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1. Introduction
In RAN2#89bis meeting [1], it was agreed that for a split bearer, RAN2 goes for the combined solution of threshold and double reporting. Specifically, if the PDCP data amount is above the given threshold, both MAC entities trigger BSRs. On the contrary, if the PDCP data amount is less than threshold, only one MAC entity triggers BSR. Then, in RAN2#90 meeting, we have further agreements [2] as shown in the following.

	Agreements

0: Threshold is configured per radio bearer.
1:
PDCP is indicated by ul-DataSplitDRB-ViaSCG-r12 to which the eNB UE shall trigger BSR when PDCP data amount is less than the threshold

2: PDCP reports BS for UL bearer split only towards the eNB indicated by ul-DataSplitDRB-ViaSCG-r12 when PDCP data amount is less than the threshold

2a:
PDCP reports BS for UL bearer split towards the both eNBs when PDCP data amount is above the threshold

3:
PDCP transmits PDCP PDU for UL bearer split only towards the eNB indicated by ul-DataSplitDRB-ViaSCG-r12 when PDCP data amount is less than the threshold

4:
BSR triggering, Buffer Size calculation, and data transmission is aligned.


We also agreed to have a new condition for BSR triggering mechanism for uplink split bearer when the data amount is below threshold and then becomes above threshold. However, the details of supporting uplink split bearers still need to be clarified. Therefore, we would like to point out the remaining issues and propose our suggestions in this contribution.
2. Discussion
Since RAN2 goes for the combined solution of threshold and double reporting, there is a question about whether the threshold is configured for per LCG or for per radio bearer. Most companies think that the threshold is used for PDCP layer and RAN2 agreed to configure the threshold for per radio bearer. So far, RAN2 hasn’t discussed clearly whether NW shall configure a split bearer with other bearers in the same LCG. If it is allowed to configure a split bearer with other bearers in the same LCG, there are two possible conditions as shown in the following figures.
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	Figure 1. Two split bearers in the same LCG
	Figure 2. Split bearer and MCG bearer in the same LCG


As shown in Figure 1, suppose the NW indicate by ul-DataSplitDRB-ViaSCG-r12 for the UE to trigger BSR to MeNB when PDCP data amount is less than the threshold. Also, thresholds Th1 and Th2 (Th1>Th2) are set for split bearer RB1 and RB2, respectively. According to Figure 1, once the MeNB receives the BSR from the UE, the buffer size indicated by BSR could be less than Th2, between Th1 and Th2, or larger than Th1. In case of less than Th2, the MeNB would realize that uplink split mode is not performed and over-scheduling would not happen. However, in case of between Th1 and Th2, the MeNB would have to blindly guess whether uplink split mode of a split bearer is performed. The MeNB may take a conservative action to assume that the uplink split mode of a split bearer is not performed and try to allocate the UL resource fully. However, the over-scheduling problem may occur. On the other hand, if the MeNB assumes that the uplink split mode of a split bearer is performed, under-scheduling problem may occur and delay the UL transmission accordingly. Similar situation happens in the case of larger than Th1. If the MeNB assumes that the uplink split mode of a split bearer is performed, under-scheduling problem may occur and delay the UL transmission accordingly. Therefore, two split bearers in the same LCG would make BSR difficult to understand and influence the resource allocation.
Figure 2 shows another condition that a split bearer and a MCG bearer are configured in the same LCG. Assume that threshold Th1 is set for split bearer RB1 here. In case of the buffer size indicated by BSR larger than Th1, the MeNB may assume that the uplink split mode of the split bearer is performed and do not need to allocate the sufficient UL resource for the UE. Consequently, it may delay the UL transmission of the MCG bearer, especially when most of the data comes from the PDCP entity of the MCG bearer. In summary, we believe that avoid configuring a split bearer with other bearer in the same LCG would make things easy.
Proposal 1: The NW shall not configure a split bearer with other bearers in the same LCG.

The values set for the threshold is also undecided. There are two possible alternatives for choosing the values for the threshold as shown in the following.
Alt 1: Define the allowed values to indicate the threshold, e.g., 100, 200, 300, 400 bytes.
Alt 2: Reuse the upper bound values of buffer size levels [3] to be the value of the threshold, e.g., 125 (index=17), 200 (index=20), 321 (index=23), 440 (index=25) bytes.

Considering the case that the threshold set for a split bearer is 100. When the eNB receives the BSR with index 16 which indicates the buffer size value is larger than 91 and does not exceed 107, the eNB cannot realize exactly whether the uplink split mode is performed and influence the resource allocation. On the contrary, if the threshold is set on the upper bound value of a buffer size level, the eNB can easily determine whether the UE performs the uplink split mode. Therefore, we suggest reusing the upper bound values of buffer size levels to be the values of the threshold.
Proposal 2: Reuse the upper bound values of buffer size levels to be the values of the threshold.
In RAN2#88 [4], it is agreed that “If the SeNB accepts a bearer, it implicitly accepts UL and DL direction… even though the UL data may temporarily be routed only via the MeNB. In other words, MeNB and SeNB do not negotiate where the UL data should be routed.” Accordingly, the negotiation for UL direction between MeNB and SeNB is not necessary. On the contrary, for the uplink split mode, it would be beneficial for the MeNB to inform the SeNB the threshold as a guideline for resource allocation.
Proposal 3: MeNB shall determine the threshold for uplink split bearer and carry the threshold in SCG-ConfigInfo for uplink resource allocation.
3. Conclusions
In this contribution, we give the following proposals for supporting uplink split bearers.
Proposal 1: The NW shall not configure a split bearer with other bearers in the same LCG.

Proposal 2: Reuse the upper bound values of buffer size levels to be the values of the threshold.
Proposal 3: MeNB shall determine the threshold for uplink split bearer and carry the threshold in SCG-ConfigInfo for uplink resource allocation.
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Annex
Table 6.1.3.1-1: Buffer size levels for BSR

	Index
	Buffer Size (BS) value [bytes]
	Index
	Buffer Size (BS) value [bytes]

	0
	BS = 0
	32
	1132 < BS <= 1326

	1
	0 < BS <= 10
	33
	1326 < BS <= 1552

	2
	10 < BS <= 12
	34
	1552 < BS <= 1817

	3
	12 < BS <= 14
	35
	1817 < BS <= 2127

	4
	14 < BS <= 17
	36
	2127 < BS <= 2490

	5
	17 < BS <= 19
	37
	2490 < BS <= 2915

	6
	19 < BS <= 22
	38
	2915 < BS <= 3413

	7
	22 < BS <= 26
	39
	3413 < BS <= 3995

	8
	26 < BS <= 31
	40
	3995 < BS <= 4677

	9
	31 < BS <= 36
	41
	4677 < BS <= 5476

	10
	36 < BS <= 42
	42
	5476 < BS <= 6411

	11
	42 < BS <= 49
	43
	6411 < BS <= 7505

	12
	49 < BS <= 57
	44
	7505 < BS <= 8787

	13
	57 < BS <= 67
	45
	8787 < BS <= 10287

	14
	67 < BS <= 78
	46
	10287 < BS <= 12043

	15
	78 < BS <= 91
	47
	12043 < BS <= 14099

	16
	91 < BS <= 107
	48
	14099 < BS <= 16507

	17
	107 < BS <= 125
	49
	16507 < BS <= 19325

	18
	125 < BS <= 146
	50
	19325 < BS <= 22624

	19
	146 < BS <= 171
	51
	22624 < BS <= 26487

	20
	171 < BS <= 200
	52
	26487 < BS <= 31009

	21
	200 < BS <= 234
	53
	31009 < BS <= 36304

	22
	234 < BS <= 274
	54
	36304 < BS <= 42502

	23
	274 < BS <= 321
	55
	42502 < BS <= 49759

	24
	321 < BS <= 376
	56
	49759 < BS <= 58255

	25
	376 < BS <= 440
	57
	58255 < BS <= 68201

	26
	440 < BS <= 515
	58
	68201 < BS <= 79846

	27
	515 < BS <= 603
	59
	79846 < BS <= 93479

	28
	603 < BS <= 706
	60
	93479 < BS <= 109439

	29
	706 < BS <= 826
	61
	109439 < BS <= 128125

	30
	826 < BS <= 967
	62
	128125 < BS <= 150000

	31
	967 < BS <=1132
	63
	BS > 150000
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