3GPP TSG-RAN WG2 Meeting #93bis
R2-162170
Dubrovnik, 11th- 15th April, 2016
Agenda item:
7.5
Source: 
Huawei, HiSilicon
Title: 
Discussion on sidelink logical channel prioritization
Document for:
Discussion and Decision
1
Introduction
In the current MAC specification, the logical channel prioritization procedure for sidelink may not work as agreed. There was a discussion in RAN2#93, but due to limited time it was postponed.
	R2-161074
Constraint for Multi-transmission in a SC period
Huawei, HiSilicon
discussion
=>
The discussion is postponed for next meeting and addressed together with the source-destination pair issues


In this contribution, we will further discuss the issue together with issues related to source-destination pairing.
2
Discussion
	5.14.1.3.1
Logical channel prioritization

The Logical Channel Prioritization procedure is applied when a new transmission is performed. Each sidelink logical channel has an associated priority which is the PPPP. Multiple sidelink logical channels may have the same associated priority. The mapping between priority and LCID is left for UE implementation.

The MAC entity shall perform the following Logical Channel Prioritization procedure for each SCI transmitted in an SC period:
-
The MAC entity shall allocate resources to the sidelink logical channels in the following steps:

-
Step 0: Select a ProSe Destination, not previously selected for this SC period, having the sidelink logical channel with the highest priority, among the sidelink logical channels having data available for transmission;

-
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.




As agreed in SA2, a relay UE could have multiple Relay UE L2 IDs. RAN2 assumed that the mechanism specified in Rel-13 can support this scenario in a non-optimal way. Therefore, for a sidelink connection between a relay UE and a remote UE, there could be multiple source L2 ID and destination L2 ID pairs, and different SL logical channels with the same LCID could belong to different pairs. In the logical channel prioritization procedure, the data for different source ID and destination ID pairs should not be encapsulated into a single MAC PDU. Therefore, in the logical channel prioritization procedure, a sidelink logical channel should be defined in the scope of a source L2 ID and destination L2 ID pair.
Observation 1: a sidelink logical channel is defined in the scope of a source L2 ID and destination L2 ID pair.
As specified in the sidelink logical channel prioritization procedure above, in a SC period, from the UE perspective there could be several SCI transmissions and each SCI transmission could be associated with multiple new transmissions. The logical channel prioritization procedure shall be performed for each new transmission of each SCI as highlighted above in yellow. 
Proposal 1: The MAC entity shall perform the Logical Channel Prioritization procedure for each new transmission of each SCI transmitted in an SC period.

For each SCI transmission, the UE should first select a source L2 ID and destination L2 ID pair. For the multiple new transmissions associated with one SCI, the logical channel prioritization procedure should only concern the data belonging to the selected source L2 ID and destination L2 ID pair.
Proposal 2: For each SCI transmission, the UE should first select a source L2 ID and destination L2 ID pair. For the multiple new transmissions associated with one SCI, the logical channel prioritization procedure should only concern the data belonging to the selected source L2 ID and destination L2 ID pair.

For Mode 2, the case of multiple resource pools should be considered for selecting a source L2 ID and destination L2 ID pair.

Assume that the UE is configured with two resource pools, pool-1 and pool-2 as illustrated in Fig.1. The SC period#11 in pool-1 is overlapping with the SC period#21 in pool-2. 
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Fig.1 Multiple transmission to one ProSe destination
If the UE transmits two MAC PDUs in the two overlapping SC periods, SC period#11 and SC period#21, the MAC PDUs shall be retransmitted for 3 times, so that the number of transmission for each MAC PDU is 4. 
As shown in Fig.1, MAC PDU#1 is transmitted before the transmission of MAC PDU#2. However, due to retransmissions, at a receiver side, MAC PDU#2 could be received successfully before the successful reception of MAC PDU#1. If the MAC PDUs are generated for the same Source ID-Destination ID pair, then it is possible that two RLC PDUs for the same RLC entity are included in the two MAC PDUs, MAC PDU#1 and MAC PDU#2. In this case, at the receiver side, the RLC PDUs delivered to a RLC entity could be out of sequence. Because in D2D communication, RLC layer has no functionality for reordering, the delivery of out-of-sequence RLC PDUs from the MAC layer should not be allowed. 
Observation 2: If multiple transmissions for one source ID-destination ID pair are allowed in the overlapping SC periods, there could be RLC out-of-sequence issue at the receiver side.
In order to avoid the issue, when selecting the source L2 ID and destination L2 ID pair for each SCI transmission, the UE should only select a pair that has not been previously selected in this SC period and any overlapped SC periods.
Proposal 3: when selecting the a source L2 ID and destination L2 ID pair for each SCI transmission, the UE should only select the pair that has not been previously selected in this SC period and any overlapped SC periods.
3
Conclusion

In this contribution, we discussed the issue regarding sidelink logical channel prioritization. 

Observation 1: a sidelink logical channel is defined in the scope of a source L2 ID and destination L2 ID pair.

Proposal 1: The MAC entity shall perform the Logical Channel Prioritization procedure for each new transmission of each SCI transmitted in an SC period.

Proposal 2: For each SCI transmission, the UE should first select a source L2 ID and destination L2 ID pair. For the multiple new transmissions associated with one SCI, the logical channel prioritization procedure should only concern the data belonging to the selected source L2 ID and destination L2 ID pair.

Observation 2: If multiple transmissions for one source ID-destination ID pair are allowed in the overlapping SC periods, there could be RLC out-of-sequence issue at the receiver side.
Proposal 3: when selecting the a source L2 ID and destination L2 ID pair for each SCI transmission, the UE should only select the pair that has not been previously selected in this SC period and any overlapped SC periods.

The CR is provided in [1].
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