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Introduction
[bookmark: _Ref178064866]In RAN2#99 meeting, RAN2 made the following agreements on CA packet duplication.
	Agreements:
-	RLC reports maxNumberofRLC retransmissions are reached to RRC.   
-	For a logical channel restricted to one or multiple SCell(s) (i.e. logical channel configured for duplication) UE reports the failure to the gNB (e.g. SCell-RLF) but no RRC re-establishment happens



According to above agreements, if the AM RLC entity indicates the max. number of retransmission to the RRC layer, the RRC layer reports the RLC failure to the gNB by e.g. SCell-RLF procedure, without initiating the RRC connection re-establishment procedure. 
We think that there is a remaining issue on how to handle the AM RLC entity when reaching the max. number of retransmission. This contribution shows our views on this issue. 
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In LTE, when a AM RLC entity indicates to the RRC layer that the max. number of retransmission has been reached (i.e. RLC failure), the RRC layer performs the RRC connection re-establishment procedure, during which the UE resets MAC and re-establishes RLC/PDCP. 
In NR, however, according to the current agreements on CA packet duplication, even if a AM RLC entity reaches the max. number of retransmission, the RRC layer does not perform the RRC connection re-establishment procedure, but reports the RLC failure to the gNB by e.g. SCell-RLF procedure. Then, the gNB is expected to handle this problem with following options.
· Option 1) The gNB considers that the RLC failure is caused by the bad quality of the cell associated with the AM RLC entity. In this case, the gNB would reconfigure the cell without re-establishing the AM RLC entity.
· Option 2) The gNB considers that the RLC failure is caused by the protocol error in the AM RLC entity, and re-establishes the AM RLC entity without reconfiguring the cell.
· Option 3) The gNB considers that the RLC failure is caused by either the bad quality of the cell or the protocol error in the AM RLC entity. As the gNB is not sure about the exact cause of the RLC failure, the gNB would reconfigure the cell as well as re-establish the AM RLC entity.

In option 1, the AM RLC entity is not re-established, and it keeps transmitting/receiving the RLC PDUs as if no error has occurred. We think not re-establishing the AM RLC entity at RLC failure is quite dangerous with following reasons:
· If the reconfigured cell is also in bad radio quality, the RLC SDU that reaches the maxRetxThreshold is kept NACKed by the status report. In this case, the AM RLC entity cannot indicate to RRC about the RLC failure because the RETX_COUNT is larger than the maxRetxThreshold and the AM RLC entity indicates the RLC failure only when the RETX_COUNT is equal to maxRetxThreshold.
· If the RLC failure is caused by the RLC protocol error, the cell reconfiguration does not solve the problem. The RLC failure keeps happen even after the cell reconfiguration, but the AM RLC entity cannot indicate the RLC failure to the RRC (because RETX_COUNT > maxRetxThreshold).
Therefore, we think the gNB shall re-establish the AM RLC entity when SCell-RLF message is received with cause of RLC failure. The cell reconfiguration is optional, but the AM RLC re-establishment should be mandatory. 
Proposal 1. When receiving the SCell-RLF with cause of RLC failure from the UE, the gNB shall re-establish the corresponding AM RLC entity.

The proposal 1 mandates the gNB behavior, and it may not be acceptable to network vendors. If we cannot avoid the situation that the gNB acts as option 1, the UE should be made able to indicate the RLC failure even after the cell reconfiguration. For this purpose, we think the RETX_COUNT should be reset when RLC failure is detected. If the RETX_COUNT is reset, it will increase after the cell reconfiguration, and indicates the RLC failure again when it reaches the maxRetxThreshold.
Proposal 2. The AM RLC entity shall reset the RETX_COUNT to zero when indicating the RLC failure to RRC.

When the RLC failure occurs, there may be other RLC SDUs whose RETX_COUNTs have been increased but smaller than the maxRetxThreshold. If they are not reset, there would be subsequent RLC failure after cell reconfiguration, which should be avoided. Thus, we think all the RETX_COUNTs maintained by the AM RLC entity should be reset when the RLC failure is detected.
Proposal 3. The AM RLC entity shall reset all RETX_COUNTs maintained by itself to zero when indicating the RLC failure to RRC.

The underlying assumption of Proposals 2 and 3 is that the AM RLC entity keeps transmitting RLC PDUs even after the RLC failure is detected. However, as the RLC failure is mostly caused by RLC protocol error, the AM RLC entity is no more trustworthy. Therefore, one might think that it would be better to prohibit data transmission by the AM RLC entity, e.g. by suspending the RB associated with the AM RLC entity. This behavior is similar to RRC connection re-establishment procedure during which RBs are suspended.
However, in this case, the MAC is not reset, and the situation is different from the RB suspension at RRC connection re-establishment. As the MAC entity is not reset, it performs normal operation, e.g. BSR, LCP, etc. We think there would be issues in BSR and LCP if the RB is suspended but MAC is not reset:
· If the PDCP data volume and RLC data volume of the suspended RB are included in the BS calculation, the BSR reports larger amount data than actually can be transmitted. It would cause waste of UL grant. Thus, the PDCP/RLC data volume of the suspended RB should be excluded from the BS calculation
· If the logical channel of the suspended RB is considered in the LCP procedure, radio resource would be wrongly allocated to the logical channel that cannot transmit any data. It would also cause waste of UL grant or require another round of LCP procedure. Thus, the logical channel of the suspended RB should be excluded when performing LC procedure.
Therefore, the impact of suspending RB with RLC failure should be cautiously checked before making decision on whether the RB with RLC failure is suspended.
Proposal 4. The impact of suspending RB with RLC failure should be cautiously checked, especially for BSR and LCP.
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In this contribution, we have expressed our views on the RLC behavior when the RLC failure is detected, and propose followings:
Proposal 1. When receiving the SCell-RLF with cause of RLC failure from the UE, the gNB shall re-establish the corresponding AM RLC entity.
Proposal 2. The AM RLC entity shall reset the RETX_COUNT to zero when indicating the RLC failure to RRC.
Proposal 3. The AM RLC entity shall reset all RETX_COUNTs maintained by itself to zero when indicating the RLC failure to RRC.
Proposal 4. The impact of suspending RB with RLC failure should be cautiously checked, especially for BSR and LCP.



