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1   Introduction
In RAN2 #97bis meeting, PDCP PDU size was discussed with following agreements:
	· PDCP reordering should always enabled for SRBs
· A unified re-ordering schemes is used for DRB(s)/SRB(s) and UM and AM, with LTE as baseline.
· It is desirable to disable PDCP reordering.  FFS how to signal it


In this contribution, PDCP reordering is analysed further.
2   Introduction

In the previous meeting, agreement has been made that it is desirable to disable PDCP reordering. By disabling the reordering, there can be multiple benefits: the packet can be delivered to the upper layer more quickly and the delay is reduced, the burden on the buffer can be relieved more timely, and the receive window can be moved more quickly. Our discussion in this contribution intends to analyse how to signal the enabling/disabling.
2.2   Disabling reordering by setting t-reordering to zero
In this previous meeting, there have been proposals that PDCP reordering can be disabled by setting the t-reordering timer to zero. It is also generally assumed that the reordernig function in PDCP layer shall adopt the reordering of the RLC layer in LTE as baseline. We acknowledge the fact the setting t-reordering to zero can indeed diable the reordering of the PDCP layer. However, setting the timer to zero will have the following side effects. 
For PDCP entity mapped to RLC UM, the receiver will no longer wait for the un-recevied packets when the t-reordering timer is triggered and the lower edge varibale for accepting the packets is move instantly. Hence, packets should have been received, (i.e., when t-reordering is not set to zero), will no longer be received and delivered to the higher layer, althouths they may arrive at the receiver a bit late. 
For PDCP entity mapped to RLC AM,  status report will be triggered when the t-reordering timer expires. Hence, if the t-reordering is set to zero, every time a hole appears in the buffer, the t-reordering will be triggered and also expires instantly, after which the status report will be sent. This is clearly undesirable.
Hence, we argue that disabling the reordering via setting t-reordering timer is not a viable option and thus make the following proposal.
Proposal 1: Disabling of the reodering  in PDCP should not be accomplished by setting T-reodering to zero.

2.3   Methods for signalling the disabling/enabling of reordering
In LTE, it is assumed that all the sessions shall be reordered before the packets are deliverd to NAS layer in receiver side. For non-DC scenario and DC-scenario, this reordering is performed by RLC and by RLC and PDCP, respectively.

In NR, RLC does not apply reordering to the received packets. It delivers the packets to PDCP layer in the order that they are received. PDCP entity is per RB, which may include multiple flows. Generally, in-sequence delivery is required inside one flow, while not needed inside the RB, while the information whether or not the packets in the flow should be reordered will be helpful. However, this issue is addressed by SA2. Thus, we think that a LS should be sent to SA2 for inquring this issue.
Proposal 2: An LS should be sent to SA2 for inquring whether or not the QoS profile associated with a QoS flow ID will indicate the need for in-sequence delivery.
If SA2 is agreeable with the proposal that it can include the information in the QoS profile, this information can be utilized by the PDCP and SDAP layers to distinguish the packets that do not need reordering from those that have the need. In order to signal this need to the PDCP layer, we think of the following options, which NR could consider as the solution to this issue:
Option 1: RAN can map a QoS flow with no need for reordering but also with other similar QoS parameters to one DRB, separate from the other flows with need for reordering. Configuration can be done by the RRC message.
Option 2: Add one additional field in the header of SDAP layer or PDCP layer to indicate the need for reordering. 
For option 1, RAN can map a QoS flow ID requiring in-sequence delivery onto one (type of) DRB and can map a QoS flow ID that does not require in-sequence delivery onto different (type of) DRBs. However, the total number of logical channels is limitted and creating separate logical channels for flows with no need for reordering will increase the need for more logical channels.  
For option 2, one possible issue is that, if the missed packet did not require ordering, all other ordered packets will have to be delayed until the missed one is received to know that it actually wasn’t needed to be waited for. There is also cross-layer issue that the PDCP layer needs to look into the header of the SDAP layer.  However, the solution is simple by just adding one bit for the indication and does provide benefits most of the time.
Comparing these two options, we think option 1 is still a better option by treating all the packets in the DRB in the same manner and avoid the various defects in the option 2. Hence, the following proposal is made:

Proposal 3: In order to disable the reordering function in PDCP layer, the flow with no need for reordering and with other similar QoS requirements should be mapped into a separate DRB.
3   Conclusion
In this contribution, we discuss the enabling and disabling of reordering in PDCP entity. The following proposals have been made:
Proposal 1: Disabling of the reodering  in PDCP should not be accomplished by setting T-reodering to zero.

Proposal 2: An LS should be sent to SA2 for inquring whether or not the QoS profile associated with a QoS flow ID will indicate the need for in-sequence delivery.
Proposal 3: In order to disable the reordering function in PDCP layer, the flow with no need for reordering and other similar QoS requirements should be mapped into a separate DRB.
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