
3GPP TSG-RAN3 Meeting #101-bis
R3-185789
Chengdu, China, 8 - 12 Oct 2018
Title: 
(TP for BL CR for TS 38.425): Differentiate RLC AM and UM for user plane
Source: 
Huawei

Agenda item:
31.3.4.10
Document for:
other
1   Introduction

In MR-DC, both RLC AM and RLC UM bearers are supported. To support RLC UM, RAN3 introduced a new field to feedback the highest NR PDCP PDU sequence number transmitted to the lower layers. During the online discussion in RAN3 #97bis meeting, some company proposed that this field may be also useful to RLC AM bearer. 
However, it seems not clear how to use this field in the current specification. In this contribution, we will try to clarify in TS 38.425.
2. Discussion
According to the online discussion in RAN3 #97bis meeting, highest NR PDCP PDU sequence number transmitted to the lower layers could be also useful to RLC AM. 
In the latest TS 38.423 [1], the handling of the node hosting PDCP entity upon receiving the DL DATA DELIVERY STATUS frame is specified and one of them is provided as following:

-
is allowed to remove the buffered NR PDCP PDUs according to the feedback of transmitted and/or successfully delivered NR PDCP PDUs;

In our understanding, the feedback of transmitted and/or successfully delivered NR PDCP PDUs means the following ones:
a)
in case of RLC AM, the highest NR PDCP PDU sequence number successfully delivered in sequence to the UE among those NR PDCP PDUs received from the node hosting the NR PDCP entity i.e. excludes those retransmission NR PDCP PDUs;

e)
if retransmission NR PDCP PDUs have been delivered, the highest NR PDCP PDU sequence number successfully delivered in sequence to the UE among those retransmission NR PDCP PDUs received from the node hosting the NR PDCP entity;

f)
if retransmission NR PDCP PDUs have been transmitted, the highest NR PDCP PDU sequence number transmitted to the lower layers among those retransmission NR PDCP PDUs received from the node hosting the NR PDCP entity;

g)
the highest NR PDCP PDU sequence number transmitted to the lower layers among those NR PDCP PDUs received from the node hosting the NR PDCP entity i.e. excludes those retransmission NR PDCP PDUs.
a) and e) which involves the successful delivery are specified for RLC AM bearer. However, f) and g) are not clear. If it is RAN3 common understanding that the highest NR PDCP PDU sequence number transmitted to the lower layers is applied for both RLC AM and RLC UM, then f) and g) can also be applied for RLC AM bearer. It means the node hosting PDCP entity is allowed to remove the buffered NR PDCP PDUs according to the highest NR PDCP PDU sequence number transmitted to the lower layers for RLC AM bearer. In fact the transmitted NR PDCP PDU may fail to be delivered to UE. If the node hosting PDCP entity removes the buffered NR PDCP PDU which has been reported as transmitted (not successfully delivered) NR PDCP PDU, but finally the PDCP PDU fails to be delivered to UE. Then for RLC AM bearer, the data is lost and it should be avoided from standard perspective.
Proposal: For RLC AM bearer, the node hosting PDCP entity shall not remove the buffered NR PDCP PDUs according to the feedback of transmitted NR PDCP PDUs.

3. Conclusion
In this contribution, the flow control details were discussed for RLC AM and UM bearers. The corresponding changes are in the Annex.
Proposal: For RLC AM bearer, the node hosting PDCP entity shall not remove the buffered NR PDCP PDUs according to the feedback of transmitted NR PDCP PDUs.

4. References

[1] TS 38.425
Text proposal for TS 38.425
	CHANGE START


5.4.2.1
Successful operation

The purpose of the Downlink Data Delivery Status procedure is to provide feedback from the corresponding node to the node hosting the NR PDCP entity to allow the node hosting the NR PDCP entity to control the downlink user data flow via the corresponding node for the respective data radio bearer. The corresponding node may also transfer uplink user data for the concerned data radio bearer to the node hosting the NR PDCP entity together with a DL DATA DELIVERY STATUS frame within the same GTP-U PDU.

The Downlink Data Delivery Status procedure is also used to provide feedback from the corresponding node to the node hosting the NR PDCP entity to allow the node hosting the NR PDCP entity to control the successful delivery of DL control data to the corresponding node.

When the corresponding node decides to trigger the feedback for Downlink Data Delivery procedure it shall report as specified in section 5.2:

a)
in case of RLC AM, the highest NR PDCP PDU sequence number successfully delivered in sequence to the UE among those NR PDCP PDUs received from the node hosting the NR PDCP entity i.e. excludes those retransmission NR PDCP PDUs;

b)
the desired buffer size in bytes for the concerned data radio bearer;

c)
optionally, the desired data rate in bytes associated with a specific data radio bearer configured for the UE;

d)
the NR-U packets that were declared as being "lost" by the corresponding node and have not yet been reported to the node hosting the NR PDCP entity within the DL DATA DELIVERY STATUS frame;

e)
if retransmission NR PDCP PDUs have been delivered, the highest NR PDCP PDU sequence number successfully delivered in sequence to the UE among those retransmission NR PDCP PDUs received from the node hosting the NR PDCP entity;

f)
if retransmission NR PDCP PDUs have been transmitted, the highest NR PDCP PDU sequence number transmitted to the lower layers among those retransmission NR PDCP PDUs received from the node hosting the NR PDCP entity;

g)
the highest NR PDCP PDU sequence number transmitted to the lower layers among those NR PDCP PDUs received from the node hosting the NR PDCP entity i.e. excludes those retransmission NR PDCP PDUs.
NOTE:
If a deployment has decided not to use the Transfer of Downlink User Data procedure, d), e) and f)  above are not applicable.
As soon as the corresponding node detects the successful RACH access by the UE for the corresponding data radio bearer(s), the corresponding node shall send initial DL DATA DELIVERY STATUS frame to the node(s) hosting the NR PDCP entity(ies). The node hosting NR PDCP entity may start sending DL data before receiving the initial DL DATA DELIVERY STATUS frame. In case the DL DATA DELIVERY STATUS frame is sent before any NR PDCP PDU is transferred to lower layers, the information on the highest NR PDCP PDU sequence number successfully delivered in sequence to the UE and the highest NR PDCP PDU sequence number transmitted to the lower layers may not be provided.

The DL DATA DELIVERY STATUS frame shall also include a final frame indication signalling whether the frame is the last DL status report received in the course of releasing a bearer from the corresponding node. Namely, the final frame indication is signalled in cases where the corresponding node knows that the bearer will be released before the DL status report is signalled. When receiving such indication, if applicable, the node hosting the NR PDCP entity considers that no more UL or DL data is expected to be transmitted between the corresponding node and the UE.

The DL DATA DELIVERY STATUS frame may also include an indication of detected radio link outage or radio link resume for the concerned data radio bearer. When receiving an indication of radio link outage detection, the node hosting the NR PDCP entity considers that traffic delivery over the data radio bearer configured for the UE is unavailable at the corresponding node both in UL and DL. When receiving an indication of radio link resume detection, the node hosting the NR PDCP entity considers that traffic delivery over the data radio bearer configured for the UE is available at the corresponding node both in UL and in DL. When receiving an indication of UL or DL radio link outage detection, the node hosting the NR PDCP entity considers that traffic delivery over the data radio bearer configured for the UE is unavailable at the corresponding node for UL or DL, depending on the indicated outage. When receiving an indication of UL or DL radio link resume detection, the node hosting the NR PDCP entity considers that traffic delivery over the data radio bearer configured for the UE is available at the corresponding node in UL or in DL, depending on the indicated resume.

The node hosting the NR PDCP entity, when receiving the DL DATA DELIVERY STATUS frame:

-
regards the desired buffer size under b) and the data rate under c) above as the amount of data to be sent from the hosting node:
-
If the value of the desired buffer size is 0, the hosting node shall stop sending any data per bearer.

-
If the value of the desired buffer size in b) above is greater than 0, the hosting node may send up to this amount of data per bearer beyond the "Highest Delivered NR PDCP SN" for RLC AM, or the hosting node may send up to this amount of data per bearer beyond the "Highest Transmitted NR PDCP SN" for RLC UM.

-
The value of the desired data rate in c) above is the amount of data desired to be received in a specific amount of time. The amount of time is 1 sec.
-
The information of the buffer size in b) above and of the data rate in c) above is valid until the next DL DATA DELIVERY STATUS frame is transferred.
-
is allowed to remove the buffered NR PDCP PDUs according to the feedback of successfully delivered NR PDCP PDUs for RLC AM bearer;

-
is allowed to remove the buffered NR PDCP PDUs according to the feedback of transmitted NR PDCP PDUs for RLC UM bearer;

-
decides upon the actions necessary to take for NR PDCP PDUs reported other than transmitted and/or successfully delivered.

In case of RLC AM, after the highest NR PDCP PDU sequence number successfully delivered in sequence is reported to the node hosting the NR PDCP entity, the corresponding node removes the respective NR PDCP PDUs. For RLC UM, the corresponding node may remove the respective NR PDCP PDUs after transmitting to lower layers.
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Figure 5.4.2.1-1: Successful Downlink Data Delivery Status
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