal 13: At least explicit SPS resource release by eNB based on UE’s transmission over indication should be supported, and whether other SPS release triggers should be introduced can be further discussed.

Proposal 14: Whether SPS configuration should be linked to radio bearers can be further discussed.


In this document, we discuss details about UE assistance information for SL SPS.
Discussion
Multiple SPS can be used when CAM transmissions and DENM transmissions are done in parallel. Thus, we think that for sidelink transmission, at most two SPS configurations are configured e.g. one for CAM and one for DEMN. We assume that different SPS configurations are needed for CAM and DENM.

Proposal 1: For sidelink transmission, at most two SPS configurations are configured e.g. one for CAM and one for DEMN

We assume that CAM and DENM should be carried over separate logical channels with different priorities. Thus, it is likely that SPS configuration is associated with a single sidelink logical channel. (Alternatively, one SPS configuration could be associated with a single sidelink logical channel group if CAM and DENM are mapped to different sidelink logical channel groups.).

Proposal 2: One SPS configuration is associated with one sidelink logical channel.

It is likely that eNB configures a list of multiple SPS configurations for a UE in RRC_CONNECTED via dedicated signaling.

In our view, one SPS configuration includes candidates SPS periods and candidates time offsets. UE selects a SPS period and/or a time offset, and indicates the selected SPS period and/or the selected time offset in UE assistant information. 

Proposal 3: One SPS configuration includes a list of candidate SPS periods and a list of candidate time offsets.

The following SPS periods are proposed to be captured in 36.331 as follows:

Periodicity

ENUMERATED {






sf100, sf200, sf300, sf400,






sf500, sf600, sf700, sf800,






sf900, sf1000, spare6, spare5,






spare4, spare3, spare2, spare1},

RRC configures one or more candidate SPS periods for each SPS configuration.

Regarding time offset, we think that eNB should be able to control sensitivity/frequency of UE assistant information reporting. For instance, if the time offset interval is 20ms, 40ms, 60ms and 80ms for 100ms SPS period, UE should report UE assistant information whenever time deviation becomes more than 20ms. But, if the time offset interval is 50ms for 100ms SPS period, UE will report UE assistant information only when time deviation becomes more than 50ms. Compared to the first case, the second case (i.e. 50ms time offset) will reduce the number of reports from UEs and the number of SPS reactivation.

In our view, if eNB wants to frequently reactive SPS with time offset interval with 20ms, eNB should set the time offset interval to 20ms. But, if eNB wants to infrequently reactive SPS with time offset interval with 50ms, eNB should set the time offset interval to 50ms.

Observation 1: eNB should be able to control sensitivity/frequency of UE assistant information reporting.

To allow eNB to properly control the time offset interval, it is proposed that the candidate SPS time offsets are configured with the total number of Time Offset Index timeOffsetIndexMax within a SPS period in RRC ASN.1. 

timeOffsetIndexMax

INTEGER (1..99)

Actual time offset is calculated as follows: 

	Actual time offset (ms) = floor (periodicity / (timeOffsetIndexMax +1)) * Time Offset Index

where Time Offset Index = 1, 2, ….timeOffsetIndexMax


Note that by selecting the timeOffsetIndexMax, eNB can control sensitivity/frequency of UE assistant information reporting.
For instance, if an operator selects 4 for the timeOffsetIndexMax, eNB informs UE that the timeOffsetIndexMax indicate 4 by a RRC signaling. Thus, UE considers that the Time Offset Index can be set to one of 1, 2, 3, and 4. While UE is performing SPS transmissions with 100ms periodicity, UE considers that the actual time offset can be 20, 40, 60 and 80ms. 

Meanwhile, if the timeOffsetIndexMax indicate 1, the actual time offset can be 50ms only. Thus, UE assistant information will be transmitted only when time deviation becomes more than 50ms. Namely, eNB will reactivate SPS only when time deviation becomes more than 50 ms. Compared to the case that the timeOffsetIndexMax indicate 4, this case will reduce the number of reports from UEs and the number of SPS reactivation.

Accordingly, upon detecting need for SPS period change, UE MAC selects a new SPS period from the list of the candidate SPS periods, and indicates the order of the selected SPS periodicity in the list of the candidate SPS periods. Upon detecting need for SPS time offset change, UE MAC selects a new SPS time offset from the list of the candidate SPS time offset, and indicates the Time Offset Index corresponding to the selected SPS time offset.

Proposal 4: If a SPS configuration is configured, upon detecting need for SPS period change, UE MAC selects a new SPS period from the list of the candidate SPS periods, and indicates the order of the selected SPS periodicity in the list of the candidate SPS periods in UE assistant information. 

Proposal 5: Upon detecting need for SPS time offset change, UE MAC selects a new SPS time offset from the list of the candidate SPS time offset, and indicates the Time Offset Index corresponding to the selected SPS time offset in UE assistant information.

Proposal 6: Actual time offset is calculated as follows: 

	Actual time offset (ms) = floor (periodicity / (timeOffsetIndexMax +1)) * Time Offset Index

where Time Offset Index = 1, 2, ….timeOffsetIndexMax


UE assistant information is used for UE to help eNB adjust/release SPS resource allocation when message generation time is deviated from the configured resource allocation. 
It is not decided how UE assistant information is carried on Uu interface. As we know, it is the MAC layer that performs SPS resource allocation and transmissions. Thus, it is likely that the UE assistant information reporting is specified in the MAC layer. It is propose to use a MAC Control Element for the UE assistant information reporting. 

Furthermore, it is agreed in LR WI that a new MAC CE is introduced for SPS confirmation. We propose to introduce a new MAC CE for the UE assistant information reporting for V2V sidelink SPS and V2X uplink SPS.

Proposal 7: A new MAC Control Element (SPS assistance MAC CE) is used for the UE assistant information reporting which is used for both V2V sidelink SPS and V2X uplink SPS.
In our view, this MAC CE can be used for both V2V SL SPS and V2X UL SPS. 
Proposal 8: The SPS assistance MAC Control Element is used for both sidelink SPS in V2V WI and uplink SPS in V2X WI.

A new LCID needs to be allocated for the SPS assistance MAC Control Element for UL SCH.

Table 1 Values of LCID for UL-SCH with SPS assistance MAC CE

	Index
	LCID values

	00000
	CCCH

	00001-01010
	Identity of the logical channel

	01011
	CCCH

	01100-10100
	Reserved

	10100
	SPS assistance

	10101
	SPS confirmation

	10110
	Truncated Sidelink BSR

	10111
	Sidelink BSR

	11000
	Dual Connectivity Power Headroom Report

	11001
	Extended Power Headroom Report

	11010
	Power Headroom Report

	11011
	C-RNTI

	11100
	Truncated BSR

	11101
	Short BSR

	11110
	Long BSR

	11111
	Padding


Proposal 9: A new LCID needs to be allocated for the SPS assistance MAC Control Element for UL SCH.

We propose to use the following format for SPS Assistance MAC CE. This MAC CE has a variable size.
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Figure 1: SPS assistance MAC CE

The fields in Figure 1 are defined as follows:

-
R: reserved bit, set to "0";

-
Ci: This field identifies a SPS configuration when a SPS configuration list is configured in 36.331. The value is set to the index to one configuration in the SPS configuration list.
-
Period Index: This field indicates the index of the selected periodicity in the SPS configuration corresponding to the C field. 

-
Time Offset Index: This field indicates the index of the selected time offset in the SPS configuration corresponding to the C field.

Proposal 10: The MAC CE in Figure 1 is considered as the SPS assistance MAC Control Element.
Proposal 11: The MAC CE supports up to 4 SPS configurations which may be active in parallel, considering a combination of CAM, DENM and VoIP in parallel.
In the meantime, a majority of companies think in [1] that the UE assistant information reporting for SPS is triggered based on UE implementation. We are fine to follow this proposal. But, we also want to avoid the case that UE consecutively triggers transmissions of the same assistance information. For instance, the UE may request a certain period and/or a certain time offset. However, eNB does not accept the request so that the UE may re-trigger the same assistance information.
Observation 2: UE should not consecutively trigger transmissions of the same assistance information.

To avoid repetition of transmissions of the same assistance information, we think that the UE assistant information reporting for SPS is triggered only when the information to be reported changes. Only the latest assistance information is always transmitted.

Proposal 12: The UE assistant information reporting for SPS is triggered only when the information to be reported changes (i.e. only when SPS period and/or time offset changes).

Nevertheless, it may be necessary that whenever a cell changes, UE transmits the assistance information because the target eNB may not know which period/time offset needs to be currently set. However, delay may occur because UE should transmit the assistance information whenever a cell changes.

Instead, the source eNB could transfer the assistant information or the current SPS period to the target eNB for UE in handover. In addition, the source eNB could also transfer an actual time offset considering both the time offset reported by the UE and the timing difference between the source eNB and the target eNB.

Proposal 13: The source eNB transfer the current SPS period and the actual time offset to the target cell over X2 interface for UE in handover in order to help the target eNB properly activate the SPS. Alternatively, UE should transmit the assistance information whenever a cell changes.

In the RAN2 email discussion [1], a majority of companies think that at least explicit SPS resource release by eNB based on UE’s indication to end of transmission should be supported, and whether other SPS release triggers should be introduced can be further discussed. Such indication to end of SPS transmission in sidelink can be supported by one of the following solutions:

· Solution 1: When SPS transmission in sidelink is finished for a particular logical channel (i.e. for DENM), scheduling request and sidelink BSR are triggered. The sidelink BSR MAC CE indicates a buffer size with zero byte for the corresponding LCG for requesting SPS release to eNB. 
· Solution 2: When SPS transmission in sidelink is finished for a particular logical channel (i.e. for DENM), scheduling request and the SPS assistance MAC CE are triggered for requesting SPS release to eNB.
For both solutions, eNB finally decides whether or not to release SPS. We prefer Solution 2 because Solution 1 has impact on the existing sidelink BSR procedure. Rather than introducing a new field indicating SPS release request, we propose that a particular value (e.g. 1111) of the Period Index field indicates request of SPS release for the corresponding SPS configuration.

Proposal 14: When SPS transmission in sidelink is finished for a particular logical channel (i.e. for DENM), the SPS assistance MAC CE is triggered for requesting SL SPS release to eNB.

Proposal 15: A particular value (e.g. 1111) of the Period Index field in Figure 1 indicates request of SL SPS release for the corresponding SL SPS configuration.

It seems agreeable to introduce a new Sidelink SPS C-RNTI to support SL SPS. Note that it is being discussed in RAN1 whether Sidelink SPS C-RNTI is per SPS configuration or per UE.
Proposal 16: A new Sidelink Semi-Persistent Scheduling C-RNTI is introduced to (re-)activate or release SL SPS.
Conclusion

In conclusion, we propose that RAN2 agree the followings for SL SPS. 
Proposal 1: For sidelink transmission, at most two SPS configurations are configured e.g. one for CAM and one for DEMN

Proposal 2: One SPS configuration is associated with one sidelink logical channel.

Proposal 3: One SPS configuration includes a list of candidate SPS periods and a list of candidate time offsets.

Observation 1: eNB should be able to control sensitivity/frequency of UE assistant information reporting.

Proposal 4: If a SPS configuration is configured, upon detecting need for SPS period change, UE MAC selects a new SPS period from the list of the candidate SPS periods, and indicates the order of the selected SPS periodicity in the list of the candidate SPS periods in UE assistant information. 

Proposal 5: Upon detecting need for SPS time offset change, UE MAC selects a new SPS time offset from the list of the candidate SPS time offset, and indicates the Time Offset Index corresponding to the selected SPS time offset in UE assistant information.

Proposal 6: Actual time offset is calculated as follows: 

	Actual time offset (ms) = floor (periodicity / (timeOffsetIndexMax +1)) * Time Offset Index

where Time Offset Index = 1, 2, ….timeOffsetIndexMax


Proposal 7: A new MAC Control Element (SPS assistance MAC CE) is used for the UE assistant information reporting which is used for both V2V sidelink SPS and V2X uplink SPS.
Proposal 8: The SPS assistance MAC Control Element is used for both sidelink SPS in V2V WI and uplink SPS in V2X WI.

Proposal 9: A new LCID needs to be allocated for the SPS assistance MAC Control Element for UL SCH.

Proposal 10: The MAC CE in Figure 1 is considered as the SPS assistance MAC Control Element.
Proposal 11: The MAC CE supports up to 4 SPS configurations which may be active in parallel, considering a combination of CAM, DENM and VoIP in parallel.
Observation 2: UE should not consecutively trigger transmissions of the same assistance information.

Proposal 12: The UE assistant information reporting for SPS is triggered only when the information to be reported changes (i.e. only when SPS period and/or time offset changes).

Proposal 13: The source eNB transfer the current SPS period and the actual time offset to the target cell over X2 interface for UE in handover in order to help the target eNB properly activate the SPS. Alternatively, UE should transmit the assistance information whenever a cell changes.

Proposal 14: When SPS transmission in sidelink is finished for a particular logical channel (i.e. for DENM), the SPS assistance MAC CE is triggered for requesting SL SPS release to eNB.

Proposal 15: A particular value (e.g. 1111) of the Period Index field in Figure 1 indicates request of SL SPS release for the corresponding SL SPS configuration.

Proposal 16: A new Sidelink Semi-Persistent Scheduling C-RNTI is introduced to (re-)activate or release SL SPS.
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