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Introduction 
In this discussion paper, we describe two issues that we have encountered during IOT tests with infra vendors. They both are related to expected UE behaviors for handling de-/activation MAC CEs. 
Discussion
NR has a set of MAC CEs that are used to dynamically de-/activate UE’s radio resources or MIMO states. In this paper, we’d like to discuss the following set of such MAC CEs:
· de-/activation of spatial relation of PUCCH resource MAC CE;
· de-/activation of UE-specific PDSCH TCI state MAC CE;
· TCI state Indication for UE-specific PDCCH MAC CE;
· de-/activation of SP CSI-RS/CSI-IM resource set MAC CE;
· de-/activation of SP ZP CSI-RS resource set MAC CE;
· de-/activation of SP CSI reporting on PUCCH MAC CE;
· de-/activation of SP SRS MAC CE;
· de-/activation of SP SRS for positioning MAC CE.
In the rest of the paper, we will refer them collectively as de-/activation MAC CEs for radio resources/states. 
Case 1
It is observed in our IOTs that NW sometimes send an SCell activation MAC CE and activation MAC CE for a radio resource/state (e.g. SP-SRS, TCI states for PDCCH/PDSCH) configured on that SCell in the same TB or in the same slot. We have encountered different understandings of what UE’s expected behaviors should be in this case.
· Understanding A: the target SCell is not considered activated until the time which is the minimum timing requirement for SCell activation defined in TS38.213 after the activation MAC CE is received. Therefore, when an activation MAC CE for radio resources/states is received in the same TB or in the same slot as an SCell activation MAC CE, UE should consider it an error case, as the associated SCell is still in deactivated state. 
· Understanding B: network’s intention in this case is clear, i.e. it wants to activate the SCell and the radio resources/states together. Hence UE should follow network’s intention and activate the target SCell and radio resources/states at the same time. 
We think Understanding A is the correct interpretation of the current specs, for the following reasons: 
· First, it takes UE some time to process and understand a received MAC CE. The amount of time, according to TS38.213, is at least after it sends the HARQ feedback for the TB and up to 3ms after the HARQ transmission. During this period, UE is not expected to know that the SCell is going to be activated. 
· Second, each DL MAC CE is an independent control message. Its processing should not depend on other MAC CEs received in the same TB or in the same slot. However, Understanding B violates this principle, i.e. it would require UE to process all MAC CEs received in a TB or in the same slot before UE can act upon any of them. That implicitly tightens the timing requirement for MAC CE processing, and hence is not backward compatible.
Proposal 1.	RAN2 confirm and capture the following understandings of R15/16 UE behaviors in the Chair’s meeting minutes:
· When UE receives an SCell activation MAC CE to activate a deactivated SCell, the target SCell is considered deactivated until after the minimum timing requirement for SCell activation defined in TS 38.213.
· It is an error case if UE receives a MAC CE activating radio resources/states configured on a deactivated SCell. 
Case 2
This case is related to the question whether a radio resource/state is deactivated together with deactivation of the SCell on which it is configured. For example, suppose NW executes the following sequence of de-/activations:
1. Activate SCell #1;
2. Activate, e.g. TCI state for UE-specific PDSCH, on SCell #1;
3. Deactivate SCell #1;
4. Re-activate SCell #1 sometime later.
Companies have different understandings of whether UE’s radio state (e.g. PDSCH TCI state) is in activated state when SCell is re-activated in Step 4. 
The different understandings perhaps stem from the following text in the current spec:
	1>	else if an SCell Activation/Deactivation MAC CE is received deactivating the SCell; or
1>	if the sCellDeactivationTimer associated with the activated SCell expires:
2>	deactivate the SCell according to the timing defined in TS 38.213 [6];
2>	stop the sCellDeactivationTimer associated with the SCell;
2>	stop the bwp-InactivityTimer associated with the SCell;
2>	deactivate any active BWP associated with the SCell;
2>	clear any configured downlink assignment and any configured uplink grant Type 2 associated with the SCell respectively;
2>	clear any PUSCH resource for semi-persistent CSI reporting associated with the SCell;
2>	suspend any configured uplink grant Type 1 associated with the SCell;
2>	flush all HARQ buffers associated with the SCell;
2>	cancel, if any, triggered consistent LBT failure for the SCell.


One may notice that among the procedures/resources that UE deactivates, stops, clears, suspends, flushes, or cancels, there is no mentioning of radio resources/states de-/activated by MAC CEs. And to the best of our knowledge, there does not seem to be any official agreements on UE behaviors in the above scenario. This hence creates room for different interpretations.
One type of understanding is that all radio resources/states which require MAC CEs to de-/activate are implicitly deactivated when the SCell is deactivated. Therefore, after the SCell is re-activated, network does need to send an activation MAC CE to explicitly re-activate them. 
Another type of understanding is that the current spec is fine, based on the following interpretation. Radio resources/states de-/activated by MAC CEs, especially those related to MIMO, are not deactivated upon the SCell deactivation, because there is no spec text requiring UE to do that. Once the SCell is re-activated, those radio resource can be used by UE again, without any additional signaling. For radio resources (e.g. CSI report, SRS transmission), their transmissions are stopped when the associated BWP is deactivated upon SCell deactivation.  
We think the first understanding makes more sense, for the following reasons. Because all link maintenance procedures and UL transmissions on a deactivated SCell are stopped, network would not have any feedback needed to update UE’s radio states (e.g. TCI states for PDSCH/PDCCH). They then would become obsolete, if the SCell remains deactivated longer than UE’s channel coherence time. As a result, network should re-activate UE’s radio states after the SCell is re-activated, instead of using the old states. As to radio resources (e.g. SP-SRS), it seems both understandings could work. But it is more desirable to have a unified/consistent UE behavior for all the de-/activation MAC CEs. 
Based on the results of our IOTs, the above is also the understanding of most infra vendors. We hence respectively request RAN2 to confirm it is the common understanding that R15/16 UEs should follow.
Proposal 2.	RAN2 confirm and capture the following understanding of R15/16 UE behaviors in the Chair’s meeting minutes:
· After an SCell is deactivated, all radio resources/states on that SCell which are de-/activated by MAC CEs are deactivated. They remain deactivated until network re-activate them by their respective activation MAC CEs. 
Conclusion
For the following set of MAC CEs:
· de-/activation of spatial relation of PUCCH resource MAC CE,
· de-/activation of UE-specific PDSCH TCI state MAC CE,
· TCI state Indication for UE-specific PDCCH MAC CE,
· de-/activation of SP CSI-RS/CSI-IM resource set MAC CE,
· de-/activation of SP ZP CSI-RS resource set MAC CE,
· de-/activation of SP CSI reporting on PUCCH MAC CE,
· de-/activation of SP SRS MAC CE,
· de-/activation of SP SRS for positioning MAC CE,
which are referred to as de-/activation MAC CEs for radio resources/states, we’d respectively request RAN2 discuss and agree to the following proposals:
Proposal 1.	RAN2 confirm and capture the following understandings of R15/16 UE behaviors in the Chair’s meeting minutes:
· When an SCell activation MAC CE is received, the target SCell is considered deactivated until after the minimum timing requirement for SCell activation defined in TS 38.213.
· It is an error case if UE receives a MAC CE activating radio resources configured on a deactivated SCell. 
Proposal 2.	RAN2 confirm and capture the following understanding of R15/16 UE behaviors in the Chair’s meeting minutes:
· After an SCell is deactivated, all radio resources/states on that SCell which are de-/activated by MAC CEs are deactivated. They remain deactivated until network re-activate them by their respective activation MAC CEs. 
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