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1	Introduction
This contribution focuses on the remaining open issues for discard operation in XR.
2	Tail Segments in RLC
At RLC, the current discard procedure is limited to the scenarios where neither the RLC SDU nor a segment thereof has been submitted to the lower layers [38.322]:
	When indicated from upper layer (i.e. PDCP) to discard a particular RLC SDU, the transmitting side of an AM RLC entity or the transmitting UM RLC entity shall discard the indicated RLC SDU, if neither the RLC SDU nor a segment thereof has been submitted to the lower layers. The transmitting side of an AM RLC entity shall not introduce an RLC SN gap when discarding an RLC SDU.



In RLC UM there seems to be no strong reason against discarding a remaining tail segment, since in RLC-UM an incompletely received SDU will not hold back:
-	Delivery of other SDUs to higher layer (since NR RLC does not perform reordering); 
-	The reception window since it will be pulled forward by any out-of-window PDUs if received.
Without any change, it would not always be possible to avoid transmitting data that is known to be useless for the receiver, and as a result, the capacity and power saving gains would be limited. Thus, for the sake of capacity and power consumption, when discard is triggered for XR services, it should actually occur.
Proposal 1: when indicated from upper layer (i.e. PDCP) to discard a particular RLC SDU, the transmitting UM RLC entity shall discard the indicated RLC SDU even if a segment thereof has been submitted to the lower layers.
3	Header Compression
In RoHC, successful decompression of a compressed header requires that the most recent packet with uncompressed header has been received. If header compression operates independently of PDU sets, decompression of headers in a given PDU set can depend on reception of an uncompressed header belonging to the previous PDU set. This means that discarding of PDCP PDUs in a given PDU set can propagate as decompression-based packet losses to the following PDU set. The worst case is when PSIHI is configured, as then the loss will effectively propagate to all packets of the following PDU set.
Observation 1: if header compression operates independently of PDU sets, discarding of PDCP PDUs in a given PDU set can propagate as decompression-based packet losses to the following PDU set. When PSIHI is configured, the loss will effectively propagate to all packets of the following PDU set.
Such loss propagation to a whole PDU set can be prevented if the first PDU in a PDU set always carries complete header information. In contrast, the non-first PDUs of the PDU set may well have compressed headers since, when PSIHI is configured, those PDUs are anyway not needed if the first PDU is lost.
Proposal 2: when PSIHI is configured, a RoHC compressor shall include complete header information in the first PDU of every PDU set.
4	SN Gaps
The discard mechanisms currently specified are quite basic because they were designed under the assumption that discard is more of an error case. For XR services, the assumptions are different: discard can be frequent and because of the low latency requirements inherent to XR services, discard should not increase delays. This can only be achieved if the receiver is made aware of the missing SN.
Proposal 3: introduce an indication from the transmitting PDCP entity to the receiving PDCP entity that reception of PDU(s) with given SN(s) is not to be expected.
A PDCP control PDU seems poorly suited for notifying the receiving entity about discarding, because:
-	Avoiding reordering delay from the discarding requires notifying the receiver as soon as possible, AND
-	Discarding can be frequent.
Taken together, these factors could result in very frequent control PDUs. Therefore, we propose that discarding is indicated to the receiving entity in-band, in the Data-PDU header.
Observation 2: Using a PDCP control PDU to indicate PDCP discards to the receiving entity, if really meant to avoid reordering delay, could result in very frequent generation of such a control PDU.
Proposal 4: discarding is indicated to the receiving PDCP entity in the Data-PDU header.
Because reordering delay at the receiving entity only really starts upon receiving a PDU higher-numbered than those discarded, we propose that the Data-PDU header indicates how many PDUs with consecutive associated COUNT values immediately preceding this PDU the data-receiving PDCP entity should not expect to receive.
Proposal 5: the PDCP Data-PDU header indicates how many PDUs with consecutive associated COUNT values immediately preceding this PDU the data-receiving PDCP entity should not expect to receive.
Presently integrity protection, when configured, also applies to the Data-PDU header. It should be possible to set value of the new discard-indication header field, proposed above, in a given Data PDU as late as possible before submission of the PDU to RLC. However, if this new field is integrity-protected, performing the integrity-protection i.e. computing the MAC-I, and ciphering the MAC-I, can only be done once this field has its value finalized. We therefore propose that the new header field proposed above is not integrity protected – just like it would not be if carried in a PDCP control PDU.
Proposal 6: the new indication of discarded PDUs in the PDCP Data-PDU header is not integrity-protected (like the same indication in a PDCP control PDU would not be).
5	Two Timers Modelling
During the email discussion on the PDCP running CR [026], we pointed out that with the suggested text, once PSI based SDU discard is no longer active, for the SDUs already in buffer the shorter timer will still apply even though there is no need. In order to avoid this, we could always start the legacy timer, and ignore the expiry of the new timer as long as PSI based SDU discard is not activated.
Proposal 7: always start the legacy PDCP discardTimer and ignore the expiry of the new timer (discardTimerForLowImportance) if the PSI based SDU discard is not activated. 
Possible changes to PDCP are given below:
	
[…]
-	if psi-BasedDiscard is configured and PSI based SDU discard is activated, and the PDCP SDU belongs to a low importance PDU Set:
-	start the discardTimerForLowImportance associated with this PDCP SDU (if configured);
-	else:
-	start the discardTimer associated with this PDCP SDU (if configured).
[…]
When the discardTimer expires, or when PSI based SDU discard is activated and discardTimerForLowImportance expires for a PDCP SDU, the transmitting PDCP entity shall:
-	if pdu-SetDiscard is configured:
-	discard all PDCP SDUs belonging to the PDU Set to which the PDCP SDU belongs along with the corresponding PDCP Data PDUs;
-	else:
-	discard the PDCP SDU along with the corresponding PDCP Data PDU.




It is understood that the text above will trigger discard twice for the same PDU if the PDU has a discardTimerForLowImportance and PSI based SDU discard is activated but this is not seen as an issue since it allows the text to be very simple.

6	Conclusion
This document has proposed the following:
Proposal 1: when indicated from upper layer (i.e. PDCP) to discard a particular RLC SDU, the transmitting UM RLC entity shall discard the indicated RLC SDU even if a segment thereof has been submitted to the lower layers.
Proposal 2: when PSIHI is configured, a RoHC compressor shall include complete header information in the first PDU of every PDU set.
Proposal 3: introduce an indication from the transmitting PDCP entity to the receiving PDCP entity that reception of PDU(s) with given SN(s) is not to be expected.
Proposal 4: discarding is indicated to the receiving PDCP entity in the Data-PDU header.
Proposal 5: the PDCP Data-PDU header indicates how many PDUs with consecutive associated COUNT values immediately preceding this PDU the data-receiving PDCP entity should not expect to receive.
Proposal 6:tThe new indication of discarded PDUs in the PDCP Data-PDU header is not integrity-protected (like the same indication in a PDCP control PDU would not be).
Proposal 7: always start the legacy PDCP discardTimer and ignore the expiry of the new timer (discardTimerForLowImportance) if the PSI based SDU discard is not activated. 




