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1 Introduction
In order to allow a flexible UE implementation for much higher throughput in NR, RAN2 has been discussing simplifying the L2 protocol stack, e.g., the removal of RLC concatenation. However, this contribution focuses on possibility of parallel processing to allow the distribution of the processing load over the multiple L2 processors for increasing per user data throughput. It should be noted that this is a different direction for enhancement than that of concatenation in MAC, therefore ‘this contribution can be discussed independently of the RLC concatenation issue’.

This contribution looks at the possible L2 protocol architecture and includes a pCR (text proposal) to TR 38.804 to open the possibility of using parallel processing for eMBB.
2 Discussion

As previously described by Samsung [1] if we assume that the downlink data rate is 20Gbps, the TTI length is 1ms, the size of all the PDCP SDUs is 1500byte, and the size of header is ignored, then the data bits transmitted in one TTI would be 20Gbits/1000 = 20Mbits and the number of PDCP SDUs transmitted in one TTI should be 20Mbits/(1500x8) = 1666.6. This means that we need to process at least 1666 RLC SDUs within each TTI, which will require a high level of computational processing. Typically, such higher throughput is experienced on one bearer (non-GBR bearer) and thus NW/UE implementation should have sufficient L2 processing capability to achieve very higher throughput with one L2 pipeline. On the other hand, from network point of view, since one NB has to accommodate a lot of UEs and radio bearers, one L2 pipeline has to have very large capacity. 
One of the possibilities to achieve the above capacity requirement will be the ability to do some L2 parallel processing for one radio bearer to reduce the complexity of possible implementations for both the UE and the gNB. The easiest way to allow parallel processing is to split one bearer into multiple L2 pipelines where each L2 pipeline can be processed on separate L2 processors. Additionally, the decision to only support segmentation in the RLC layer allows for the possibility of splitting the implementation of the RLC and PDCP across multiple entities. 
2.1 Parallel processing applied to RAN2 NR specifications

As per potential radio protocol for parallel L2 processing, a similar discussion was held in the context of the potential radio protocol architecture for Dual Connectivity in Rel-12. From those options described in TR36.842, we can pick up 2 options for parallel L2 processing where one bearer is split into multiple L2 pipelines:
· Alternative 3A: the combination of S1-U that terminates in MeNB + independent PDCPs

· Alternative 3C: the combination of S1-U that terminates in MeNB + bearer split in MeNB + independent RLCs) 
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	Option 1: Parallel PDCP Processing   
	Option 2: Parallel RLC Processing




Option 1 Pros:

· Little or no impact to PDCP/RLC and GTP-U/UDP/IP.
Option 1 Cons:
· Security impacts due to multiple PDCPs depending on security input, e.g., DRB-ID.
· New layer above PDCP required taking care of reordering.
· RLC Concatenation should not be used across parallel entities. (If concatenation is used across RLC entities then it becomes more difficult to use parallel processing).
Option 2 Pros:
· No security impacts.
· Little or no impacts to PDCP/RLC and GTPU/UDP IP.
Option 2 Cons:
· RLC Concatenation should not be used across parallel entities (If concatenation is used across RLC entities then it becomes more difficult to use parallel processing).

PDCP/RLC Impacts:
For both options 1 and 2 above there will be potential specifications impacts as follows:

1. If RAN2 agreed to keep concatenation function at RLC, RAN2 specifications should avoid concatenation across the split RLC entities.
2. Multiple RLC Status reporting corresponding to the number of RLC entities should be allowed.
3. Whether any change is required to definition of radio bearer is FFS.
3 Conclusions
It is proposed that RAN2 further study the two options above esp. specification impacts and also we propose to include text proposal below in TR38.804.
4 References
[1] R2-166475 Concatenation for NR, Samsung
5 Text Proposal for TR38.804
<< skip unrelated part >>
Annex C:
Use of Parallel Processing in UP Architecture
In order to process high data rates the NR Specifications should allow parallel processing. Two possible UP architectures for the implementation of parallel processing are shown as options 1 and 2 below: 
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	Figure x: Option 1 Parallel PDCP Processing   
	Figure x: Option 2: Parallel RLC Processing


	
	Pros
	Cons

	Option 1
	· Little or no impact to PDCP/RLC and GTP-U/UDP/IP.


	· Security impacts due to multiple PDCPs depending on security input, e.g., DRB-ID.
· New layer above PDCP required taking care of reordering.
· RLC Concatenation should not be used across parallel entities. (If concatenation is used across RLC entities then it becomes more difficult to use parallel processing).

	Option 2
	· No security impacts.
· Little or no impacts to PDCP/RLC and GTPU/UDP IP.
	· RLC Concatenation should not be used across parallel entities. (If concatenation is used across RLC entities then it becomes more difficult to use parallel processing).


Table 1: Comparison between Option 1 and Option 2
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