
3GPP TSG-RAN WG3 RAN3#99bis  
R3-181763
Sanya, China, 16th – 20th  April 2018

Agenda item:
31.3.1.3
Source:
NTT DOCOMO, INC.
Title:
Correction on UL blockage
Document for:
Discussion and Decision
1
Introduction
In RAN3#99,  UL blockage indication over C-plane from the corresponding node to the node hosting PDCP was discussed in [1]. However, the majority of companies prefers transfer U-plane. This contribution addresses three issues to transfer over U-plane i.e. clarification to indicate over U-plane, differentiation with other events and reliability .

2
Discussion
2.1 Back ground

In RAN3#98,  following LS from RAN2 was received.

-------Start of Quotation from [2]-------
RAN2 has further discussed the issue and sees benefit in such case that both MN and SN should be kept aware of whether the node is expected to serve all uplink data of a split bearer, or to serve none at all. For this reason, switching the uplink path of a split bearer should be able to be requested by MN and SN from one another, for instance, in the case of blocking of the configured uplink path.
-------End of Quotation from [2]-------
The actual use case is described in a RAN2 paper [3].
-------Start of Quotation from [3]-------
For RRM purposes, both MN and SN should always be kept aware of whether the node is expected to serve all uplink data of a split bearer, or to serve none at all. For this reason, switching the uplink of a split bearer should always be initiated using SN Modification Required (in the SN-initiated case), or SN Modification Request (in the MN-initiated case), where the X2 message indicates the proposed new uplink for the other node to consider.

Proposal 2:
Switching the uplink of a split bearer is always initiated using SN Modification Required (in the SN-initiated case), or SN Modification Request (in the MN-initiated case), where the X2AP/XnAP message indicates the proposed new uplink for the other node to consider.

There does not seem to be a particular reason to restrict, which node is allowed to initiate switching: the one that was handling the uplink so far, or the one that was not.

Proposal 3:
A node (MN or SN) is allowed to initiate switching of the uplink away from its own cell group, or towards its own cell group.

-------End of Quotation from [3]-------
However, current TS36.423 only defines to indicate from the node hosting PDCP to the corresponding node 
Observation 1: Current specification defines the indication only from the node hosting PDCP to the corresponding node over C-plane i.e. the corresponding node cannot request the UL configuration over C-plane. 

It makes problem considering the following case. The corresponding node detects that the UL power head room for the RAT is small e.g. when the UE is going to cell edge the RAT of the corresponding node. Then, the corresponding node may want to stop UL data transfer via the leg to keep the connection (i.e. concentrate UL power on other than PUSCH). And, when the UL power head room for the RAT is big again e.g. when the UE is going to cell center the RAT of the corresponding node., the corresponding node  requests to use their own UL leg again. 
->Problem: The corresponding node cannot request the UL leg itself 
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Figure 1: The case where the corresponding node wants to request the UL configuration on MN terminated split bearer
Note that on SN terminated split bearer, there are no case where the MeNB wants to stop UL data transmission as RAN1 agreed that LTE UL leg is always prioritized. However, in such situation, MeNB should indicate SgNB “only” otherwise SgNB can’t know why the NR UL packet is sometimes lost (SgNB can’t know power head room for LTE). And, when the power head room for LTE comes to be bigger, MeNB should indicate “shared” to recover the NR UL leg.

Based on above understanding, following was discussed in RAN3#99.
-------Start of Quotation from [4]-------
Some consensus around UP solution; 

UL/DL differentiation? Flagging UL outage should not automatically lead to a retransmission decision (CU is recipient of the outage flag)

Seems to need E1 imapct

to be continued…

-------End of Quotation from [4]-------
Thus, U-plane solution may be near to have consensus. In following section, the solution is discussed further.
2.2 Clarification to indicate over U-plane
If U-plane solution is applied asymmetry planes would be used between directions i.e. the opposite direction (i.e. from the node hosting PDCP to the corresponding node) would be indicated via C-plane. So, someone may misunderstand how it works. Thus, at least, it should be clarified over stage 2 specification.

Proposal1: RAN3 to clarify that  UL blockage from the corresponding node to the node hosting PDCP would be transferred via U-plane in Stage 2 specification. 
Note that corresponding CR is in [5].

2.3 Differentiation with other events

Radio Link Outage/Resume may be used widely for  the bad condition of RLC bearer. So, it would be necessary for the node hosting PDCP to differentiate UL blockage from other events to act differently. Following figure shows the case of UL and DL outage and possible actions by the node hosting PDCP.
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Figure 1 the case of UL and DL outage and possible actions by the node hosting PDCP
As shown above table, possible actions would be same where there is only one RLC bearer for the PDCP entity. So, no differentiation between DL/UL issue would be  required. However,  the case where several RLC bearers for the PDCP entity, possible actions would be different between DL/UL issue. For example, on only DL outage, as mentioned in Action 2, the node hosting PDCP may retransmit the packets if other RLC bearer are available. On only UL outage, as mentioned in Action 3, the node hosting PDCP may switch the RLC bearer by reconfiguring primaryPath and ul-DataSplitThreshold if other RLC bearer are available.

Observation 2: On the case where there is several RLC bearers for the PDCP entity, the radio link outage should be differentiated between DL and UL as possible actions are different. 

Thus, following proposal is obtained similar with [6].

Proposal2: RAN3 to define the interface which can indicate Radio Link Outage differentiating DL,  UL or both.
2.4 Reliability

As U-plane transfer doesn’t guarantee reliability. So, if the corresponding node includes radio link outage/resume in DDDS only one time (i.e. only when the event triggered) and the DDDS is lost, the node hosting PDCP cannot know the status change immediately. It would cause problem e.g. retention of data or delay of throughput increase.
Observation 3: Some method for reliability needs to be defined to guarantee the node hosting PDCP awareness. 

(Note that some may say Radio Link Outage/Radio Link Resume may be detected by highest delivered SN i.e. if it doesn’t increased, Radio Link Outage may  occur and vice versa for Radio Link Resume. As mentioned above it requires some delay for gNB-CU to judge the Radio Link outage. Furthermore, there is no way to know the Radio Link Resume if the gNB-DU has no data.)
There would be several ways to solve this reliability issue over U-plane

Solution 1. Introduce Ack mechanism over U-plane
If the node hosting PDCP receives the DDDS with Radio Link Outage/ Resume,  the node hosting PDCP transfer ACK for the indication. Then, if ack is not received at the corresponding node, the corresponding node retransmits the DDDS with Radio Link Outage/ Resume .

However, it would require paradigm change i.e. current U-plane specification doesn’t consider such mechanism. 
Solution 2. Introduce DDDS SN over U-plane
As current TS38.425[7] defines NR-U SN for DL USER DATA (PDU Type 0), lost DDDS can be detected by the node hosting PDCP if SN is included in DL DATA DELIVERY STATUS (PDU Type 1). 

However, it would require the lost packets indication mechanism for the other direction i.e. from the node hosting PDCP to the corresponding node. Furthermore, it may require some delay between the initial DDDS and retransmission as the node hosting PDCP needs to wait next DDDS to check whether the initial DDDS is lost.
Solution 3. Include Radio Link Outage/Resume in every DDDS during the Radio Link Outage/Resume
As far as the Radio Link Outage/Resume continues, the corresponding node includes Radio Link Outage/Resume in every DDDS (no matter triggered by the node hosting PDCP or the corresponding node itself.) It would require similar delay with solution 2 but almost no specification impact i.e. just clarify include Radio Link Outage/Resume in every DDDS during the Radio Link Outage/Resume.

Thus, solution 3 seems to be less specification impact and most straightforward.
Proposal 3: RAN3 to clarify include Radio Link Outage/Resume in every DDDS during the Radio Link Outage/Resume
Note that the naming of Radio Link Resume should be improved as it can be used not only resume but also the situation where the RLC bearer is good initially.
3
Conclusion
This contribution addresses three issues to transfer UL Block indication over U-plane i.e. clarification to indicate over U-plane, differentiation with other events and reliability. Following observations and proposals are obtained.

Observation 1: Current specification defines the indication only from the node hosting PDCP to the corresponding node over C-plane i.e. the corresponding node cannot request the UL configuration over C-plane. 

Proposal1: RAN3 to clarify that  UL blockage from the corresponding node to the node hosting PDCP would be transferred via U-plane in Stage 2 specification. 
Observation 2: On the case where there is several RLC bearers for the PDCP entity, the radio link outage should be differentiated between DL and UL as possible actions are different. 

Proposal2: RAN3 to define the interface which can indicate Radio Link Outage differentiating DL,  UL or both.
Observation 3: Some method for reliability needs to be defined to guarantee the node hosting PDCP awareness. 

Proposal 3: RAN3 to clarify include Radio Link Outage/Resume in every DDDS during the Radio Link Outage/Resume
Corresponding CR to TS38.401 and TS38.425 is available in [5] and [8] respectively.
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