[bookmark: OLE_LINK3][bookmark: OLE_LINK4]3GPP TSG-RAN2 #117-e	R2-2202367
Electronic meeting, February 21st – March 10th

[bookmark: Source]Agenda item:		8.23.2
Source:	Mediatek Inc., Samsung
Title: 	Limit UL data rate for UDC in UE capability
[bookmark: DocumentFor]Document for:	Discussion and Decision 
1	Introduction
The need to limit UE data rate for UDC in UE capability was discussed in last RAN2 e-meeting without conclusion. 
FFS whether UE data rate limitation with UDC need to be supported with a UE capability.
In this contribution, we address companies’ comments expressed during last meeting and try to conclude the issue.
2	Discussion
2.1 Rationale
The compression and decompression of PDCP SDUs through UDC consumes much calculation resource and buffering capability. Due to the design principle of Inflate, it is hard to utilize parallel calculation to accelerate. The higher the UL data rate before compression, the longer the process latency. If the UL data rate before compression exceeds UE process capability, UE will skip UDC even if UDC is configured. In the worst case, the UE may even drop the packets. Even without explicit restriction of UDC data rate defined in the specification, such restriction is always required in UE implementation due to the realistic physical process capability. The point is that different UE implementation will reserve different computation/memory resources (e.g., MIPS and SRAM) blindly. 
If there is no clear guidance or restriction on the UL data rate before compression, UE will always make very aggressive assumptions and reserves adequate resources to meet the requirements for the typical use cases in the realistic network. In LTE, UDC is applied to SIP signaling, video streaming, etc. with limited UL data rate. UE design takes tens of Mbps as the UDC data rate limit assumption for UE implementation, although the assumed data rate is still over-estimated and is hardly reached in realistic scenarios. This is the main reason why UDC data rate limit is not necessarily needed in LTE, since UE implementation in terms of cost and performance is still affordable to support UDC data rate up to tens of Mbps. 
Observation 1: Even without explicit restriction in specification, UL data rate limit before compression is always required in UE implementation due to the realistic physical process capability. 
Observation 2: In LTE with limited UL data rate, UE implementation is affordable to support the UL data rate before compression up to tens of Mbps in terms of cost and performance.
2.2. Challenges in NR
The UL data rate in NR is several times (~10x) higher than LTE with much wider bandwidth, in the order of several Gpbs. Besides IMS signaling and gaming, one typical use case for UDC is to compress UL TCP ACK to uphold DL heavy traffic. Therefore, the UDC data rate is related to the DL throughput. For example, UDC needs to handle UL ACK of 133Mbps if the DL data rate is 5Gbps.  Furthermore, the services in NR are much more diverse than LTE. It is expected more and more new applications continue to emerge. This increases the need for supporting UDC in different services and applications to cope with increased data rate and capacity demands. We agree with companies’ view that UDC will not be used for high data rate scenario, however, the UDC data rate in NR will be higher than LTE. 

Observation 3: The UDC data rate in NR will be much higher than LTE although UDC is not targeted to high data rate scenario. 
Same as LTE, if there is no guidance or restriction on the UL data rate before compression, UE implementation still needs to make some assumptions. But the assumed UL data rate limit before compression in LTE is not applicable to NR UDC. 
It’s also hard to reserve the computation and memory resources properly for NR UDC because of the high data rate supported in NR as well as the existing and emerging services utilizing UDC. It is infeasible for both UE and network implementation to design the encoder/decoder to support UDC data rate of hundreds of Mbps in NR. 
Some companies commented that UE can decide whether to compress the packet or not if the UE cannot perform the UDC compression due to limited process power or high throughput and current specification already allows UE to skip UDC compression. However, the original intentions to allow UE to skip UDC compression and introduce FU bit are:
· To save computation cost when UDC compression gain is less significant.
· To be used as reference for the following compression/decompression operation.
UE capability limit is not considered as a use case for UDC compression skipping. 
Observation 4: UDC compression skipping is not intended to handle the corner case due to UDC process capability at the UE side. 
The wide range of UL data rate diverse the assumptions on the UDC data rate supported by different UE vendors. Some UEs make aggressive assumption and can perform UDC with relatively high data rate (e.g.,100~150Mbps), while other makes conservative assumption and perform UDC with relatively low data rate (e.g., 50Mbps). It’s challenging for network to reserve proper computation/memory resources for UDC decompression for different UEs. If UE can decide the UL data rate limit by itself and skip UDC compression freely, UDC doesn't fully take effect to improve the UL capacity. It is also not friendly to network implementation. When UDC is configured for a UE, network expects to decompress the UL packets received from the UE, but all the UL packets are not compressed even if UE reports the capability of supporting UDC. What network can do is to deconfigure UDC for the UE.
Observation 5: It is not friendly to network implementation if UE decides the UL data rate limit before compression by itself and skip UDC compression freely. 
In order to facilitate UDC implementation in both UE and network side and take full advantage of UDC to improve UL capacity, it is desired to limit the UL data rate before compression in UE capability. 
Proposal 1: The UL data rate limit before compression is supported for NR UDC.
Considering the time limitation for NR UDC in Rel-17, it’s complex to define different levels of UE capability with different UDC data rate limit values. We think 100Mbps for the UL data rate limit before compression is affordable to UE implementation considering the tradeoff between the cost and user experience in NR. 
Proposal 2: The UL date rate limit before compression is [100Mbps]. 
Current spec doesn't describe when UE is allowed to skip UDC compression, we should clarify in specification that UE is allowed to skip UDC compression when the UL data rate before compression exceeds UE process capability.
Proposal 3: It is clarified in the specification that UE is allowed to skip UDC compression when UL data rate before compression exceeds UE process capability. 
The text proposals for proposal 1/2 and proposal 3 for TS38.306 and TS38.323 are provides in the Annex based on the latest running CRs. 
4.	Conclusions
Observations: 
Observation 1: Even without explicit restriction in specification, UL data rate limit before compression is always required in UE implementation due to the realistic physical process capability. 
Observation 2: In LTE with limited UL data rate, UE implementation is affordable to support the UL data rate before compression up to tens of Mbps in terms of cost and performance.
Observation 3: The UDC data rate in NR will be much higher than LTE although UDC is not targeted to high data rate scenario. 
Observation 4: UDC compression skipping is not intended to handle the corner case due to UDC process capability at the UE side. 
Observation 5: It is not friendly to network implementation if UE decides the UL data rate limit before compression by itself and skip UDC compression freely. 
Proposals:
Proposal 1: The UL data rate limit before compression is supported for NR UDC.
Proposal 2: The UL date rate limit before compression is [100Mbps]. 
Proposal 3: It is clarified in the specification that UE is allowed to skip UDC compression when UL data rate before compression exceeds UE process capability. 
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Annex
TP for proposal 1 and proposal 2 (TS38.306)
[bookmark: _Toc90724014]4.2.4	PDCP Parameters
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF

	udc-r17
Defines whether the UE supports the uplink data compression operation as specified in TS 38.323 [16]. A UE that supports the uplink data compression operation shall support 8192 bytes for compression buffer per UDC DRB and support up to 2 UDC DRBs.
In this release of specification, the UL data rate limit before compression is 100Mbps.
	UE
	No
	No




TP for proposal 3 (TS38.323)
X. Uplink Data Compression Protocol
X.1	UDC general description
A UDC packet consists of a UDC header and a UDC data block. A UDC data block contains either DEFLATE compressed blocks generated by UDC protocol or original PDCP SDU for SDU not compressed by UDC protocol; the type is specified in FU field (details see subclause X.2.2.1) in UDC header. UE is allowed not to compress the PDCP SDUs if the UL data rate before compression exceeds UE capability. The FR field (details see subclause X.2.2.2) and the Checksum field (details see subclause X.2.2.3) in UDC header are used only if FU field is set to 1.
If reset procedure is triggered, after performing the reset, the FR field in UDC header of the first compressed PDU shall be set to 1.

