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1	Introduction
UDC was agreed to be introduced in NR [1]. How to specify UDC in NR is being discussed in the post-meeting email discussion [2]. In principle, LTE UDC is taken as baseline for NR UDC when appropriate.  However, NR supports much higher data rate than LTE, which has much higher requirement on UE processing capability. In this contribution, we discuss the potential issues and propose to restrict the UL data rate for UDC. 
2	Discussion
For LTE UDC, UE capability indicates UDC support and pre-defined dictionary capabilities, and there is no restriction on UDC UL data rate in UE capability. The main reason is only two DRBs can be configured with UDC and the UL data rate for those DRBs is only tens of Mbps in typical cases. The limitation comes from two facts: the maximum UL data rate supported in LTE and few types of traffic utilizing UDC. In LTE, the UL data rate is typically hundreds of Mbps, while UDC is applied to SIP signaling, streaming, etc. Although UDC requires more UE processing, UE can perform UDC as quickly as possible to guarantee the user experience for those UL traffics with relatively lower data rate in LTE. 
Observation 1: For LTE UDC, there is no restriction on UDC UL data rate in UE capability due to the limited UL data rate for DRBs configured with UDC. 
The UL data rate in NR is several times (~10x) higher than LTE with much wider bandwidth, in the order of several Gpbs. 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. For example, the compression rate of UDC can reach as high as~50% for gaming. 
Observation 2: In NR, UDC is applied to more diverse services and applications with much higher data rate than LTE. 
In NR, UDC processing is challenging to both UE and network implementation if the UL data rate is extremely high. Basically, UDC is processed in sequence instead of in parallel, which means the PDCP SDUs are compressed/decompressed one by one. If the UL data rate is extremely high, it takes quite sometimes to process the packets in stream. The latency will impair user experience. 
Observation 3: The UDC processing latency is prolonged with the increase of UL data rate, which will impair user experience. 
If the UL data rate exceeds UE process capability, UE will skip UDC processing even if UDC is configured. Therefore, UDC doesn't really take effect to improve the UL capacity. In the worst case, the UE may even drop the packets. The problem is much more significant if UDC is processed in software. It can be relieved to some extend by hardware accelerator at the expense of higher cost. But even with hardware acceleration, it is easier for UE implementation to know how large the data volume would be to reserve the hardware resources properly for processing.   
Observation 4: UE will skip UDC processing and may even drop the UL packets if the UL data rate exceeds UDC processing capability.
In order to facilitate UDC implementation and take full advantage of UDC to improve UL capacity, it is desired to limit the UL data rate for DRBs configured with UDC. The limitation can be defined in UE capability, and the exact value is FFS. 
Proposal: The UL data rate limit for DRBs configured with UDC is defined in UE capability. 
4.	Conclusions
In this contribution, we discuss the potential issues of UDC processing with extremely high UL data rate. 
Based on the observations: 
Observation 1: For LTE UDC, there is no restriction on UDC UL data rate in UE capability due to the limited UL data rate for DRBs configured with UDC. 
Observation 2: In NR, UDC is applied to more diverse services and applications with much higher data rate than LTE. 
Observation 3: The UDC processing latency is prolonged with the increase of UL data rate, which will impair user experience. 
Observation 4: UE will skip UDC processing and may even drop the UL packets if the UL data rate exceeds UDC processing capability.
We propose:
Proposal: The UL data rate limit for DRBs configured with UDC is defined in UE capability. 
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