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Last meeting, or was it already a couple of meetings, the topic of non-availability of information for configuring the PDCP reception window at the UE was discussed for multicast MRBs. It was claimed that such situation may occur if a UE, as the first UE, joins a multicast session as the first UE within a gNB; so if the UE needs to be configured with multicast MRBs, e.g. during an active multicast session, the information for configuring the UE with initialRX-DELIV may not be immediately available and the MRB configuration of the UE may be delayed.
Another topic for which discussion was opened was the topic on “COUNT wrap around” and how to deal with it in case of multicast MRBs.
But are those topics actually issues from a network point of view? Is it straight forward how the network can deal with these issues w/o changes to RRC and without introducing additional functions in NG-RAN/5GC?
This paper tries to give answers to these intriguing questions.
It should be also noted that there were discussions at RAN2#119bis on that issue, please refer to tdocs R2-2209551 and R2-2209746 and the respective chair’s report. with the following outcome:
RAN2 confirms no serious issue on “Do not reset RX_NEXT and RX_DELIV to the initial value when MRB PDCP is suspended”
There is no need for configuration of initial value of RX_DELIV when PDCP is re-established for AM MRB (no specification change)
NW may configure to continue PDCP COUNT when a deactivated MBS multicast session is activated. (no specification change only for this proposal)

The paper tries to take those RAN2 results into account, although it doesn’t really change anything in RRC.
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2.1	On setting the initialRX-DELIV
Current TS 38.331 requires the intialRX-DELIV (a 32 bit long BIT STRING) to be mandatory present in case of multicast MRB setup and PDCP re-establishment for UM multicast MRB. Otherwise, this field is absent. 
Let us assume the following:
-	The network does not have the information available to provide the actual initialRX-DELIV the UE due to one of the possible scenarios mentioned in the discussions from last meeting.
-	The network would not like to delay the configuration of the multicast MRBs and provides an arbitrary value within the intialRX-DELIV to the UE.
What will happen at the UE when it receives the first PDCP PDU with a PDCP SN that does not match with the information provided in the initialRX-DELIV?
-	the state variables will be updated with receiving the next PDU, i.e the UE can determine the HFN of the first received PDCP packet within the receiving window according to clause 5.2.2.1 in 38.323, and for when other window parameters are updated when receiving the first packet., e.g. RX_NEXT. 
-	The RCVD_HFN, the HFN calculated by the receiving PDCP entity will depend on the PDCP SN of the received PDCP PDU and the value received in the initialRX-DELIV. If the network is not sure about its value it is better to set the HFN part in the initialRX-DELIV as low as possible.
Observation 1:	If the network does not have information about the current initialRX-DELIV it should provide an arbitrary value, preferably a low HFN part, to the UE. The UE is able to re-tune its state variables along the PDCP SNs contained in the first received PDCP PDU(s).
As can be seen from 38.323 and respective network internal mobility signalling (SN STATUS TRANSFER) the receiving side of a PDCP entity operates within the receiving window determined by the PDCP SN size. Re-ordering and re-transmission is performed - in a way - neglecting the HFN part of COUNT. This is also the case for MRBs.
This principle is also reflected by the MRB Progress Information IE exchanged at Handover Preparation.
Observation 2:	Re-ordering and re-transmission is performed within the by the PDCP SN size (12 or 18 bits), “neglecting” the HFN part of COUNT. 
Observation 3:	The HFN part of the COUNT may be regarded as an UE internal state variable determined by the HFN part provided in the initialRX-DELIV.
2.2	On avoiding COUNT “wrap around” of MRBs
2.2.1	Avoiding COUNT “wrap around” of MRBs on the UE side
The discussion in section 2.1 leads directly to the question on how to avoid COUNT “wrap around” of MRBs at the UE side.
It can be assumed that legacy UE implementations of a PDCP receiving entity actually implements the NOTE in 38.323 that COUNT does not wrap around (this stems actually from security related requirements that a COUNT value shall not be used twice during an RB lifetime).
The following scheme is proposed if the gNB decides to re-configure the UEs to avoid COUNT “wrap around” at a point in time chosen by the gNB implementation:
-	during inactive sessions
-	All UEs which keep the MRB configuration are re-configured with different MRB-IDs (release&add) and a new initialRX-DELIV, preferably with HFN=0 is communicated.
-	No impact on UEs for which the MRB configuration has been released.
-	during active sessions
-	All UEs would have to be gradually re-configured with different MRB-IDs (release&add)
-	The lower layer resources, especially the Logical Channel ID can be kept and only the mapping to MRB-IDs changed. With that, not impact to lower layer configuration is given.
-	Probably 2 sets of F1-U tunnels would need to be established until the re-configuration of all UEs has taken place.
-	There is no guarantee that no data is lost, however, the re-configuration is de-facto an intra-cell handover and should not cause high losses.
-	re-configuration during active sessions should avoided.
Observation 4:	It is possible to avoid COUNT “wrap around” of MRBs at the receiving PDCP entity at the UE by existing protocol means.
2.2.2	Avoiding COUNT “wrap around” of MRBs on the network side
An equivalent scheme as proposed for avoiding COUNT “wrap around” on the UE side can be applied for the transmitting side in the gNB.
On E1, this would require the setup of an additional multicast MRB context. Note, that the MRB-ID used on E1 does not necessarily represent the same value as used on F1 and communicated via RRC to the UE.
Also, for the reconfiguration on the network side, if necessary (on could remove the restriction of avoiding COUNT “wrap around” at the network side) it is advised to be performed during inactive sessions.
Observation 5:	If necessary, an equivalent scheme can be applied with existing protocol means for avoiding COUNT “wrap around” at the transmitting PDCP entity at the gNB.

[bookmark: _Toc527283432][bookmark: _Toc527283649][bookmark: _Toc527283678][bookmark: _Toc527283742][bookmark: _Toc527283746][bookmark: _Toc527283908][bookmark: _Toc527283925][bookmark: _Hlk16664956]3	Conclusion and Proposals
We have been discussing the open issues on lacking information for configuring the UE with the initialRX-DELIV and handling of COUNT “wrap around” for MRBs.
The following was observed:
Observation 1:	If the network does not have information about the current initialRX-DELIV it should provide an arbitrary value, preferably a low HFN part, to the UE. The UE is able to re-tune its state variables along the PDCP SNs contained in the first received PDCP PDU(s).
Observation 2:	Re-ordering and re-transmission is performed within the transmission window determined by the PDCP SN size (12 or 18 bits), “neglecting” the HFN part of COUNT. 
Observation 3:	The HFN part of the COUNT may be regarded as a UE internal state variable determined by the HFN part provided in the initialRX-DELIV.
Observation 4:	It is possible to avoid COUNT “wrap around” of MRBs at the receiving MRB PDCP entity at the UE with existing protocol means.
Observation 5:	If necessary, an equivalent scheme can be applied with existing protocol means for avoiding COUNT “wrap around” at the transmitting MRB PDCP entity at the gNB.
The following is proposed:
Proposal:	We propose to close both issues and agree that current protocol means are available to deal with them. 
If feedback from RAN2 is necessary, we propose to draft an LS.
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