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1	Introduction
[bookmark: _Ref178064866]The following are the proposals from the offline [1] held in the RAN2#124 meeting about indication of the PDCP SN gaps:
Proposal 2 (11 vs 2): The discarded PDCP PDUs are reported via PDCP control PDU 
Proposal 4 (12/12): Same as in the PDCP status report, the new report identifies the discarded PDUs via the COUNT value.
Proposal 5 (11 vs 1): Same as in the PDCP status report, the new report indicate the first missing PDUs.
Proposal 6 (9 vs 4): Reuse the PDCP status report design by identifying the discarded PDUs via a bitmap.
This contribution discusses these proposals, and we provide our views. 
2	Discussion on Missing PDCP SNs
Based on the discussions in the previous meetings relating to the indication of PDCP SN gaps, given that there is quite a bit of support to do something in this direction, we believe there could be some benefits to this procedure, considering a broader perspective i.e., not limited to the XR scenario. However, the proposals (above) from the offline should be further discussed. 
The discarded PDCP PDUs should be reported via a new PDCP control PDU. Arguments have been raised in favour of using the PDCP data PDU header with the advantage of receiving this information in-band however, firstly, this could push the size of the PDCP data PDU to be larger than necessary.
Observation 1 [bookmark: _Toc159094322][bookmark: _Toc159095424][bookmark: _Toc159098048][bookmark: _Toc159098192][bookmark: _Toc159195094]Indicating using the header of the PDCP data PDU adds unnecessary overhead and could result in an unwarranted size for the data PDU.
Secondly, the in-band reception is not important as the intention is for the PDCP Rx entity to receive this information as soon as possible without causing issues to the handling of the transmit/reordering queue. In addition, in-band signalling introduces additional processing restrictions exacerbating the problems with handling of the queues and we should avoid introducing such restrictions.   
Observation 2 [bookmark: _Toc159098049][bookmark: _Toc159098193][bookmark: _Toc159195095]In-band signalling introduces additional processing restrictions when handling the queues. 
Further, depending on the scenario, the already processed PDCP data PDUs for all practical purposes should be manipulated to include the indication in the header leading to needless complexity and an awkward implementation. 
Observation 3 [bookmark: _Toc159098050][bookmark: _Toc159098194][bookmark: _Toc159195096]Indicating using the header of the PDCP data PDU would result in needless complexity and awkward implementation. 
[bookmark: _Toc159098051][bookmark: _Toc159098195][bookmark: _Toc159195097]There are no processing/timeline restrictions when indicating using the PDCP Control PDU thus providing better flexibility in the handling of the queues and implementation.  
[bookmark: _Toc158765120]Discarded PDCP PDUs are reported via a new PDCP Control PDU
[bookmark: _Toc158764983][bookmark: _Toc158765121]For the information used to indicate the discarded PDCP PDUs, we believe that the SNs should be used. The current PDCP status reporting uses the COUNT value during the PDCP re-establishment to be synchronize between the Tx and Rx. As the new control PDU is indicated steady-state scenario i.e., not during PDCP reestablishment, the synchronization issues do not exist and the PDCP Rx entity can anyway calculate the corresponding HFN. 
Observation 4 [bookmark: _Toc159098052][bookmark: _Toc159098196][bookmark: _Toc159195098]Under steady-state conditions i.e., where PDCP re-establishment is not triggered, there are no synchronization issues between the PDCP Tx and Rx entity. 
As a result, it would be sufficient to send the PDCP SNs for reporting. 
[bookmark: _Toc158765122]The new PDCP Control PDU identifies the discarded PDUs via the sequence number (SN) value. 
[bookmark: _Toc158764985][bookmark: _Toc158765123]For identifying the discarded PDUs, as the PDCP control PDU can be indicated in a timely manner and the bitmap is sufficient to cover the required range.  
[bookmark: _Toc158765124]The discarded PDCP PDUs are identified via a bitmap.
[bookmark: _Toc70424553][bookmark: _Toc134612747][bookmark: _Ref189046994]3 Conclusion
In the previous sections we made the following observations: 
Observation 1	Indicating using the header of the PDCP data PDU adds unnecessary overhead and could result in an unwarranted size for the data PDU.
Observation 2	In-band signalling introduces additional processing restrictions when handling the queues.
Observation 3	Indicating using the header of the PDCP data PDU would result in needless complexity and awkward implementation.
Observation 4	Under steady-state conditions i.e., where PDCP re-establishment is not triggered, there are no synchronization issues between the PDCP Tx and Rx entity.
Based on the discussion in the previous sections we propose the following:
Proposal 1	Discarded PDCP PDUs are reported via a new PDCP Control PDU
Proposal 2	The new PDCP Control PDU identifies the discarded PDUs via the sequence number (SN) value.
Proposal 3	The discarded PDCP PDUs are identified via a bitmap.
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