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1 Introduction

In the last meeting, RAN2 made the following agreements for RLC UM:
Agreements

1.
RLC UM without SN for the complete SDU is selected.   FFS which option is selected 
2.
SI field is included in RLC UM header to differentiate complete RLC SDU, the first SDU segment, the middle SDU segment, and the last SDU segment. 

 -
The header of unsegmented SDU contains only SI field. 

-
The header of first segment contains only SI field and SN. 

-
The header of middle and last segment contains SI field, SN, and SO.  

Unlike LTE RLC UM, NR RLC UM will have RLC SN only for RLC SDU segment. This change should be taken into account when to decide NR RLC UM receive operation. In this contribution, we discuss which option is preferable for NR RLC UM receive operation, i.e. window based operation or timer based operation.
2 Discussion
In the last meetings, the timer based operation has been mentioned and slightly discussed for RLC UM. The basic motivation is to early discard Not-reassembled UMD PDUs containing RLC SDU segment and it might be also simple implementation. The procedure would be as follows:

1. Start a timer when a missing segment is detected.

2. Upon timer expiry, discard Not-reassembled segments.

The timer value will be configured by the gNB and it must reflect HARQ reordering delay. We need to note that the triggering point of this timer seems very controversial. For the sake of easy explanation, let us give an example as in Figure 1:
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In this example, the transmitter sends complete RLC PDUs without RLC SN to the receiver as we agreed. In doing so, segmentation happens due to the lack of UL grant at T1 and a RLC SDU segment with RLC SN n is missing at T2. The complete RLC PDUs are sent to the receiver thereafter. At Tn, segmentation happens again and the transmitter generates RLC SDU segment with RLC SN n+1 and send it. At Tn, the receiver gets to know the fact that the subsequent RLC SDU segment with RLC SN n was missing. According to this example, the possible options for triggering a timer would be as follows:
Option 1. When a missing segment is detected by the subsequent RLC SN, i.e. at Tn.

Option 2. When a missing segment is detected by the subsequent RLC PDU or segment, i.e. at T3.
Option 3. When a segment is received, i.e. at T1.

Considering HARQ reordering delay, Option 1 is too late triggering while Option 3 is too early triggering. Option 2 could be reasonable but the triggering point is ambiguous to be defined because UMD PDU containing complete RLC SDU don’t have RLC SN. Note that UMD PDU at T3 could be outdated or duplicated or out-of-order UMD PDU. Therefore, the benefit of early discarding segments could be hard to achieve.

As the above, the timer based operation would have controversial issues, which may postpone to reach a conclusion. On the other hand, the window based operation has been proven to realize high performance and well tested. Moreover, it would be beneficial to reuse the principle of LTE RLC UM receive window operation with some minor revision, e.g. the stabilized text for window operation, procedures, and so on. The text proposal is described in our another contribution [1]. Therefore, we propose to take window based operation for NR RLC UM.

Proposal 1: Window based operation is specified for NR UM receive operation
Proposal 2: Timer based operation is not specified for NR UM receive operation
3 Conclusion

In this contribution, we provide our view on NR RLC UM receive operation and ask RAN2 to discuss the following proposals:
Proposal 1: Window based operation is specified for NR UM receive operation
Proposal 2: Timer based operation is not specified for NR UM receive operation
Annex B: Document references
[1]: R2-1709586, “Text proposal for RLC UM window operation”, Samsung
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