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Discussion/Decision
1 Introduction 
L2 UE capability in terms of memory size is not clear yet. This contribution addresses the issue.   
2 Discussion
There are three buffers to be considered in L2 buffer capabiility. 
· PDCP buffer

· RLC buffer

· HARQ buffer

The first issue is whether PDCP buffer shall be included in UE buffer capabiility reporting. For something to be reported to the network, there should be considerable use cases. Regarding PDCP buffer, we don’t find any scenario that ENB make use of the information on UE PDCP buffer capability. 
Proposal 1: Not to report PDCP buffer capability
The second issue is whether to report RLC buffer and HARQ buffer together or separately. In UMTS they are reported together in a single IE ‘Total RLC AM, MAC-hs and MAC-ehs buffer size’. Since the RLC level overflow control would be based on the RLC buffer occupancy, managing the HARQ buffer and RLC buffer together would make the scheduler a bit more complex. Given that having one more IE is not a big deal and that reporting separate buffer separately is more logical, we propose to report RLC buffer and the HARQ buffer separately.
Proposal 2: To report RLC buffer capability and HARQ buffer capability separately.
Proposal 3: To define ‘total L2 buffer size’ which is the size of the UE buffer to be dynamically shared by the RLC transmission buffer, RLC retransmission buffer and RLC reception buffer.
Proposal 4: To define ‘total soft buffer size’ which is the size of the UE buffer to be allocated to the HARQ processes.
There is no clear rule in defining how many values and what value ranges for the buffer capability to be defined. One way to get reasonable values for the RLC buffer size would be to derive them from the assumed data rate and the ARQ RTT, so that ARQ operation is seamless in such circumstances.

ARQ RTT can be estimated as shown in the table 1.
<table 1> ARQ RTT estimation

	Delay component
	Estimation
	Note

	HARQ reordering delay
	≈30 msec
	Assuming maximum retransmission number is 4 and HARQ RTT is 8 msec

	SR delay
	≈ 5 msec
	Assuming SR interval is 10 msec

	Scheduling delay
	≈ 2 msec
	Assuming the scheduler allocate resource 2 msec after SR is received

	Status report Tx delay
	≈ 9 msec
	1 HARQ retransmission is assumed

	Scheduling delay for Retx
	≈ 2 msec
	Assuming the retansmission is scheduled 2 msec after NACKed

	Retx PDU retransmission delay
	≈ 9 msec
	1 HARQ retransmission is assumed

	Total
	≈  57 msec
	


For simplicity, the same ARQ RTT are assumed for the uplink and the downlink. The maximum data rate for DL is, depending on the MIMO configuration, either 172.8Mbps (2x2 MIMO) or 326.4Mbps (4x4 MIMO). The maximum data rate for UL is, depending on the highest modulation order, either 57.6 Mbps (16QAM) or 86.4 Mbps (64QAM). Required RLC buffer sizes for each combination are shown in the table 2.

<table 2> Required RLC buffer sizes
	[DL data rate, UL data rate]
	Required RLC buffer size

	RLC buffer size for [326.4, 86.4]
	(326.4 + 86.4) *0.057 =  23.5 Mbit = 2.9 MB

	RLC buffer size for [326.4, 57.6]
	(326.4 + 57.6) *0.057 =  21.9 Mbit = 2.7 MB

	RLC buffer size for [172.8, 86.4]
	(172.8 + 86.4) *0.057 =  14.8 Mbit = 1.8 MB

	RLC buffer size for [172.8, 57.6]
	(172.8 + 57.6) *0.057 =  13.1 Mbit = 1.6 MB


The calculated value is just an estimation. So they are not necessarily to be captured exactly as they are. Considering that not all the UEs need to support the maximum buffer, the proposed values are [3 MB, 2.5 MB, 2 MB, 1.5 MB, 1 MB, 750 KB, 500 KB, 250 KB, 100 KB, 50 KB, 20 KB, 10 KB]. . It is also possible to link the total L2 buffer size with the UE category. Samsung is fine with the both approaches. If the UE category based approach is to be adopted, the main proposal here is that total L2 buffer size is calculated based on the ARQ delay and maximum data rate of the given category.
Proposal 5: To define total L2 buffer size with values of [3 MB, 2.5 MB, 2 MB, 1.5 MB, 1 MB, 750 KB, 500 KB, 250 KB, 100 KB, 50 KB, 20 KB, 10 KB].
Proposal 5 (Alternative): To link total L2 buffer size with UE category. The total L2 buffer size of a UE is calculated from the ARQ RTT and UL/DL data rate of the UE category.
The values for the ‘total soft buffer size’ should be decided by the RAN1. It might be more logical to link this buffer size with UE category, which is anyway RAN1’s issue as well
Proposal 6: To ask RAN1 to provide values fo ‘total soft buffer size’.
Even though the PDCP buffer size does not need to be reported, it might be necessary to set a certain guideline for the UE. Otherwise, UE would not fully utilize the lower layer capability just because of insufficient PDCP memory. 

[1: R2-080169 L2 buffer management] clarified that PDCP buffer is mainly for storing the PDCP SDUs not transmitted yet. Other memory space for outstanding PDCP SDUs or for PDCP SDU reordering could be shared with the RLC buffer. Considering that PDCP buffer is only for the transmission, it would be proper to have the similar amount of the memory size with the uplink RLC memory size. This is about one third of the total L2 buffer size.

It is proposed to add a note that UE is recommended to equip PDCP memory as much as one third of the total RLC memory size.   

Proposal 7: To add a note that UE is recommended to have additional memory for the PDCP as much as one third of the total L2 buffer size.
3 Conclusion
Followings are proposed. 
Proposal 1: Not to report PDCP buffer capability
Proposal 2: To report RLC buffer capability and HARQ buffer capability separately.
Proposal 3: To define ‘total L2 buffer size’ which is the size of the UE buffer to be dynamically shared by the RLC transmission buffer, RLC retransmission buffer and RLC reception buffer.
Proposal 4: To define ‘total soft buffer size’ which is the size of the UE buffer to be allocated to the HARQ processes.

Proposal 5: To define total L2 buffer size with values of [3 MB, 2.5 MB, 2 MB, 1.5 MB, 1 MB, 750 KB, 500 KB, 250 KB, 100 KB, 50 KB, 20 KB, 10 KB].
Proposal 5 (Alternative): To link total L2 buffer size with UE category. The total L2 buffer size of a UE is calculated from the ARQ RTT and UL/DL data rate of the UE category.
Proposal 6: To ask RAN1 to provide values fo ‘total soft buffer size’.
Proposal 7: To add a note that UE is recommended to have additional memory for the PDCP as much as one third of the total L2 buffer size.
A text proposal is attached.
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4.3.1
PDCP Parameters
Note: UE buffer capabiility for the PDCP buffer is not reported.

Note: UE is recommended to have additional memory for the PDCP as much as one third of its total L2 buffer size. 
4.3.1.1
Supported ROHC profiles

This parameter defines which ROHC profiles from the list below are supported by the UE. 

-
0x0000 ROHC uncompressed (RFC 4995)

-
0x0001 ROHC RTP (RFC 3095)

-
0x0002 ROHC UDP (RFC 3095)

-
0x0003 ROHC ESP (RFC 3095)

-
0x0004 ROHC IP (RFC 3843)

-
0x0006 ROHC TCP (RFC 4996)

-
0x0101 ROHCv2 RTP 

-
0x0102  ROHCv2 UDP 

-
0x0103 ROHCv2 ESP

-
0x0104 ROHCv2 IP

A UE that supports one or more of the listed ROHC profiles shall support ROHC profile 0x0000 ROHC uncompressed (RFC 4995).

'IMS capable UEs supporting voice' shall support ROHC profiles 0x0000, 0x0001, 0x0002, 0x0004.


4.3.1.2
Maximum number of ROHC context sessions (FFS)
This parameter defines the maximum number of header compression context sessions supported by the UE.
Editor's note: It is FFS is this UE capability parameter is required.

4.3.2
RLC parameters
4.3.2.1
Maximum total layer 2 buffer size

This parameter defines the maximum total layer 2 buffer size, which is dynamically shared by RLC transmission buffers, RLC retransmission buffers and RLC reception buffers of a UE.
Note: The values for the parameter are 3 MB, 2.5 MB, 2 MB, 1.5 MB, 1 MB, 750 KB, 500 KB, 250 KB, 100 KB, 50 KB, 20 KB and 10 KB. The note will be removed when the values are captured in the proper section.









































































