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Introduction
During RAN2 #22 in Berlin, there was a discussion on PDCP in lossless SRNS relocation. One of the decisions made then was to forbid a configuration with lossless SRNS relocation and SDU discard simultaneously (see R2-011750). The reason is that since lossless SRNS relocation is one of the features that supports lossless radio bearer, it does not make sense to configure RB with lossless SRNS relocation in combination with RLC SDU discard. Consequently, it is decided that “No_discard after MaxDAT number of retransmissions” shall be configured when lossless SRNS relocation is supported. In this case, if an AMD PDU has not been successfully transmitted for a MaxDAT number of retransmissions, a Reset procedure shall be initiated without discarding that SDU.

Discussion 1 : SDU discard procedure

Before RAN2 #22 meeting, simultaneous configuration of lossless SRNS relocation and SDU discard was allowed in RLC, and many works have been done to support lossless SRNS relocation in case of SDU discard. The followings were included in the RLC spec. for that purpose.

· If an AM RLC is connected to a PDCP that supports lossless SRNS relocaiton, the parameter “Send MRW” in the CRLC-CONFIG-Req primitive is configured to indicate that the information of each discarded SDU shall be sent to the Receiver, and the MRW SUFI shall be sent to the Receiver even if no segments of the SDU to be discarded were submitted to a lower layer.

· If “Send MRW” is configured, the information of each discarded SDU is transferred to the Receiver. That is, MRW SUFI has SN_MRWi field which indicates the end of each discarded SDU.

· If “Send MRW” is configured, the parameter “DiscardInfo” in the RLC-AM-DATA-Ind primitive is used to indicate upper layer of the discarded SDU in the peer RLC entity.

All the above features are originally included in the spec. in order to support lossless SRNS relocation where indication of each discarded SDU is essential for synchronizing PDCP sequence numbers. But since it is decided to forbid a simultaneous configuration of lossless SRNS relocation and SDU discard, the above features are no more needed if “indication of each discarded SDU” has no other usages. Therefore, we propose to change the spec. as described below.

Proposal 1

· Since the MRW SUFI is used for lossy RB, we don’t need indication of each discarded SDU. We don’t need the parameter “Send MRW” any more, because “Send MRW” will never be configured. We can just delete this parameter from the spec.

· “Send MRW” will never be configured, and we don’t have to indicate each discarded SDU in the MRW SUFI. Only the information of the last discarded SDU is needed to move the receiver window. It means the MRW SUFI includes only one SN_MRWi field. Moreover, the LENGTH field does not have to be 4 bits. Only 1 bit would suffice to indicate whether the receiver window’s moved position is in the current receiver window range or not.

· Since no SDUs are discarded for lossless RB, no parameter is needed to indicate the discarded SDU. Therefore, we don’t need the parameter “DiscardInfo” any more. 

In this way, we can simplify the SDU discard procedure. 

For a lossless RB,

· RLC is always configured as “No_discard after MaxDAT number of retransmissions”.

For a lossy RB,

· RLC can be configured as any of the “No_discard after MaxDAT number of retransmissions”, “Timer based discard with explicit signalling” or “SDU discard after MaxDAT number of retransmissions”.

· If RLC is configured as either “Timer based discard with explicit signalling” or “SDU discard after MaxDAT number of retransmissions”: 

· MRW SUFI is composed of 1 bit LENGTH field, 12 bits SN_MRWi field, and 4 bits NLENGTH field. The MRW SUFI contains the information that is needed to move the receiver window. Indication of each discarded SDU is not needed.

The Proposal 1 is based on the fact that “indication of each discarded SDU” is not needed for lossy RB. It may not be true, however, and some lossy RBs may need such indication. In this case, the current SDU discard procedures and related parameters should be kept as they are. But a new Information Element should be added in the “RLC Info” or “Transmission RLC Discard” to indicate whether “indication of each discarded SDU” is needed or not. Currently, “Send MRW” (and further “DiscardInfo”) depends on lossless SRNS relocation, and no IE is present in the RRC message. UE RRC configures this parameter if “Support for lossless SRNS relocation” in the “PDCP Info” IE is set to TRUE. But, if we want for lossy RB to use “indication of each discarded SDU”, the “Send MRW” should be set independently of lossless SRNS relocation. Therefore, our second proposal is

Proposal 2

· Add a new Information Element, “Send_MRW”, in the  “RLC Info” or “Transmission RLC Discard” IE. Boolean type is preferable.

With this proposal, each discarded SDU can be indicated for a lossy RB. The proposal 2 does not change any SDU discard procedure and related parameters, but only one new IE is required in the RRC message.

The two proposals are alternatives, and here we summarize and compare them.

	
	Proposal 1
	Proposal 2

	SDU discard procedure
	Radical change

- MRW SUFI format is changed

- DiscardInfo is deleted

- Send MRW is deleted
	No change

	Complexity in SDU

discard procedure
	Simple
	Complicated (same as the current behaviour)

	Flexibility in SDU

discard procedure
	Rigid (each discarded SDU cannot be indicated for a lossy RB)
	Flexible (each discarded SDU can be indicated for a lossy RB)

	RRC message
	No change
	A new IE, “Send_MRW” is needed


Discussion 2 : Reset procedure

According to 11.4.5.3 in 25.322 v3.7.0, “All RLC PDUs in the AM RLC receiver shall be discarded. The RLC SDUs in the AM RLC transmitter that were transmitted before the reset shall be discarded”. That is, during a Reset procedure, the receiving side discards all SDUs, but the transmitting side discards only SDUs that were transmitted before the Reset procedure. The transmitting side does not discard the untransmitted SDUs, and it starts to transmit from these untransmitted SDUs with new sequence numbers after the Reset procedure. This behaviour cannot be applied for a lossless RB, since some SDUs are lost during the Reset procedure. Therefore, it should be corrected to support lossless RB. Here we show two proposals again.

Proposal 3
· During a Reset procedure, both the transmitting and receiving sides flush out their buffers. This behaviour is applied for both lossless and lossy RBs. If it is a lossless RB, the upper layer should resubmit unconfirmed RLC SDUs after the Reset procedure. If it is a lossy RB, the upper layer may resubmit unconfirmed RLC SDUs or submit new RLC SDUs after the Reset procedure.

Proposal 4
· For a lossless RB, both the transmitting and receiving sides flush out their buffers. The upper layer should resubmit unconfirmed RLC SDUs after the Reset procedure.  

· For a lossy RB, the receiving side discards all SDUs, but the transmitting side discards only SDUs that were transmitted before the Reset procedure. The transmitting side may discard the untransmitted SDUs, or transmit them with new sequence numbers after the Reset procedure. This is the same as the current behaviour.

Proposal 3 is simple, but it is inefficient for a lossy RB. Proposal 4 is efficient for both lossless and lossy RB, but it needs additional IE, e.g. “Lossless RB Indicator”, in the RRC message and slightly complicates the RLC reset procedure.

Conclusion

In discussion 1 and 2, we showed four proposals. We have no preference on any of the proposals, but we think it is important to correct current RLC spec. to support lossless RB. 

Between proposal 1 and 2, we choose proposal 2, because some lossy RBs may need the information of discarded SDUs. To do this, we propose to add “Send_MRW” in the IE “Transmission RLC Discard” (see R2-011959 for 25.331). 

Between proposal 3 and 4, we choose proposal 3, because it is a simple way to support lossless RB (see R2-011955 for 25.322). RLC just flushes out its buffer, and the handling of transmission/retransmission is up to the configuration of the upper layer. 

To support lossless RB, we propose to adopt the above two proposals in the 25.331 and 25.322.







