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1 Introduction
In RAN2#91, there have been some discussions on how to support ProSe Per-packet Priority (PPP) by RAN2 and some agreements have been achieved as follows [1].

In this contribution, we will discuss the potential options to map the LCGID and priority and the way to construct the sidelink BSR.
2 Analysis and Proposals
2.1 Signalling flow to support the mapping between LCGID and PPP
SA2 has agreed that the upper layers provide to the access stratum (AS) a PPP value with integer value from 1 to 8 [2].  Basically, to conduct mapping of logical channel group IDs and the priority, we think firstly it should be clarified how the PPP values are associated with the logical channel IDs.  In our understanding, the source UE can create the logical channel(s) according to the data arrival with PPP value given by upper layer.  Regarding to how the PPP and logical channels are mapped, we think this can be left for UE implementation.  Depending on the available logical channels for ProSe transmission, there can be a different LCID for a given PPP value.  If we consider that a lower LCID value may mean a higher priority in MAC layer, it should be assigned for a ProSe packet with lower PPP value.  However, there seems to be no way to guarantee that that lower value LCID is always available when UE creates the logic channel(s) as it may already been used for other transmission tasks.  Also, if there are multiple services with different PPP values and the number of PPP values is larger than the number of available logical channels, the UE may map more than one PPP values with one logical channel.  In summary, we think it is flexible to rely on UE implementation to realize the mapping between PPP and logical channels.

Proposal 1: RAN2 to agree that association between PPP and LCID is left for UE implementation.
After the LCID and PPP is associated, the UEs can indicate the logical channel ID with the corresponding PPP value to the eNB using the extend SidelinkUEInformation procedure.  Then, the eNB can configure the mapping between LCGID and PPP in RRCConnectionReconfiguration procedure.  Actually, within the RRCConnectionReconfiguration message, the eNB can inform the allocation of LCID and LCGID.  Thus, the mapping between LCGID and PPP is realized in an indirect way.  In other words, UE implements the mapping between LCID and PPP, the eNB realize the mapping between LCID and LCGID (by considering the PPP).  Finally, the LCGIDs and PPPs are mapped.  After this step, the ProSe transmitting UE will follow a certain way to construct sidelink BSR and eNB can then schedule the sidelink data transmission properly.  An example signaling procedure can be provided as in Figure 1.











Proposal 2: RAN2 to agree that SidelinkUEInformation procedure and RRCConnectionReconfiguration procedure can be used to configure the mapping between LCGID and PPP via associated LCID.

2.2 Different options to support the mapping between LCGID and PPP
According to the discussions in last meeting [3, 4, 5, 6], there are some options identified to map the LCGID and priority.  Based on the previous discussions and our analysis, we think so far there can be four potential options considering different granularities of the mapping rule:

· Option 1: per cell.

· Option 2: per source UE.
· Option 3: per destination UE/group.
· Option 4: per source/destination pair.
· Option 1: The mapping between LCGID and LCID priority is configured per cell.

If the mapping between LCGID and sidelink LCID priority is configured per cell, eNB will provide (e.g. by broadcasting) the same set of mapping rule to all ProSe UEs in the cell.  An example for the per cell mapping rule is shown in Table 1.
Table 1. Example of Option 1

	Mapping configuration in Cell A
	Mapping configuration in Cell B

	· LCG ID ‘00’: PPP 1, PPP 2

· LCG ID ‘01’: PPP 3, PPP 4

· LCG ID ‘10’: PPP 5, PPP 6

· LCG ID ‘11’: PPP 7, PPP 8
	· LCG ID ‘00’: PPP 1 

· LCG ID ‘01’: PPP 2

· LCG ID ‘10’: PPP 3, PPP 4, PPP 5

· LCG ID ‘11’: PPP 6, PPP 7, PPP 8


· Option 2: The mapping between LCGID and LCID priority is configured per source UE.
If the mapping between LCGID and sidelink LCID priority is configured per source UE, eNB will notify different sets of mapping rule to different ProSe UEs with RRC message. The per source UE mapping rule has a finer granularity than the per cell mapping rule, it only applies to ProSe UEs of Destination Groups within the same Source UE as shown in Table 2. This option can provide some degree of flexibility.  E.g. consider the source UE’s user subscriber information and other properties when configuring the mapping rule.
Table 2. Example of Option 2
	Mapping configuration in Source UE A
	Mapping configuration in Source UE B

	· LCG ID ‘00’: PPP 1, PPP 2

· LCG ID ‘01’: PPP 3, PPP 4

· LCG ID ‘10’: PPP 5, PPP 6

· LCG ID ‘11’: PPP 7, PPP 8
	· LCG ID ‘00’: PPP 1 

· LCG ID ‘01’: PPP 2, PPP 3, PPP 4
· LCG ID ‘10’: PPP 5, PPP 6, PPP 7
· LCG ID ‘11’: PPP 8


· Option 3: The mapping between LCGID and LCID priority is configured per destination UE/group.

If the mapping between LCGID and sidelink LCID priority is configured per destination UE/group, eNB will notify different sets of mapping rule to different ProSe UEs in one cell via broadcast or RRC message. The per destination UE/group mapping rule has a finer granularity than the per cell and per-source UE mapping rules, it applies to ProSe UEs of certain destination UEs/groups.  One example is shown in Table 3.

Table 3. Example of Option 3
	Mapping configuration in Dest UE/group A
	Mapping configuration in Dest UE/group B

	· LCG ID ‘00’: PPP 1, PPP 2

· LCG ID ‘01’: PPP 3, PPP 4

· LCG ID ‘10’: PPP 5, PPP 6

· LCG ID ‘11’: PPP 7, PPP 8
	· LCG ID ‘00’: PPP 1 

· LCG ID ‘01’: PPP 2, PPP 3, PPP 4

· LCG ID ‘10’: PPP 5, PPP 6, PPP 7

· LCG ID ‘11’: PPP 8


· Option 4: The mapping between LCGID and LCID priority is configured per source/destination pair.

If the mapping between LCGID and sidelink LCID priority is configured per source/destination pair, eNB will notify different sets of mapping rule to different ProSe UEs via RRC message. The per source/destination pair mapping rule has a finer granularity than the per source UE or destination UE/group, one example is shown in Table 4.

Table 4. Example of Option 4
	Mapping configuration in Source/Destination Pair A
	Mapping configuration in Source/Destination Pair B

	· LCG ID ‘00’: PPP 1

· LCG ID ‘01’: PPP 2, PPP 3, PPP 4

· LCG ID ‘10’: PPP 5, PPP 6

· LCG ID ‘11’: PPP 7, PPP 8
	· LCG ID ‘00’: PPP 1 

· LCG ID ‘01’: PPP 2, 

· LCG ID ‘10’: PPP 3, PPP 4, PPP 5

· LCG ID ‘11’: PPP 6, PPP 7, PPP 8


Table 5 below summarizes the four options and gives comparisons between them.
Table 5. Comparison of Four Options
	Options
	Option 1
	Option 2
	Option 3
	Option 4

	Granularity
	· Apply to all ProSe UEs in one cell.
	· Apply to ProSe UEs within certain source UE in one cell.
	· Apply to ProSe UEs within certain destination UE/group in one cell.
	· Apply to ProSe UEs within the source UE and destination UE/group pair in one cell.

	Signaling Overhead
	· Broadcast or RRC message.
	· RRC message.
	· Broadcast or RRC message.
	· RRC message.

	Configuration Flexibility
	· Low flexibility 
	· Medium flexibility, can take into account the user subscriber information of source UE when configuring the mapping rule.
	· Provide some degree of priority to one destination UE/group over another and  flexibility is high.
	· Provide  very high flexibility.

· The complexity in eNB may be considerable as eNB has to configure different rules for different pairs.


Proposal 3: RAN2 should discuss the four different prioritization granularity options and take the above comparison into account.

Proposal 4: As option 4 may have considerable complexity and option 1 is lack of flexibility, RAN2 should consider if option 2 and/or option 3 can be agreed to configure the mapping between LCGID and priority.
2.3 How to Construct Sidelink BSR?
Regarding to how to construct the sidelink BSR, we propose that the BS for each LCGID in the sidelink BSR is provided by the decreasing order of LCGs.
Here, it is assumed that the priority order of different LCGs are assumed to be fixed, i.e., LCG0 has the highest priority and LCG3 has the lowest priority.  For example in Figure 2, for a source ProSe transmitting UE, the order to provide BS in sidelink BSR is as follows:

· LCG0 of group destination Y

· LCG1 of group destination X

· LCG2 of group destination X

· LGG3 of group destination Y
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Figure 2. Example of Sidelink BSR Construction Order

Proposal 5: RAN2 to agree that the sidelink BSR is constructed by the decreasing order of LCGs.
3 Conclusion
In this contribution, we discuss the solution for mapping between LCGID and priority and also discuss how to construct the sidelink BSR. We have the following proposals as following:
Proposal 1: RAN2 to agree that association between PPP and LCID is left for UE implementation.

Proposal 2: RAN2 to agree that SidelinkUEInformation procedure and RRCConnectionReconfiguration procedure can be used to configure the mapping between LCGID and PPP via associated LCID.

Proposal 3: RAN2 should discuss the four different prioritization granularity options and take the above comparison into account.

Proposal 4: As option 4 may have considerable complexity and option 1 is lack of flexibility, RAN2 should consider if option 2 and/or option 3 can be agreed to configure the mapping between LCGID and priority.

Proposal 5: RAN2 to agree that the Sidelink BSR is constructed by the decreasing order of LCGs.
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Agreements 


From RAN2 point of view a static mapping between LCID and PPP is not a feasible solution.  The need to provide PPP information from the transmitter to the receiver is only for the relay case (if there is one at all).   From a RAN2 point of view, the preferred solution is to provide PPP information is by including the information in the PDCP of the sidelink.





Define LCG per ProSe destination and within one ProSe destination, each sidelink logical channel is mapped to one of four LCGs depending on the PPP of the sidelink logical channel.  FFS how the mapping between LCGID and priority is determined.





The same Rel-12 sidelink BSR format will be used as a baseline.  When sending a SL BSR, the UE includes BS of all LCGs having SL data among all ProSe destinations as many as it can (relying on the truncation mechanism of Rel-12).





FFS how the ProSe BSR is constructed (the order in which BS is provided for each LCGID).
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UE associates LCID a and LCID b with two service flows with PPP x and PPP y





eNB configures the LCIDs with proper LCGs, considering the associated PPP value





RRC: SidelinkUEInformation to report the LCIDs and associated PPPs





RRC: RRCConnectionReconfiguration to configure the LCIDs with corresponding LCG IDs
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