


3GPP TSG-RAN WG2 Meeting #116-e	R2-2110743
Electronic meeting, 1 – 12 November 2021  							 						 

Agenda item:		8.1.2.3
Source:	Intel Corporation
Title:	Remaining issues of MBS user plane
Document for:		Discussion and Decision
Introduction
In RAN2 #115-e meeting, following was agreed:

Agreements:
⇒ Initialize the PTM RLC entity for an MRB configuration, the value of RX_Next_Highest and RX_Next_Reassembly are set according to the SN of the first received packet containing an SN.
⇒ RLC state variables of PTP RLC reception window can be set to initial value, i.e. 0, due to MRB configuration.

[bookmark: _Hlk85546862]After RAN2#115-e meeting, email discussion [Post115-e][092][MBS] Remaining User plane issues” [1] was initiated to determine and address MBS Remaining UP issues.
In this contribution, we discuss the remaining issues of MBS user plane.
Discussion
[bookmark: _Hlk61435005]Initial value of RLC state variables for PTM RLC entity
In RAN2#115-e meeting, it was agreed that “Initialize the PTM RLC entity for an MRB configuration, the value of RX_Next_Highest and RX_Next_Reassembly are set according to the SN of the first received packet containing an SN.” In email discussion [Post115-e][092][MBS] Remaining User plane issues” [1], all companies agree that RX_Next_Highest for PTM RLC entity is initially set to the SN of the first received UMD PDU containing an SN. However, companies have different views on initial value of RX_Next_Reassembly. There are two options:
· Option 1: For PTM RLC entity, the initial value of RX_Next_Reassembly is set to a value before RX_Next_Highest.
· Option 2: For PTM RLC entity, the initial value of RX_Next_Reassembly is set to the same value as RX_Next_Highest.
The argument for Option 1 is that the option can reduce the potential data loss after UE joins an ongoing MBS session. The reason is that in RLC specification, RLC PDUs with SN less than RX_Next_Reassembly is discarded, as shown below. When UE joins an ongoing MBS session, it might be possible that a larger RLC SN is received first due to HARQ retransmissions.
-	else if (RX_Next_Highest – UM_Window_Size) <= SN < RX_Next_Reassembly:
-	discard the received UMD PDU.
Our preference is Option 2 with following reasons:
· As multicast PTM is using RLC UM only, initial loss is acceptable.
· The loss is very rare since it only happens if HARQ retransmission causes out-of-order reception in RLC layer, and the discarded RLC PDUs are segmented.
· Option 1 requires more standardization efforts on setting the value of RX_Next_Reassembly.
[bookmark: Proposal_RLC_initial]Proposal 1: For PTM RLC entity, the initial value of RX_Next_Reassembly is set to the same value as RX_Next_Highest.
Configuration of t-Reassembly and t-Reordering for broadcast MRB
In email discussion [Post115-e][092][MBS] Remaining User plane issues” [1], one discussion point is whether t-Reassembly (RLC) and t-Reordering (PDCP) are needed. 
It is expected that in Rel-17, HARQ feedback for RRC_IDLE/INACTIVE is not defined by RAN1, therefore HARQ might not be applicable for broadcast MRB. In RAN1#106bis-e meeting it was agreed that “For broadcast reception with UEs in RRC_IDLE/INACTIVE states, support slot-level repetition for MTCH.” However there is still no out-of-order reception issue at RLC / PDCP since it is not expected that for the same MBS session (associated with one RLC entity), slot-level repetitions of two MAC PDUs are overlapping with each other as the overlapping requires UE capability for simultaneous reception of multiple MRB MAC PDUs. 
[bookmark: Obs_OOO]Observation 1: It is expected that in Rel-17, there is no out-of-order reception issue at RLC / PDCP layer for broadcast MRB.
For timer t-Reassembly, TS 38.322 defines its usage as “This timer is used by the receiving side of an AM RLC entity and receiving UM RLC entity in order to detect loss of RLC PDUs at lower layer (see sub clauses 5.2.2.2 and 5.2.3.2)”. Timer t-Reassembly is started according to following condition in TS 38.322:
-	if t-Reassembly is not running (includes the case when t-Reassembly is stopped due to actions above):
-	if RX_Next_Highest > RX_Next_Reassembly + 1; or
-	if RX_Next_Highest = RX_Next_Reassembly + 1 and there is at least one missing byte segment of the RLC SDU associated with SN = RX_Next_Reassembly before the last byte of all received segments of this RLC SDU:
-	start t-Reassembly;
Timer t-Reassembly is started either due to packet lost or out-of-order reception. Given that out-of-order reception at RLC layer is not possible for broadcast MRB, it does not make sense to wait until the expiry of t-Reassembly. Although it sounds simpler to specify that t-Reassembly is not needed for broadcast MRB, more changes are needed in TS 38.322 as t-Reassembly is always configured for unicast. In order to avoid specification change and to cater for potential future compatibility if HARQ feedback is introduced for RRC_IDLE/INACTIVE, it is proposed to keep the t-Reassembly configurable, with the default value as 0 ms.
[bookmark: Proposal_t_Reassembly]Proposal 2: For broadcast MRB, t-Reassembly has the default value of 0 ms, and can be optionally configured.
Given that out-of-order reception at PDCP layer is not possible for broadcast MRB, it is natural that reordering functionality is not needed in PDCP layer. Similar to above discussion on t-Reassembly (note that t-Reordering is always configured for unicast according to TS 38.331 field description for t-Reordering: “When the field is absent the UE applies the value infinity”), in order to avoid specification change and to cater for potential future compatibility if HARQ feedback is introduced for RRC_IDLE/INACTIVE, it is proposed to keep the t-Reordering configurable, with the default value as 0 ms.
[bookmark: Proposal_t_Reordering]Proposal 3: For broadcast MRB, t-Reordering has the default value of 0 ms, and can be optionally configured.
User plane configuration for MCCH
NR MCCH modelling is based on SC-MCCH in LTE SC-PTM. MCCH is mapped to DL-SCH, and has a modification period and repetition period. It is natural to apply the configuration principles of LTE SC-MCCH to NR MCCH as much as possible.
In TS 36.331 clause 9.1.1.7, LTE SC-MCCH has the following configuration:
	Name
	Value
	Semantics description
	Ver

	PDCP configuration
	N/A
	
	

	RLC configuration
	UM
	
	

	sn-FieldLength
	size5
	
	

	t-Reordering
	0
	
	



It is proposed that NR MCCH has the following fixed configuration:
· PDCP is not applicable for MCCH since MCCH does not require any PDCP functionalities (reordering, security etc.).
· MCCH uses RLC-UM, and sn-FieldLenghUM is fixed to 6 bits (the smaller value of the available sets { 6 bits, 12 bits}). 
· Time t-Reassembly is fixed to 0 ms. 
[bookmark: Proposal_MCCH_Config]Proposal 4: MCCH has the following fixed configuration: 1) No PDCP; 2) sn-FieldLenghUM is fixed to 6 bits; 3) t-Reassembly is fixed to 0 ms.
Conclusion
In this contribution, we discuss the remaining issues of MBS user plane. We have the following observations:
Observation 1: It is expected that in Rel-17, there is no out-of-order reception issue at RLC / PDCP layer for broadcast MRB.
We propose the following:
Proposal 1: For PTM RLC entity, the initial value of RX_Next_Reassembly is set to the same value as RX_Next_Highest.
Proposal 2: For broadcast MRB, t-Reassembly has the default value of 0 ms, and can be optionally configured.
Proposal 3: For broadcast MRB, t-Reordering has the default value of 0 ms, and can be optionally configured.
Proposal 4: MCCH has the following fixed configuration: 1) No PDCP; 2) sn-FieldLenghUM is fixed to 6 bits; 3) t-Reassembly is fixed to 0 ms.
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