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1 Introduction
In RAN2#94 meeting, some initial agreements on the new UE Assistance Information for the SPS protocol were made.

	Agreements: 
· UE assistance at least on periodicity and/or timing can be provided to eNB.  UE assistance can be configured by eNB.  UL SPS configuration is decided by eNB.  Triggering of UE assistance are FFS  




In RAN2#95 meeting, further agreements on this topic were reached.

	Agreements:
· UE assistance triggers are left to UE implementation.  The network should be able to configure UE assistance information.  

· The UE assistant information includes a set of preferred expected SPS interval, timing offset with respect subframe0 of the SFN0 (frame and subframe number).  FFS if per logical channel.  

· The UE Assistance Information is allowed to be reported if change in estimated periodicity of packet arrival occurs

· The UE Assistance Information is allowed to be reported if change in estimated offset of packet arrival occurs

· The UE assistance information is configured by the eNB

· The UE Assistance Info can be reported both in case SPS is configured or not

· UE Assistance Info per SPS existing or suggested configuration(s).  Details of configurations are FFS.  

· UE Assistance information reporting is configured by the eNB at least for PC5 V2X.

· Additional Content of UE 

· If configured by the eNB, SPS index of the SPS configuration


In RAN2#96 meeting, following working assumption was made.

	=>
Working assumption:  for PC5, at least PPPP is included in the UE assistance information.  Whether LCID is needed for PC5 is FFS.  




This paper is to address remaining open issues regarding the configuration of the UE Assistance Information.
2 Discussion
The new SPS protocol for V2X consists of two main features:

-
Multiple SPS configurations provided by the eNB

-
UE assistance at least on periodicity and/or timing can be provided to eNB

In the following, we describe in more details the implications of the UE Assistance Information.
2.1 How to signal UE assistance information

RAN2 has agreed that the UE Assistance Information can be reported both in case SPS is configured or not. A further issue that has been discussed in the email discussion [95#32] on SPS [1], is whether the eNB can configure the UE to report the UE Assistance Information only for certain traffic types or if instead the UE can report such information for any traffic type.
In general, considering that it is possible that there might be multiple destination addresses for a V-UE (the number is defined as 16, as limited by SidelinkUEInformation report), where 8 PPPP values for each destination. If the UAI cannot include all information (e.g., 16 destinations * 8 PPPP values = maximum 128 entries), it would be necessary to limit the amount of UE Assistance Information. Instead of leaving it to UE implementation, it is beneficial for network to control it since the scheduler is at network side for mode-3, considering e.g., if the network is not interested in configuring SPS for certain traffic types.
Proposal 1 The eNB configures the traffic types (PPPP for SL, LCID for UL) for which the UE assistance information can be reported. 

In legacy design for UEAssistanceInformation, to avoid too frequent uplink message sent by UE, a prohibit timer is used (i.e., T340) for the delivery of power preference indication. A prohibit timer is also needed for this UE assistance information for V2x SPS configuration.

Proposal 2 A prohibit timer is used for the UE assistance information.

2.2 The content of the UE assistance information

Another issue is how to represent such UE Assistance Information. 

In RAN2#95 and RAN2#96, it was agreed that the following parameters should be included in the UE Assistance Information report :

· The estimated periodicity of packet arrivals

· The estimated offset with respect to subframe0 of the SFN0

· The SPS index of the SPS configuration (if SPS is configured by the eNB)
· PPPP for PC5 (Whether LCID is needed for PC5 is FFS)
For the SPS index, it however becomes less motivated

1) In the offline discussion of RAN2#96, it is captured in the work forward as follows, i.e., the need to include SPS index in UAI can be removed due to complete information reporting; 
	· FFS SPS index of current SPS configuration

· Depending on whether complete information or delta information is reported


2) even if PPPP / LCID information can provided in SPS configuration, it cannot be used for unique association due to the destination address dimension, i.e., if UE provides two UAI entries with same PPPP / LCID value, yet belongs to two different destinations, indicating PPPP / LCID information in SPS configuration only is not helpful for UE to distinguish which UAI entry is to be associated with.
Proposal 3 No need to include SPS index in the UE assistance information.
For the estimated offset field, 
	· The UE assistant information includes a set of preferred expected SPS interval, timing offset with respect subframe0 of the SFN0 (frame and subframe number).

[…]

· The UE Assistance Information is allowed to be reported if change in estimated offset of packet arrival occurs


there could be different interpretation regarding estimated offset:

· Interpretation #1: the SFN0 applies to the specific SFN0 of the SFN period where UAI is delivered;
· Interpretation #2: the SFN0 applies to SFN0 of all SFN period;
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Figure 1 Interpretations on offset in UAI
Two interpretation are illustrated in Figure 1 (to simplify, subframe number is not shown). As shown in the figure, a UAI was reported at SFN #1 carrying following information that: 
· Periodicity = 100 ms; 
· Offset is: subframe offset = 0 and SFN offset = 3.
There could be two types of UAI signalling interpretation:
· Interpretation #1: the offset information is interpreted according to the same SFN period of UAI report, i.e. the offset will apply to O1 only. After that, packet will arrive with periodicity 100 ms regardless SFN period. It leads to network understanding that packet would arrive at O3 after SFN reaching 1023, and thus no additional network signalling is needed.
· Interpretation #2: the offset information is interpreted according to the beginning of every SFN period, i.e. at O4, O5 and O6, where O6 is derived according to the new round of SFN value, so that it would lead to the misunderstanding since that the duration between O5 and O6 is not 100 ms. Otherwise, a new UAI signalling is needed every 1024 radio frames, to update the offset value, which causes unnecessary signalling overhead.
Observation 1 With interpretation #1, the periodicity can always be secured; while with interpretation #2, either unnecessary signalling overhead or offset misunderstanding would be caused.
Interpretation #1 can serve the purpose of describing a periodical data arrival, 

Proposal 4 Interpretation #1 above is applied for network to understand the offset information in UE assistance information signalling.
Besides the above aspects, some other possible parameters were considered to include in the UE Assistance Information. 
· Maximum MAC PDU Size based on observed traffic pattern: In particular, majority of companies see some benefits in including this according to the email discussion [1], since it is beneficial to provide eNB with essential information to decide on proper grant size together with PPPP and timing (periodicity and offset) information.
Proposal 5 No need to include LCID in UE assistance information for sidelink.
· Whether LCID is needed for PC5 is FFS: given PPPP is already included in UAI, and the agreement on no LCP change, there is no additional benefit to further include LCID, since it is fully UE implementation on how to map PPPP to LCIDs, and then based on legacy LCP procedure to make use of the allocated grant

Proposal 6 Include maximum MAC PDU Size based on observed traffic pattern in UE assistance information.
2.3 The message used to deliver the UE Assistance Information
As captured in the offline way forward [2] and further captured by V2x conference call as agreeable way forward
	· Message type
· UE Assistance Information (with all the content above) is sent via RRC.


Taking a closer look at the UE Assistance Information parameters, it seems reasonable to assume that all parameters are not expected to change very frequently, at least in the scenarios where SPS is more likely to be applied. Therefore, RRC seems to be more tailored to deliver information about periodicity, offset, and data, which, should not change that often. In such case, as most of companies indicated in [1], the existing RRC UEAssistanceInformation (with some new fields) can be adopted.
Proposal 7 UE Assistance Information carrying the PPPP, estimated periodicity, estimated offset, estimated packet size, is sent via RRC.
Proposal 8 The existing RRC UEAssistanceInformation (with some new fields) can be adopted.

As stated in [3], similar to legacy LTE procedure, in order to support implicit release of SPS configuration, the eNB can configure the UE with a parameter that indicates the amount of consecutive unused SPS occasions after which the UE should consider the sidelink traffic terminated. And this decision has to be notified to network since eNB cannot detect SL activity directly like for UL, for which similar to SPS confirmation, MAC CE can be relied on.

Proposal 9 MAC CE can be used by UE to notify eNB on implicit SPS release.
3 Conclusion

In section 2 we made the following observations:
Observation 1
With interpretation #1, the periodicity can always be secured; while with interpretation #2, either unnecessary signalling overhead or offset misunderstanding would be caused.


Based on the discussion in section 2 we propose the following:
Proposal 1
The eNB configures the traffic types (PPPP for SL, LCID for UL) for which the UE assistance information can be reported.
Proposal 2
A prohibit timer is used for the UE assistance information.
Proposal 3
No need to include SPS index in the UE assistance information.
Proposal 4
Interpretation #1 above is applied for network to understand the offset information in UE assistance information signalling.
Proposal 5
No need to include LCID in UE assistance information for sidelink.
Proposal 6
Include maximum MAC PDU Size based on observed traffic pattern in UE assistance information.
Proposal 7
UE Assistance Information carrying the PPPP, estimated periodicity, estimated offset, estimated packet size, is sent via RRC.
Proposal 8
The existing RRC UEAssistanceInformation (with some new fields) can be adopted.
Proposal 9
MAC CE can be used by UE to notify eNB on implicit SPS release.
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