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1 Introduction

In last RAN2 meeting, it was agreed that the SN is only needed for PDU with segment. The RLC UM receive operation is not decided yet. Currently, there are three options on the table for discussion, which are summarized as follows:
NR AH#2:
Agreements

1.
RLC UM without SN for the complete SDU is selected.   FFS which options is selected 

· UM operation:

· Option 1 with window mechanism

· Option 2 with one T-reassembly timer

· Option 3 with multiple T-reassembly timers

In this contribution, we provide our opinions on the receive operation and the text proposal.
2 Discussion

2.1 Transmit operation
Since we have agreed the RLC UMD PDU with complete SDU does not contain SN, so the transmit side should only set SN for the PDU with SDU segment.
In addition, as agreed, since the SDU segments from the same RLC SDU shall be associated with the same RLC SN. A state variable, e.g., TX_Next, should be maintained in the RLC UM transmit side, which is similar to the VT(US). Based on the agreement, TX_Next should be incremented only when the last segment for the SDU is delivered.

Proposal 1 RLC UM transmitting side should only set SN for RLC UM PDU with SDU segment.

Proposal 2 A state variable, e.g., TX_Next, should be mainted in each UM transmitting entity, and incremented only when the last segment of the SDU is delivered.
2.2 Receive operation
For the UM receive operations, there are three options from last meeting are for decision.
· Option 1: window based receive operation with/without reassembly timer

· Option 2: one reassembly timer

· Option 3: multiple timers

We support multiple timers mechanism, since the only purpose in the UM receiving operation is to reassemble SDU segments and discarding the segments which can not be reassembled. Multiple timers can provide more flexible operation compared with other two options to achieve the purpose.
Proposal 3 Multiple timers, e.g. t-Reassembly, can be maintained in the RLC UM receiving entity.
During the last meeting, some companies had a concern that it would consume more computational resources when multiple timers are maintained. However, we don't think it’s a bit issue for the UE implementation. On the one hand, the current UE has much more powerful processing capability than before, and from the other side, it’s not necessary that each SN needs to maintain a t-Reassembly, which means the t-Reassembly only needs when missing segments are detected by the receiving entity.
Proposal 4 The t-Reassembly is triggered only for the SN when missing segments are detected.
T-Reassembly trigger condition:

The SI field and SO field in the UMP PUD header can be used to detect the missing segments. Based on the SI field, the first segment, the middle segment(s) and the last segment can be differentiated by the receiving entity. By reading the SO, the receiving order among the middle segments can also be differentiated. In these cases, the t-Reassembly is triggered when segment is not consecutively received.
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Figure 1 the case when segments is not consecutively received
The only issue is before receiving the last segment, the receiving entity is not sure whether any remaining middle segments following or the last segment is followed if all the received segments are in order. This case can be illustrated in Figure 1. For this case, the t-Reassembly can be triggered when new SN is received.
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Figure 2 The case when segments for new SN are received
Another extreme case, as shown in Figure 3, is that if there are no more PDUs received when there are still segments in the buffer, while the t- Reassembly is not triggered. We think these segments can be kept in the buffer until the RLC is re-establishment or leave it to UE implementation, since no matter what solutions are adopted, these segments can not be delivered in the upper layer due to missing segments are detected. So, there should be no impacts to the PDCP receive operation.
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If there are no more PDUs received, the t-reassembling will
never triggered for SN=1, so these segments will be in the
buffer until RLC is re-establishment or leave it to UE
implementation.




Figure 3 The case when segments in the buffer while the t-Reassembly is not triggered
Proposal 5 The t-Reassembly for SN = x is triggered in the cases when 1) the segments is not consecutively received, or 2) the SN not equal to x is received before successfully reassembly SDU x.

T-Reassembly expires:

When the t-Reassembly expires, the UM receiving entity will discard all the segments in the reception buffer and reset the t- Reassembly. 
Proposal 6 When the t-Reassembly expires, the UM receiving entity will discard all the segments in the reception buffer and reset the t- Reassembly.
Proposal 7 Endorse the TP in the Annex.
3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
RLC UM transmitting side should only set SN for RLC UM PDU with SDU segment.
Proposal 2
A state variable, e.g., TX_Next, should be mainted in each UM transmitting entity, and incremented only when the last segment of the SDU is delivered.
Proposal 3
Multiple timers, e.g. t-Reassembly, can be maintained in the RLC UM receiving entity.
Proposal 4
The t-Reassembly is triggered only for the SN when missing segments are detected.
Proposal 5
The t-Reassembly for SN = x is triggered in the cases when 1) the segments is not consecutively received, or 2) the SN not equal to x is received before successfully reassembly SDU x.
Proposal 6
When the t-Reassembly expires, the UM receiving entity will discard all the segments in the reception buffer and reset the t- Reassembly.
Proposal 7
Endorse the TP in the Annex.


4 Annex Text proposal to TS 38.322
*** Start of change ***
5.1.2
UM data transfer

5.1.2.1
Transmit operations

5.1.2.1.1
General

When delivering a new UMD PDU to lower layer, the transmitting UM RLC entity shall:
· if the UMD PDU contains a first segment of a RLC SDU:

· set the SN of the UMD PDU to TX_Next, and then increment TX_Next by one;

· if the UMD PDU contains a middle or last segment of a RLC SDU:

· set the SN of the UMD PDU to the SN of the UMD PDU containing the first segment of the RLC SDU;
5.1.2.2
Receive operations

5.1.2.2.1
Actions when an UMD PDU is received from lower layer

When an UMD PDU is received from lower layer, the receiving UM RLC entity shall:

· if the UMD PDU contains a complete RLC SDU:
· remove the RLC header and deliver the received RLC SDU to upper layer;
· else:
· place the received UMD PDU in the reception buffer.
5.1.2.2.2
Actions when an UMD PDU is placed in the reception buffer
When an UMD PDU with SN = x is placed in the reception buffer, the receiving UM RLC entity shall:
· if the UMD PDU is not consecutively received:

· start the t-Reassembly for RLC SDU with SN = x;

· if the reception buffer contains UDM PDUs with different SN and the corresponding t-Reassembly is not running:

· start t- Reassembly for those UMD PDUs with SN not equal to x;

· if all bytes of the RLC SDU with SN = x are received:

· reassemble RLC SDU from all the segments with SN = x, remove RLC headers when doing so and deliver the reassembled RLC SDU to upper layer;
· stop and reset t-Reassembly for RLC SDU with SN = x. 

5.1.2.2.3
Actions when t-Reassembly expires

When the t-Reassembly for a RLC SDU expires, the receiving side of an UM RLC entity shall:

· discard all received RLC SDU segments associated with the RLC SDU;
· reset the t-Reassembly. 
7.1
State variables

Each transmitting UM RLC entity shall maintain the following state variables:

a) TX_Next

This state variable holds the value of the SN to be assigned for the UDM PDU containing new SDU. It is initially set to 0, and is updated whenever the UM RLC entity delivers an UMD PDU containing the last segment of a SDU.

7.3
Timers

The following timers are configured by RRC:

x) t-Reassembly
This timer is used by the receiving side of an UM RLC entity to detect loss of RLC SDU segments for each SDU (see sub clauses 5.1.2.2.2 and 5.1.2.2.3).
*** End of change ***
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