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1. Introduction
Up to Rel-13, the wide varieties of UE category were defined in TS36.306. However, RLC parameter was not extended accordingly since it was overlooked and was not treated due to lack of time [1]. In this paper, we address the extension of RLC parameter.
2. Discussion
As the one of the RLC parameter, PollByte is defined. This is used to control polling periodicity based on the data size of the transmitted data in UL. The current value range is defined as below [2]:
PollByte ::=





ENUMERATED {











kB25, kB50, kB75, kB100, kB125, kB250, kB375,











kB500, kB750, kB1000, kB1250, kB1500, kB2000,











kB3000, kBinfinity, spare1}

This parameter is assumed to set such that UE can perform polling in UL before the total L2 buffer is full. Above current value range was specified in Rel-8 based on the assumed total L2 buffer sizes of the UE categories at that time [3]. Specifically, the values were calculated roughly as 20%, 40%, 60%, 80% and 100% of the total L2 buffer size for each UE category in Rel-8. 
Observation1: The value range of PollByte was specified based on the total L2 buffer size of UE categories.

Up to Rel-13, 3GPP has been investigating various directions, high-end UE (due to CA, more MIMO layer and higher modulation) and very low-end UE (e.g., LCUE and BL UE). Consequently, many DL/UL UE categories and their combinations were introduced as in Annex and the corresponding total L2 buffer sizes were defined. Their values have very wide variety, from very small one (20kB for Cat.0/M1) to very large one (17MB for the combination of DL UE cat.19 and UL UE cat.13 without split bearer). Contrary, the value range of PollByte was not touched and the current value range cannot cover those various UE categories. For example, for Cat.0 and Cat.M1, “20kB” was defined for their total L2 buffer size which is larger than the minimum value of the existing value range (25kB). Thus, RLC never triggers polling based on the PollByte. Another example is very high-end UE such as the combination of DL UE cat.19 and UL UE cat.13 for which “17MB” was defined for the case of without split bearer. If NW aims UE to trigger polling based on the transmitted data size corresponding to 20%, 30% and 50% of the total L2 buffer size, the suitable values for PollByte will be 3400kB, 5100kB and 8500kB. Since those values are larger than the maximum value of the existing value range (3000kB), RLC will trigger polling frequently based on PollByte. Therefore, the value range of PollByte needs to be extended for both low-end UE and high-end UE to control polling periodicity appropriately.
Observation2: The value range of PollByte needs to be extended for both low-end UE and high-end UE.

For the extension of the value range, there are 2 approaches.

Approach1:  Specify the new values in bytes (existing approach)
Approach2:  Specify the value range in percentage
In approach 1, as for legacy, it is aimed to define the new values to cover the existing UE categories and possible UE categories for the future.
In approach 2, it is aimed to define the value range in percentage of the total L2 buffer size. Considering that the existing value range was discussed in Rel-8 based on the total L2 buffer size of the UE categories [3] at the moment, this approach can be one of the candidates. Specifically, UE determines the actual PollByte based on the signalled percentage and its own total L2 buffer size (specified in 36.306). For example, the new parameter (PollByte-Percent) can be as following
PollBytePercent-r14 ::=




ENUMERATED {














p5, p10, p15, p20, p25, p30, p35, p40, 　　

　p45, p50, p55, p60, p65 p70, p75, p80}

This generic approach is beneficial since we don’t need to have headache anymore on whether we need to define the new value range and the exact value when the new UE category is defined in the future (e.g., more high-end/low-end UEs). Also, this may reduce the risk that we overlook to define the new value range. Actually, we overlooked to extend PollByte for Cat.0 in Rel-12. 
Considering the future proof, we prefer Approach 2. 
Proposal: Introduce the percentage based PollByte.

3. Summary and Conclusion

In this contribution, we addressed the extension of RLC parameter and followings are observed and proposed:
Observation1: The value range of PollByte was specified based on the total L2 buffer size of UE categories.
Observation2: The value range of PollByte needs to be extended for both low-end UE and high-end UE.
Proposal: Introduce the percentage based PollByte.
The possible CR to 36.331 and 36.306 are provided in [5][6], respectively.
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5. Annex (TS36.306)
Table 4.1A-3: Total layer 2 buffer sizes set by the fields ue-CategoryDL and ue-CategoryUL

	UE DL Category
	UE UL Category
	Total layer 2 buffer size [bytes]
	With support for split bearers

	DL Category M1
	UL Category M1
	20 000
	N/A

	DL Category 0
	UL Category 0
	20 000
	N/A

	DL Category 6
	UL Category 5
	3 500 000
	6 000 000

	DL Category 7
	UL Category 13
	4 200 000
	6 700 000

	DL Category 9
	UL Category 5
	5 000 000
	7 400 000

	DL Category 10
	UL Category 13
	5 700 000
	8 100 000

	DL Category 11
	UL Category 5
	6 400 000
	11 300 000

	DL Category 12
	UL Category 13
	7 100 000
	12 000 000

	DL Category 13
	UL Category 3
	4 200 000
	7 300 000

	DL Category 13
	UL Category 5
	4 400 000
	7 600 000

	DL Category 13
	UL Category 7
	4 700 000
	7 800 000

	DL Category 13
	UL Category 13
	5 100 000
	8 300 000

	DL Category 14
	UL Category 8
	50 800 000
	76 200 000

	DL Category 15
	UL Category 3
	8 000 000
	13 000 000

	DL Category 15
	UL Category 5
	8 200 000
	13 400 000

	DL Category 15
	UL Category 7
	8 500 000
	13 600 000

	DL Category 15
	UL Category 13
	8 900 000
	14 100 000

	DL Category 16
	UL Category 3
	10 000 000
	17 000 000

	DL Category 16
	UL Category 5
	10 600 000
	17 400 000

	DL Category 16
	UL Category 7
	10 800 000
	17 600 000

	DL Category 16
	UL Category 13
	11 000 000
	18 100 000

	DL Category 17
	UL Category 14
	330 000 000
	530 000 000

	DL Category 18
	UL Category 3
	11 800 000
	21 600 000

	DL Category 18
	UL Category 5
	12 000 000
	21 800 000

	DL Category 18
	UL Category 7
	12 300 000
	22 100 000

	DL Category 18
	UL Category 13
	12 700 000
	22 500 000

	DL Category 19
	UL Category 3
	16 000 000
	28 300 000

	DL Category 19
	UL Category 5
	16 300 000
	28 500 000

	DL Category 19
	UL Category 7
	16 500 000
	28 800 000

	DL Category 19
	UL Category 13
	17 000 000
	29 200 000
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