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1   Introduction
At RAN2#103 meeting in Gothenburg, the following agreement was made concerning the issue of cell restriction when CA duplication is deactivated:
· Restriction applies for CA duplication activated state and when CA duplication is not configured. Restriction does not apply for CA duplication deactivated state.

What this agreement in reality means is that – once the CA duplication is deactivated – the previously configured LCH-to-cell mapping restriction is lifted. As there can only be one restriction per LCH (covering perhaps multiple cells – but this is still just one single restriction per LCH), this essentially means that deactivation of CA duplication leaves the relevant LCH(s) without any cell mapping restrictions.

So why is this agreement now (RAN2#103-Bis, Chengdu) being revisited? Cell mapping restriction was originally only ever intended to be used for CA duplication. However, at RAN2 NR Ad-hoc #18-07 meeting in Montreal, the following agreement was reached:
LCH-to-cell restriction is not restricted to be only applicable to LCH(s) associated with a radio bearer configured for duplication.

The need to support both these agreements has caused some concern, leading some companies [1] to propose that the top agreement above is revisited – a proposal that has garnered some support within RAN2 in Chengdu. In this tdoc we explore this issue further.
2    Background and context
Let us assume that DRB1 cannot use Cell_X (because e.g. Cell_X is reserved for traffic that needs guaranteed MDBV, or because the QoS on Cell_X is not suitable for DRB1). In other words, a cell mapping restriction is applied for the LCH carrying DRB1, even though CA duplication is not active. 

Let us then assume that at some point CA duplication is activated on DRB1 (and some other DRB2). Once the CA is deactivated, the DRB1 restriction is lifted (as per the Gothenburg RAN2 agreement). This effectively means that once CA is deactivated, the LCH in question can use any cell. The concern raised by some companies in Chengdu was that in that case DRB1 would be allowed to use Cell_X, which is unwanted behavior in this scenario. The reasoning behind this concern was that the restriction after the CA duplication deactivation should be kept, or (according to an alternative solution) assumed by the UE to be the combination of the two restrictions: the one before CA activation, and the one introduced by CA activation. 

3   How big an issue is this?
The crux of the issue seems to be that – once CA duplication is deactivated – the LCH in question can use any cell, unless RRC reconfiguration is applied. In a nutshell, LCH was configured with a restriction for non-duplication purposes. CA duplication was activated for this LCH, and then deactivated. CA duplication deactivation lifts all restrictions.
While it does appear impossible (according to current agreements) to maintain restrictions after the CA duplication deactivation, the question is how big an issue this is really. Please note the following:
Observation 1 The network has full control over what happens after CA duplication deactivation – it can reconfigure the cell mapping restrictions if needed.
Observation 2 If the restriction was originally configured for non-duplication purposes, it is unlikely the network would then configure duplication on this LCH. The only way this would be unavoidable is if handover happens, in which case serving cell (group) would change anyway.
Observation 3 The CA duplication (de)activation is not something expected to occur frequently, so the additional signalling overhead appears manageable.

Given the observations above, we propose the following:
Proposal 1: RAN2 to confirm the agreement made at RAN2#103 whereby CA duplication deactivation lifts any cell mapping restrictions applied to relevant LCH(s).
Proposal 2: RAN2 to review and agree the CR in [1], implementing the Chengdu agreement on DC duplication and confirming the Gothenburg agreement on CA duplication.
4   Additional considerations

Let us imagine that we do not wish to configure the restriction for the non-duplication case. We wish to configure it only for CA duplication case. To this end, we configure allowedServingCells for the specific LCH(s). This restriction would apply immediately – as both non-duplication and duplication cases are supported with a single restriction, the UE would not wait for activation of CA duplication (as soon as it sees that allowedServingCells is configured, the UE applies it to relevant LCH(s) immediately). The only way around this problem is to synchronise the configuration of allowedServingCells, and the CA duplication activation. 
Observation 4 For the case of non-duplication and DC duplication, the UE applies allowedServingCells as soon as the relevant configuration is received. Since allowedServingCells also applies to the case of (activated) CA duplication, in this case the configuring of allowedServingCells and the activation of CA duplication should be done in the same RRC message.
Observation 5 While it can already be inferred from the existing normative text in TS38.321v15.3.0, the principle captured in Observation 4 may not be immediately obvious to a network designer. Therefore this restriction (or rather, implementation guideline) should be captured in 38.321, preferably as a NOTE.
Proposal 3: RAN2 to discuss and agree the CR in [3], which captures Observation 4 in a NOTE.
5   Conclusions
On the issue of whether RAN2 should revisit the agreement on lifting cell mapping restrictions once the CA duplication is deactivated, we noted the following:
Observation 6 The network has full control over what happens after CA duplication deactivation – it can reconfigure the cell mapping restrictions if needed.

Observation 7 If the restriction was originally configured for non-duplication purposes, it is unlikely the network would then configure duplication on this LCH. The only way this would be unavoidable is if handover happens, in which case serving cell (group) would change anyway.
Observation 8 The CA duplication (de)activation is not something expected to occur frequently, so the additional signalling overhead appears manageable.

Based on above we proposed the following:

Proposal 4: RAN2 to confirm the agreement made at RAN2#103 whereby CA duplication deactivation lifts any cell mapping restrictions applied to relevant LCH(s).

Proposal 5: RAN2 to review and agree the CR in [1], implementing the Chengdu agreement on DC duplication and confirming the Gothenburg agreement on CA duplication.
Additionally, in order to ensure that allowedServingCells is applied appropriately, we noted the following: 

Observation 9 For the case of non-duplication and DC duplication, the UE applies allowedServingCells as soon as the relevant configuration is received. Since allowedServingCells also applies to the case of (activated) CA duplication, in this case the configuring of allowedServingCells and the activation of CA duplication should be done in the same RRC message.
Observation 10 While it can already be inferred from the existing normative text in TS38.321v15.3.0, the principle captured in Observation 4 may not be immediately obvious to a network designer. Therefore this restriction (or rather, implementation guideline) should be captured in 38.321, preferably as a NOTE.
Leading us to propose this:

Proposal 6: RAN2 to discuss and agree the CR in [3], which captures Observation 4 in a NOTE.
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