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1 Introduction

There is no description in PDCP about when the Discard Timer stops and when the PDCP entity should discard the PDCP SDU and PDU other than the discard timer expiring, therefore, this contribution will discuss when the PDCP entity should stop storing the PDCP SDU and PDU based on the agreement reached before and the RLC specification.
In the RAN2#61bis meeting [1], the agreement was reached:
	Agreements:

1) The SDU discard timer is configured by RRC signalling, in the PDCP IE.
2) The SDU discard timer can optionally be configured per DRB for DRB’s using RLC AM or RLC UM.  It cannot be configured for SRB’s.

3)  When the SDU discard timer expires, RLC will not discard RLC SDU’s that are already transmitted with an RLC SN. [This can be revisited if SA2 would not agree that the delay values are soft-bounds]
4) Agree that we will not have an MRW procedure [This can be revisited if SA2 would not agree that the delay values are soft-bounds]


The related description in RLC specification is as below:
	5.3
SDU discard procedures
When indicated from upper layer (i.e. PDCP) to discard a particular RLC SDU, the transmitting side of an AM RLC entity or the transmitting UM RLC entity shall discard the indicated RLC SDU if no segment of the RLC SDU has been mapped to a RLC data PDU yet.

	4.3.1
Services provided to upper layers

The following services are provided by RLC to upper layer (i.e. RRC or PDCP):

- TM data transfer;

- UM data transfer;

- AM data transfer, including indication of successful delivery of upper layers PDUs.


2 Discussion
From the agreement before and the description in RLC specification, we can see that if the PDCP entity with RLC AM entity, when RLC entity indicates the successful indication about one PDCP PDU, PDCP entity should stop storing the PDCP SDU and PDCP PDU.
The procedure about the PDCP SDU process with RLC AM transmitting entity is as below:

1. PDCP entity gets the PDCP SDU from Upper layer and stores it;

2. PDCP entity assembles the PDCP PDU and sends to related RLC entity;
3. RLC AM entity assembles the RLC PDU and sends out;
4. RLC AM entity receives the related status report which means that the RLC PDU has been received successfully by peer entity, and discard the related RLC SDU and PDU;
5. RLC AM entity sends the related successful indication to PDCP entity;
6. PDCP entity stops storing the PDCP SDU and PDCP PDU, and the discard timer stops and becomes invalid;
7. If the discard timer expires, which means there has the storing PDCP SDU and PDU
a) PDCP entity discard the PDCP SDU and PDU;

b) PDCP entity should send the indication to RLC entity;
c) RLC entity discards the related RLC SDU which does not have the RLC SN.
Proposal 1: Discuss and confirm the PDCP SDU process with RLC AM when transmitting.
For the PDCP entity with RLC UM entity, from the agreement and RLC description, we can see that RLC UM entity will not give the indication to PDCP entity, so the PDCP entity should store the PDCP SDU and PDU until the discard timer expires.
The procedure about the PDCP SDU process with RLC UM entity when transmitting is as below:
1. PDCP entity gets the PDCP SDU from Upper layer and stores it;

2. PDCP entity assembles the PDCP PDU and sends to related RLC entity;

3. RLC UM entity assembles the RLC PDU and sends out;

4. RLC UM entity discard the related RLC SDU and PDU, and will not indicate to PDCP entity;
5. If the discard timer expires:

a) PDCP entity discards the PDCP SDU and PDU;
b) PDCP entity should send the indication to RLC entity;

c) RLC entity discards the related RLC SDUs which do not have the RLC SN;(maybe there is no RLC SDU needed to be discarded).
Proposal 2: Discuss and confirm the PDCP SDU process with RLC UM when transmitting.
From the procedure, we can see that PDCP entity have to store the PDCP SDU and PDU till the discard timer expire. The condition will be happened that the related RLC PDU has been sent and RLC entity has not the related RLC SDU, but the PDCP still stores. It will waste the PDCP memory, and we should to do something to avoid this condition.
If RLC UM entity gives the indication to PDCP entity when it decides to discard the RLC SDU, this problem will be resolved. The procedure for RLC UM entity will be optimized as below:
1. PDCP entity gets the PDCP SDU from Upper layer and stores it;

2. PDCP entity assembles the PDCP PDU and sends to related RLC entity;

3. RLC UM entity assembles the RLC PDU and sends out;

4. RLC UM entity discard the related RLC SDU and PDU, and will indicate to PDCP entity;

5. PDCP entity stops storing the PDCP SDU and PDCP PDU, and the discard timer stops and becomes invalid;
6. If the discard timer expires:

d) PDCP entity discards the PDCP SDU and PDU;

e) PDCP entity should send the indication to RLC entity;

f) RLC entity discards the related RLC SDU which does not have the RLC SN.
Proposal 3: Adding the RLC SDU discarding indication to PDCP entity to RLC UM entity.
3 Conclusion
Proposal 1: Discuss and confirm the PDCP SDU process with RLC AM when transmitting.
Proposal 2: Discuss and confirm the PDCP SDU process with RLC UM when transmitting.
Proposal 3: Adding the RLC SDU discarding indication to PDCP entity to RLC UM entity.
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