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1. Introduction

In RAN4#66 there was some discussion on the need to capture the 5ms interruption allowed on PCell at SCell configuration for intra-band CA. A CR was presented in [1], however, some companies claimed that as RAN2 extend the RRC configuration procedure delay this is not needed.

In this paper we further discuss this topic and explain why we see the need to explicitly capture this requirement in the specifications. 
2. Discussion

In previous meetings it was agreed to allow a 5ms interruption on PCell when SCell is configured/deconfigured for intra-band CA. An LS was sent to RAN2 to inform them about the RAN4 agreement and to ask RAN2 to extend the RRC configuration procedure delay by 5ms[2]. In response to the RAN4 LS RAN2 agreed to extend the procedure delays and this is already captured in 36.331. However, it should be noted that RAN2 specifications neither make any reference nor imply in any way the fact that the extension was introduced to allow for the 5ms interruption on PCell agreed by RAN4.
In [1] a text proposal to reflect the RAN4 agreement and capture the allowed 5ms interruption was proposed, however, some companies were of the opinion that this is not needed as RAN2 already extended the RRC procedure delay. 

We would first like to point out that RAN2 specifications do not mention the 5ms interruption allowed on PCell. It should also be noted that the UE behavior during the RRC configuration/reconfiguration procedure is not defined in RAN2, hence, it is not specified whether the UE is expected to be scheduled during this procedure. The decision whether the UE will be scheduled during the RRC configuration procedure will most likely depend on the eNB scheduler and on the contents of the configuration message. If the parameters changed through the procedure would impact the data demodulation the UE would most likely not be scheduled since the eNB scheduler is not aware of the exact moment that the UE applies the new parameters. However, if the RRC messages modify other parameters(e.g. measurement objects) the UE could still be scheduled during the RRC configuration procedure. 
The SCell configuration procedure does not seem to impact the PCell, however, this is not necessarily true. Several PCell parameters will change such as the UCI format and the transmit power of PUCCH. As stated above, given that the eNB does not know exactly when the UE will apply the new parameters the UE will not be scheduled and UL transmissions will be ignored. Even though it seems difficult to schedule the UE during the SCell configuration procedure there is no clear eNB/UE behavior during this time and, hence, the allowed PCell interruption is not implicitly captured in the RRC configuration procedure.
Furthermore the allowed 5ms interruption is not mentioned in the RAN4 specifications either. The only document that captures the allowed interruption is the LS sent to RAN2 [2] that lead to the extension of the RRC procedure delay.
Considering the above we believe that it would be useful to clarify in the RAN4 specifications that a 5ms interruption is allowed on PCell during the SCell RRC configuration procedure(SCell addition and release).

Proposal 1: Capture the 5ms interruption allowed on PCell during the SCell RRC configuration procedure(SCell addition and release) in 36.133.
It should also be clarified that UL interruptions are also expected as the UL transmitter chain will also be impacted by the LO position change or bandwidth change in the case of multiple UL CA. We note that the interruptions allowed at activation/deactivation and during measurements will also cause UL interruptions and this should also be clarified in the specifications. 

Proposal 2: Clarify in the specifications that the interruptions for CA are also allowed for UL.
A text proposal is provided in the Annex.

3. Conclusion
In this paper we analysed the current specifications with regard to the 5ms interruption on PCell during the SCell RRC configuration procedure and showed that this is not captured nor implied in the current specifications. We believe that the interruptions should be clearly captured in 36.133.
Proposal 1: Capture the 5ms interruption allowed on PCell during the SCell RRC configuration procedure(SCell addition and release) in 36.133.
Proposal 2: Clarify in the specifications that the interruptions for CA are also allowed for UL.
A text proposal is provided in the Annex.
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Annex

7.X
Interruptions with Carrier Aggregation 
7.X.1
Introduction

This section contains the requirements related to the interruptions (packet drops) that are allowed when a UE is operating in CA mode.
7.X.2
Requirements
7.X.2.1
Interruptions at SCell addition/release for intra-band CA
When an intra-band SCell is added or deleted as defined in [36.331] the UE is allowed an interruption of up to 5ms on PCell during the RRC reconfiguration procedure [36.331]. This interruption applies to both receive and transmit.
7.X.2.2
Interruptions at SCell addition/release for inter-band CA
When an inter-band SCell is added or deleted as defined in [36.331] the UE is allowed an interruption of up to [2]ms on PCell during the RRC reconfiguration procedure [36.331]. This interruption applies to both receive and transmit.
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