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 Introduction
During last meeting, a lot of discussion has been provided for the clarification of sidelink BSR in data split case. In addition, during offline discussion, companies have different views on UE’s behavior according to the description in the current specification. The following options has been proposed and discussed.

	Option 1: UE report the {destination index 0, LCG1, X-Y} and {destination index 1, LCG1, Y}, where Y is a value between (0, X).  Then eNB allocates the sidelink resource on both frequency f1(X-Y) and f2(Y) to UE.  

Option 1bis: UE report the {destination index 0, LCG1, X-Y} and {destination index 1, LCG1, Y}, where Y is a value between (0, X). eNB allocate the sidelink resource on both frequency f1(X-Y’) and f2(Y’) to UE, where Y’ (between (0, X) could be as same as Y, or a different value chosen by eNB.

Option 2: UE reports {destination index 0, LCG1, X} and {destination index 1, LCG1, X}. eNB provides resource grant on f1 and f2 to jointly carry data volume X, e.g., grant on f1 to carry (X-Y), and grant on f2 to carry Y. Y is a value between (0, X). 

Option 3: UE only reports {destination index 0, LCG1, X}. eNB finds out both f1 and f2 are related to this destination ID according to SidelinkUEInformation and provide resource grant on f1 (X-Y) and f2 (Y) to jointly carry data volume X. Y is a value between (0, X).

Option 4: change the definition of destination index which only indicate the destination id. 

=>
It is suggested to company bring their contributions or CR directly to further discuss this problem in the next meeting. So this issue is postponed to next meeting. 


So in this contribution, we will firstly further analyze the feasibility of the four options respectively. Then we will make comparison among those workable options and filter out the best option. At the same time, we will provide the corresponding CR in another contribution.
Discussion
Feasibility analysis
After checking the 36.321 specification, the current definition of buffer size field is described like the following:
	-
Buffer Size: The Buffer Size field identifies the total amount of data available across all logical channels of a LCG of a ProSe Destination after all MAC PDUs for the TTI have been built. The amount of data is indicated in number of bytes. It shall include all data that is available for transmission in the RLC layer and in the PDCP layer; the definition of what data shall be considered as available for transmission is specified in [3] and [4] respectively. The size of the RLC and MAC headers are not considered in the buffer size computation. The length of this field is 6 bits. The values taken by the Buffer Size field are shown in Table 6.1.3.1-1;


According to current description of buffer size, we find that option 1 and option 1bis cannot be supported without specification change. As we can see, current buffer size indicate the total amount of data in the same logical channel group. However, option 1 and option 1bis is going to precisely indicate the buffer size in each frequency, of which the intention is different from the original intention of the buffer size field. From our point of view, the definition of destination index in both option 1 and option 1bis can be fully align with current specification, which can cause minimum specification change as a result.

At the same time, because both option 2 and option 3 will report the total buffer size for its destination ID and logical channel group in each BSR records. The only difference is that in option 2, UE needs to report the frequency information towards eNB, by reporting multiple BSR records for the same LCG of the same destination ID, to indicate the expected frequency that the UE would like to transmit on. But for option 3, UE will only report one BSR for the same LCG of the same ProSe Destination. As for eNB, it will only read the information of destination ID from BSR. Thereafter, eNB is going to aquire the avaiable frequencies from SidelinkUEInformation from RRC signaling. Thus, UE can either use option 2 or option 3 as its BSR reporting mechanism. However, when eNB receive the BSR from UE, it does not know which option UE is choosing as its BSR mechanism. Thus, eNB cannot accurately allocate resource to the UE correspondingly. Based on this observation, there is a necessity to clarify current BSR mechanism to avoid misunderstanding between eNB and UE.

As for option 4, it is quite unique compared with other options since the purpose of option 4 is going to save the number of destination index. Moreover, by changing the mapping rules for destination index to only indicate destination ID, the misunderstanding of destination index can be avoided. However, this option has been discussed and listed out during the online and email discussion. Thus, here we will not analyze option 4 in this contribution anymore.

Observation 1: Based on the description of current specification, option 1 and option 1bis cannot be supported without specification change.

Observation 2: According to the description of current specification, both option 2 and option 3 as the R14 mode 3 resource allocation mechanisms are available on how to support the R15 data split use case. Thus, eNB might be confused about UE’s behaviors among option 2 and option 3.
Observation 3: Option 4 has been discussed and listed out during previous online and email discussion, where it should not be included in this contribution anymore.
Proposal 1: RAN 2 should consider to enhance current BSR mechanism to avoid misunderstanding between eNB’s understanding and UE’s reporting behavior.

Comparison among each options.

In this section, we will analyze and compare the four options, i.e. option 1, option 1bis, option 2 and option 3, from four different aspects, which are feasibility, eNB’s flexibility, instruction accuracy and signaling overhead.
	
	Option 1
	Option 1bis
	Option 2
	Option 3

	Feasibility
	As mentioned in the previous section, option 1 and option 1bis are not fully align with current specification.
	Both option 2 and option 3 can work well based on current specification.

	Flexibility for eNB
	eNB has to completely follow UE’s instruction to allocate SL grant, include both the frequency and exact buffer size.
	Based on UE’s instruction on frequency and take the buffer size as a reference, eNB can allocate SL grant and adjust the buffer size on each frequency.
	Based on UE’s instruction on frequency, eNB can freely adjust the buffer size on those frequencies reported by UE.
	Through UE’s BSR, eNB can know the requested destination ID, thereafter, by referring to the SidelinkUEInformation, eNB can get the available frequencies associated to current destination ID. Then, eNB can freely allocate SL grant on any of the frequencies with adjustable buffer size.

	Signaling overhead
	For these three options, UE needs to report multiple BSR records for every destination index for each logical channel group of the same ProSe Destination. Since each destination index will represent a frequency.
	UE will only report one BSR record for the transmitting destination ID, for each logical channel group


Table 1 Comparison among option 1, option 1bis, option 2 and option 3

From this table, it can be found that option 1 and option 1 bis can provide more flexibility towards UE so that UE can autonomously decide the expected frequency and buffer size associated to the frequency. But from our understanding, the actual buffer size indicated in the BSR can only be a reference for eNB. During the resource allcation, eNB can have right to adjust the actual buffer size among all available carriers. Thus, option 1bis is more workable, compared with option 1. Meanwhile, eNB can have more flexibility in frequency chosen and buffer size allocation if option 3 is adopted. Moreover, for every logical channel group, UE will only report one BSR record for each destination ID, which can tremendously save the signaling overhead, compared with other options. 

Observation 4: Option 1 and option 1 bis can provide more flexibility towards UE so that UE can autonomously decide the expected frequency and buffer size associated to the frequency

Observation 5: eNB can have more flexibility on frequency chosen and buffer size allocation if option 3 is adopted.

Proposal 2: RAN2 should consider to adopt option 1bis or option 3 as the enhancement on current BSR mechanism.

Conclusion
In this contribution, firstly we analyze the feasibility of all options, then we made an comparison among these four options, to analyze which one is most appropriate. 

Observation 1: Based on the description of current specification, option 1 and option 1bis cannot be supported without specification change.

Observation 2: According to the description of current specification, both option 2 and option 3 as the R14 mode 3 resource allocation mechanisms are available on how to support the R15 data split use case. Thus, eNB might be confused about UE’s behaviors among option 2 and option 3.
Observation 3: Option 4 has been discussed and listed out during previous online and email discussion, where it should not be included in this contribution anymore.
Proposal 1: RAN 2 should consider to enhance current BSR mechanism to avoid misunderstanding between eNB’s understanding and UE’s reporting behavior.

Observation 4: Option 1 and option 1 bis can provide more flexibility towards UE so that UE can autonomously decide the expected frequency and buffer size associated to the frequency

Observation 5: eNB can have more flexibility on frequency chosen and buffer size allocation if option 3 is adopted.

Proposal 2: RAN2 should consider to adopt option 1bis or option 3 as the enhancement on current BSR mechanism.
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