3GPP TSG-RAN WG2 Meeting #101bis                                 R2-1805526
Sanya, China, 16th - 20th April 2018                                                 
Agenda item:
10.3.4.4
Source:
CMCC
Title:
Considerations on RDI bit
Document for:
Discussion
1 Introduction
The previous RAN2 meetings made the following agreements:
RAN2#AH1801 agreements:
1. Support independent AS and NAS reflective QoS.

2. From RAN2 perspective supporting up to 64 reflective flows per PDU session per UE is sufficient at the same time, so 6 bits QFI in SDAP.
RAN2#101 agreements:
3. The presence of SDAP header is configured per DRB for UL or DL independently

4. For DL SDAP headers, two bits, one bit RQI and one bit RDI

5. For UL SDAP header at least a QFI field is present.  RQI and RDI are not needed. FFS on the size of QFI depending on DL

Based on the updated version of TS37.324, a new indicator RDI, which indicates whether UL QoS flow to DRB mapping rule is updated, is introduced. For each received DL SDAP PDU with RDI set to 1, the SDAP entity shall process the QFI field in the SDAP header and store the QoS flow to DRB mapping of the DL SDAP PDU as the QoS flow to DRB mapping rule for the UL. Our earlier contribution [1] analysed the possible associated behaviours of the RDI bit toggling. In this contribution, we further discuss this issue and provide our solutions.
2 Discussion on the RDI bit toggle
As a common understanding, reflective mechanism is an in-band method that configures UL QoS flow to DRB mapping. RDI=1 indicates reflective mechanism is activated, and RDI=0 indicates reflective mechanism is deactivated. In SDAP entity, DL QoS flow to DRB mapping rule is independent from the one in UL. In our opinion, RDI=1 is only in the case that UL mapping rule needs to be modified to the same rule as in DL. After the mapping rule is updated successfully, RDI bit should be toggled to 0.
Considering the transmission reliability of SDAP packet when the reflective mechanism is in operation, it is preferable to send multiple SDAP PDUs with RDI=1. In our earlier companion contribution [1], three options have been proposed to deal with the problem on when to toggle RDI back to 0, and Table 1 which summarizes the pros and cons of these options was given in [1]. Based on the analysis in Table 1 shown below, we slight prefer Option2 as the basic toggle operation for RDI.
Proposal 1: After UL mapping rule is updated successfully, RDI should be toggled to 0.

Table 1:
Comparison of three options for the RDI bit toggle

	Options
	1
	2
	3

	Basic operations
	RDI bit is toggled to 0 only when AS reflective is deactivated
	RDI bit is toggled to 0 after the UL mapping rule is successfully updated
	RDI bit is toggled to 0 prior to remapping or handover execution

	“Ping-pong” effect when DRB remapping
	Cannot be avoided (
	Can be avoided 
	Can be avoided 

	Unexpected update of UL mapping with data forwarding when handover
	Cannot be avoided (
	Can be avoided 
	Can be avoided 

	Ack mechanism for successful update
	Not needed 
	Needed (
	Not needed 

	Preconditions
	None
	None
	Enough time for the UE to receive and update the UL mapping rule (
Appropriate timing to toggle RDI (


As indicated by Option2, the ACK mechanism for successful update is needed. In a previous contribution [2], a few solutions have been discussed including SDAP control PDU (such as ACK) and special SDAP data PDU (UL SDAP data PDU with no payload). In this contribution, we discuss the feasibility to use R bit in UL SDAP header and provide more consideration when the UL SDAP header is not present.
Figure 1 & 2 show the possible format of UL SDAP Data PDU with/without SDAP header. The presence or absence of SDAP header for UL SDAP Data PDU is configured by RRC in TS38.331 and can only be modified by SDAP reestablishment [3]. 
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Figure 1: UL SDAP Data PDU format with SDAP header
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Figure 2: UL SDAP Data PDU format without SDAP header

When the SDAP header is present
Since there are two “R” bits in UL SDAP header, in our opinion, it is reasonable to use one “R” bit, which can be named as “X” bit, to inform the network side that the UL mapping rule has been updated successfully.
As an evaluation, this solution may add extra complexity for it requires the network side to check the “X” bit; however, it is more effective than ones proposed in [2] because no more overhead is introduced in this solution, which also ensures the reliability requirement. The “R” bit can indicate the activated/deactivated directly than SDAP PDUs. 
Proposal 2: It is suggested to use one “R” bit in UL SDAP header to indicate the successful update for the reflective mechanism.
When the SDAP header is absent
For SDAP data PDU without header, it is unnecessary to introduce an extra bit to inform the network side whether the reflective mechanism is updated successfully. For the DRB that configures without SDAP header, at most one QoS flow is mapping to it. In our opinion, the network side can control and will not allow multiple QoS flows to map on the same DRB when the SDAP header is absent. Therefore, once the network side receives UL SDAP PDU on the DRB configured without SDAP header, it means the UL mapping rule is updated successfully. 

Proposal 3: For DRB configured without SDAP header, no more mechanism needs to be introduced.
3 Conclusions
Based on above discussions, we propose the following proposals:

Proposal 1: After UL mapping rule is updated successfully, RDI should be toggled to 0.
Proposal 2: It is suggested to use one “R” bit in UL SDAP header to indicate the successful update for the reflective mechanism.
Proposal 3: For DRB configured without SDAP header, no more mechanism needs to be introduced.
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