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1. Introduction
In the last meeting, many papers were submitted to propose modifying the radio protocol. Several papers drew the overview of the modified protocol resolving potential issues. However, the problem statements were not done sufficiently and consequently it was not clear which modified parts are to be introduced for which issue. In this paper, we try to clarify the overview of the issues and corresponding potential modifications. 
2. Discussion
2.1. Transmission side
In [1][2][3], as for the potential issue in transmission side, the pre-computation problem was addressed. In the current LTE L2, RLC and MAC cannot start their processing before the exact TBS is determined and consequently MAC PDU creation may not be completed in the limited period considering very short latency and increased throughput for NR. This comes from that the headers of current RLC PDU and MAC PDU are calculated based on the actual contents of their payload. Although it is questionable whether there will be a use case that requires much shorter latency and much higher bit rate, there may be such an issue from theoretically perspective. To resolve this issue, it was proposed that RLC builds RLC PDU before UL grant reception and concatenation is moved from RLC to MAC. Then finally, an example of MAC PDU format was proposed [3]. We think that this solution consists of some independent aspects as following:

1) Pre-computation of RLC header 

2) Moving concatenation from RLC to MAC 

3) New PDU format 
Regarding 1), we think that pre-computation of RLC header (i.e., offline RLC PDU building) is straight forward to resolve the pre-computation problem. However, we wonder if such pre-computation can be achieved. Specifically, if RLC still supports ARQ, polling should be performed in RLC. Currently, several polling triggers are specified in 36.322, PollPDU based, PollByte based and t-PollRetransmit based. Among them, first 2 triggers should be based on actual transmitted data size. If polling bit is set offline, polling periodicity may not be performed in expected periodicity since the RLC PDU which includes polling bit will be discarded, e.g., due to PDCP discard timer. Also, as stated in [1], if RLC SDU is segmented, the related information (e.g., FI field) should be adapted. Therefore, we think anyway RLC should re-calculate some parts of RLC header based on the actual transmitted data even if they are pre-computed. 
Observation1: RLC should re-calculate some parts of RLC header (e.g., polling bit, FI) based on the actual transmitted data even if they are pre-computed. 

Regarding 2), we think this is not related to the pre-computation but rather simplifying the L2 by merging the concatenation in RLC to multiplexing in MAC. Since the concatenation is still in HARQ constraint loop (just re-grouping the L2 functions), this does not contribute to the pre-computation problem. 
Observation2: Moving concatenation is not related to pre-computation problem but related to simplifying L2. 
Regarding 3), it was proposed in [3] to place length information in front of the corresponding SDU by which the header does not need to contain the length information for the SDUs. Consequently, MAC can compute its header and deliver the bit stream of PDU even before the entire payload is still built. We think that this can reduce the required processing timing requirement. However, it may need to be confirmed whether there is impact in receiver side. 
Observation3: New PDU format is major contributor to resolve pre-computation problem. 
From above observations, we think that new PDU format can be a solution from pre-computation point of view. It should be noted that this does not imply that concatenation is moved from RLC to MAC. 
Proposal1: If pre-computation is identified as the potential problem, the new PDU format can be a possible solution (to be confirmed from receiver perspective).
If we adapt the new PDU format to the current PDU formats of RLC and MAC, the possible (straightforward) PDU format will be as below:
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Figure1. Possible new PDU format based on the current formats
This new PDU format allows RLC and MAC to start delivering bit stream to the lower layer without waiting for the completion of entire PDU once the PDU building is started. In this format, from transmitter perspective, RLC and MAC just modify their protocol format and other LTE function (e.g., ARQ) can be utilized. 
The next question is whether we need to move concatenation function from RLC to MAC for simplicity on top of the new PDU format. The example PDU format was provided during the email discussion [4] as follow. 
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Figure.2 New PDU format in case of concatenation in MAC (Option3 in [4])
From overhead point of view, this option has more L2 overhead due to RLC SN field and LCID field compared with figure1. Although it will depend on the L1 rate and the IP packet size, we think anyway L2 overhead should be reduced as much as possible considering the NR operation on lower frequency band (e.g., 800MHz and 2GHz) and diverse data　(e.g., burst small packets). One of the possible benefits is that we can avoid having similar functionality in the different layers then consequently implementation may be simpler. However, we wonder if such benefit is sufficient compared to the increased L2 overhead. Therefore, we propose to adapt the new PDU format in figure1 and keep concatenation in RLC. 
Proposal2: Adapt the new PDU format in figure1 and keep concatenation in RLC.
2.2. Receiving side
As for potential issue in receiving side, the additional latency due to RLC reordering was addressed in [2]. This comes from that the current RLC spec specifies that RLC SDUs are delivered toward PDCP when they are received in-sequence. Theoretically, it is true that such reordering latency will impact on E2E somehow. However, we think that such latency problem exist even in current LTE which can achieve 25Gbps for DL. Thus, it should be clarified in which case, such latency problem is severe. For example, eMBB requires much higher peak rate, e.g., a few Gbps but may not require very low latency. For URLLC, very short latency is required but very high data rate will not be required. Also, especially for URLLC, we wonder if latency due to reordering is actually the essential problem we need address first. URLLC needs very high reliability and short latency which can be realised by e.g., RLC-AM with very short RLC RTT. In such operation, the number of out-of-order PDU must not be so large. To achieve it, we should rather investigate how to minimize missing packets and how to perform early L2 retransmission or diverse transmission in the limited time. Thus, if companies think that latency due to RLC reordering is a critical issue, the actual problematic case should be clarified.
Proposal3: Clarify the actual problematic case, if companies think that latency due to RLC reordering is a critical issue.
Proposal4: For URLLC, discuss how to minimize missing packets and/or how to perform early L2 retransmission (or diverse transmission) in the limited period.
3. Summary and Conclusion

In this contribution, we addressed the L2 protocol for NR and followings are observed and proposed:
Observation1: RLC should re-calculate some parts of RLC header (e.g., polling bit, FI) based on the actual transmitted data even if they are pre-computed.
Observation2: Moving concatenation is not related to pre-computation problem but related to simplifying L2.
Observation3: New PDU format is major contributor to resolve pre-computation problem.

Proposal1: If pre-computation is identified as the potential problem, the new PDU format can be a possible solution (to be confirmed from receiver perspective).
Proposal2: Adapt the new PDU format in figure1 and keep concatenation in RLC.
Proposal3: Clarify the actual problematic case, if companies think that latency due to RLC reordering is a critical issue.
Proposal4: For URLLC, discuss how to minimize missing packets and/or how to perform early L2 retransmission (or diverse transmission) in the limited period.
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