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1. Introduction

In RAN2 #94 meeting, it is agreed to support 60GHz band:

Add support for 60GHz band in WLAN measurement (at least RSSI) and LWA configuration (i.e. mobility set)

With respect to 802.11ay working at 60GHz band, it is able to provide up to 20Gbps data rate in theory. From RAN2 perspective, it should be discussed whether the L2 buffer and PDCP SN of the UE should be extended to support such high data rate.  In this contribution, we will discuss the requirement to support 20Gbps and provide our proposals.
2. Discussion

2.1 L2 buffer requirement
In Rel-13 LWA, the total L2 buffer size for LWA capable UE was discussed in [1]. In [1], it was justified that the minimum total L2 buffer sizes required for split and switched bearers are the same, i.e.,
MaxULDataRate * RoundTripTime + MaxDLDataRate_MeNB * RoundTripTime + maxWLANbuffer

where, the MaxULDataRate and MaxDLDataRate_MeNB are defined as parameters for each UE category, which are “Maximum number of DL(UL)-SCH transport block bits received within a TTI”, RoundTripTime is assumed to be 75ms in LTE. With respect to the maxWLANbuffer, it indicates the buffered PDUs received out of sequence via WLAN link, those might be up to the maximum data unit size in WLAN.
With respect to the maximum data unit size in WLAN, since the 802.11ay standard has not been endorsed yet, we take the 802.11ad, whose data rates can be up to 7Gbps, as the baseline. In 802.11ad, the maximum data unit size can be 262143 octets.
Based on Table 4.1A-3 in TS 36.306, we calculate L2 buffer sizes for supporting of 60GHz band and compare the calculated L2 buffer size with the values specified for DC.
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
	With support for 60GHz LWA [bytes]

	DL Category M1
	UL Category M1
	20 000
	N/A
	N/A

	DL Category 0
	UL Category 0
	20 000
	N/A
	N/A

	DL Category 6
	UL Category 5
	3 500 000
	6 000 000
	3795393

	DL Category 7
	UL Category 13
	4 200 000
	6 700 000
	4502053

	DL Category 9
	UL Category 5
	5 000 000
	7 400 000
	5208693

	DL Category 10
	UL Category 13
	5 700 000
	8 100 000
	5915353

	DL Category 11
	UL Category 5
	6 400 000
	11 300 000
	6621993

	DL Category 12
	UL Category 13
	7 100 000
	12 000 000
	7328652

	DL Category 13
	UL Category 3
	4 200 000
	7 300 000
	4412043

	DL Category 13
	UL Category 5
	4 400 000
	7 600 000
	4640353

	DL Category 13
	UL Category 7
	4 700 000
	7 800 000
	4890412

	DL Category 13
	UL Category 13
	5 100 000
	8 300 000
	5347022

	DL Category 14
	UL Category 8
	50 800 000
	76 200 000
	51021393

	DL Category 15
	UL Category 3
	8 000 000
	13 000 000
	8229243

	DL Category 15
	UL Category 5
	8 200 000
	13 400 000
	8457553

	DL Category 15
	UL Category 7
	8 500 000
	13 600 000
	8707612

	DL Category 15
	UL Category 13
	8 900 000
	14 100 000
	9164222

	DL Category 16
	UL Category 3
	10 000 000
	17 000 000
	10596993

	DL Category 16
	UL Category 5
	10 600 000
	17 400 000
	10825302

	DL Category 16
	UL Category 7
	10 800 000
	17 600 000
	11075362

	DL Category 16
	UL Category 13
	11 000 000
	18 100 000
	11531971

	DL Category 17
	UL Category 14
	330 000 000
	530 000 000
	325121343


It can be noted that the required L2 buffer sizes for supporting of 60GHz listed in the above table are all smaller than those for supporting LTE DC split bearers, which means the L2 buffer size of the UE does not need to be extended.
Proposal 1: There is no need to extend L2 buffer size to support 60GHz WLAN in eLWA.

2.2 PDCP SN requirement

As discussed above, the L2 buffer size for supporting LTE DC split bearers is able to support 60GHz WLAN in eLWA, accordingly, the PDCP SN should also be enough for eLWA. To be strict, we will provide an example.
In LTE, the maximum PDCP PDU size is 8188 octets, the maximum PDCP SN length can be 18bits, and the maximum number of DL-SCH transport block bits received within a TTI can reach 25065984 octets for category 17 UEs [2]. Assume the Xw delay to be 30ms and the average PDCP PDU size to be 1500 octets, then the maximum required PDCP SN could be calculated as:

25065984*30*2/(1500*8) ≈ 125330

 While, the supported maximum PDCP SN is calculated as:
2^18-1 = 262143 > 125330

Since the supported 262143 is bigger than the required 125330, there is no need to extend the PDCP SN.

Proposal 2: There is no need to extend PDCP SN length to support 60GHz WLAN in eLWA.

3. Conclusion

In this document, total L2 buffer size and PDCP SN are discussed to support 60GHz WLAN in eLWA and the following proposals are provided:
Proposal 1: There is no need to extend L2 buffer size to support 60GHz WLAN in eLWA.

Proposal 2: There is no need to extend PDCP SN length to support 60GHz WLAN in eLWA.
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