Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 #101-Bis
Tdoc R2-1805737
Sanya, China, 16th – 20th April 2018

Agenda Item:
9.10.2.2
Source:
Ericsson
Title:
Other MAC Miscellaneous Impact
Document for:
Discussion, Decision
1 Introduction
During last RAN2#101 meeting it was discussed the potential impact on SL LCP due to the new Rel.15 carrier aggregation framework.

In particular, the following agreement was captured:

	From RAN2#101 agreements:

· Tx carrier selection based on (pre)configuration is performed in MAC layer. FFS on the need of LCP change


In this paper, we elaborate more on this issue and provide our view.
In this paper, we also discuss whether any enhancements to existing SL BSR reporting are needed for the sake of Rel.15 carrier aggregation, in light of the email discussion [1].

2 Discussion
2.1 LCP impact

In legacy LTE, the SL LCP looks like this:

	-
The MAC entity shall allocate resources to the sidelink logical channels in the following steps:

-
Only consider sidelink logical channels not previously selected for this SC period and the SC periods (if any) which are overlapping with this SC period, to have data available for transmission in sidelink communication.
-
Step 0: Select a ProSe Destination, having the sidelink logical channel with the highest priority, among the sidelink logical channels having data available for transmission;

-
For each MAC PDU associated to the SCI:

-
Step 1: Among the sidelink logical channels belonging to the selected ProSe Destination and having data available for transmission, allocate resources to the sidelink logical channel with the highest priority;

-
Step 2: if any resources remain, sidelink logical channels belonging to the selected ProSe Destination are served in decreasing order of priority until either the data for the sidelink logical channel(s) or the SL grant is exhausted, whichever comes first. Sidelink logical channels configured with equal priority should be served equally.


Essentially, from the above procedure, the UE first selects the destination ID which has highest priority, and then keeps filling in the SL grant until SL grant resources are exhausted. For the carrier aggregation case, the same procedure above should be applicable and repeated for each MAC PDU that has to be transmitted in a given TTI across multiple SL carriers. To do that it seems that legacy specification of SL LCP can be reused, to a large extent. RAN2 can consider adding a note to clarify that the above SL LCP procedure can be performed for each SL grant independently, and the order in which to process the different SL grants in the different SL carriers, can be left to UE implementation. This would be in line with Uu LCP.
Proposal 1 No changes to legacy SL LCP procedures are foreseen to support Rel.15 SL carrier aggregation.

Proposal 2 RAN2 can consider clarifying in the MAC specification that the existing SL LCP procedure can be performed for each SL grant independently and the order in which to process the different SL grants in the different SL carriers is left to the UE implementation, as for the Uu LCP case.

2.2 SL BSR impact

In legacy specification, the UE reports in the SidelinkUEInformation message for each frequency, the destination ID(s), which are mapped by higher layers to such frequency. Obviously, if a certain destination ID can be transmitted in multiple SL carriers, such destination ID will appear in different SL-V2X-CommTxFreqList IE.
SidelinkUEInformation message
-- ASN1START

<Text Omitted>

SidelinkUEInformation-v1430-IEs ::=
SEQUENCE {


v2x-CommRxInterestedFreqList-r14
SL-V2X-CommFreqList-r14



OPTIONAL,


p2x-CommTxType-r14




ENUMERATED {true}




OPTIONAL,


v2x-CommTxResourceReq-r14


SL-V2X-CommTxFreqList-r14


OPTIONAL,


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

<Text Omitted>

SL-V2X-CommFreqList-r14 ::=
SEQUENCE (SIZE (1..maxFreqV2X-r14)) OF INTEGER (0..maxFreqV2X-1-r14)

SL-V2X-CommTxFreqList-r14 ::=
SEQUENCE (SIZE (1..maxFreqV2X-r14)) OF SL-V2X-CommTxResourceReq-r14

SL-V2X-CommTxResourceReq-r14 ::=

SEQUENCE {


carrierFreqCommTx-r14


INTEGER (0.. maxFreqV2X-1-r14)


OPTIONAL,


v2x-TypeTxSync-r14



SL-TypeTxSync-r14



OPTIONAL,


v2x-DestinationInfoList-r14

SL-DestinationInfoList-r12

OPTIONAL

}

-- ASN1STOP

Then, when it comes to SL BSR reporting, the UE just indicates in the SL BSR, the destination indexes and the associated buffer size for each LCG. In particular, in Rel.12 it was agreed to use the destination indexes rather than directly the L2 Destination ID (the ones included in SidelinkUEInformation) because of the large overhead. The Destination Index corresponds to the indexes of the Destination ID included in the v2x-DestinationInfoList across all the instances of SL-V2X-CommTxFreqList. In particular, the destination indexes included in the SL BSR are allocated as follows:

	From TS 36.321:

-
Destination Index: The Destination Index field identifies the ProSe Destination or the destination for V2X sidelink communication. The length of this field is 4 bits. The value is set to the index of the destination reported in destinationInfoList or v2x-DestinationInfoList and if multiple such lists are reported, the value is indexed sequentially across all the lists in the same order as specified in [8];




Therefore, by combining the information received in the SL BSR and the information previously received in SidelinkUEInformation the eNB can retrieve the frequencies in which certain packets reported in the SL BSR can be scheduled. Once such information is available, it will be up to eNB implementation to provide a SL grant in one or multiple SL carriers, and once the SL grants are available, it will be up to LCP procedures to make sure that packets corresponding to certain destination are properly scheduled.
Observation 1 From the existing SidelinkUEInformation and SL BSR, the eNB can retrieve the SL carriers in which certain packets may be scheduled. 
Proposal 3 Legacy SidelinkUEInformation and SL BSR can be reused in Rel.15 V2X.
Proposal 4 It is up to eNB implementation to provide one or more SL grants in different SL carriers.
One issue that was discussed in [1] is what happens in case services which are mapped by higher layers to be transmitted in different carriers are presented to the AS layer with the same L2 destination ID. Obviously if this happens both the AS layer of the UE and the eNB will not be able to differentiate such two services, since the AS layer only sees the L2 Destination ID and not the service identifiers. Therefore, when it comes to mode-3 behaviour, the eNB would not be able to distinguish from SidelinkUEInformation and SL BSR packets belonging to different services. Similarly, the UE will not be able to select a proper transmitting carrier for the L2 Destination ID selected by the LCP procedure.

However, in our understanding, this issue is already present in Rel.14 and it has to be considered as a bad configuration from higher layers, since that would obviously lead to misbehaviours that AS layer cannot solve by itself. Therefore, we believe that no specification changes are needed.
Proposal 5 The mapping of different service identifiers to different SL carriers and presented with the same L2 Destination ID to the AS layer has to be considered as a bad higher layer configuration. No specification changes are needed.
3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
No changes to legacy SL LCP procedures are foreseen to support Rel.15 SL carrier aggregation.
Proposal 2
RAN2 can consider clarifying in the MAC specification that the existing SL LCP procedure can be performed for each SL grant independently and the order in which to process the different SL grants in the different SL carriers is left to the UE implementation, as for the Uu LCP case.
Proposal 3
Legacy SidelinkUEInformation and SL BSR can be reused in Rel.15 V2X.
Proposal 4
It is up to eNB implementation to provide one or more SL grants in different SL carriers.
Proposal 5
The mapping of different service identifiers to different SL carriers and presented with the same L2 Destination ID to the AS layer has to be considered as a bad higher layer configuration. No specification changes are needed.
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