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1. Introduction

In RAN4#70bis in San Jose del Cabo initial discussions on the potential impact on RRM requirements from introducing Dual Connectivity were carried out [4, 5]. Additionally the RRM specification impact due to introduction of DC was discussed in [6].
In this paper we continue to further discuss some of the foreseen impacts on the UE RRM requirements. We will discuss some of the impacts that could be anticipated to need some considerations due to the introduction of Dual Connectivity. As RAN2 has not yet completed the work on all aspects and details, we will try to focus on aspects where there seems to be some consensus taking into account the information received in the LS’s from RAN2 [3, 7]. 
2. Considerations on potential RRM requirements
It has been agreed by RAN2 [3] that special SCell (PSCell) cannot be deactivated i.e. it is always activated. In DC there is UL at least in on PSCell in the SCG. Additionally the DRX operation is said to be CG specific i.e. MeNB cells and SeNB cells can have same or different and independent DRX operation.
Random Access:

As discussed in [5] the PSCell will support random access procedure. It is our understanding that both contention based and non-contention based RA procedures will be supported. This means that the PSCell will support same random access procedures as the PCell and we expect that the same procedures and also the existing RA requirements from 36.133 can be re-used. The relevant sections in 36.133 might need some updates. 

Proposal 1: RA procedure and related requirements in PSCell can be same as for PCell.

If this proposal can be agreed by RAN4 a CR for capturing such agreement can be provided.

UL transmit timing:
As also discussed in [5] the PSCell shall always have an UL configured, which leads to that transmit timing requirements for the UL in SCG would need to be considered. As it seems the requirements for PSCell UL will be quite similar to PCell we expect that the existing requirements (TA& STAG) can be re-used and applied directly. We expect that it will be possible to use same requirements for SCG as already defined for MCG and dublicate the behaviour of pTAG and sTAG.

Proposal 2: Same pTAG and sTAG requirements as defined for MCG applies also for SCG.
PSCell activation delay:
Activation and deactivation via MAC command is not defined for PSCell. A PSCell is activated when configured and cannot be deactivated – i.e. it is always activated [3]. This fact will impact the current activation and deactivation requirements in section 7.7 which are defined based UE receiving the activation/deactivation commands via MAC message.
Initial step in the DC procedure is currently the configuration/adding of SeNB/PSCell. Currently RAN4 has defined the requirements for SCell activation and deactivation delay in 36.133 Section 7.7 which could be considered as a starting point for the PSCell activation requirements. 
As a first step it would seem most beneficial to start the discussion for the delay requirements from non-blind scenario where the UE can be assumed to have valid timing information of the configured PSCell. Similarly as it is done for the SCell activation delay, the requirement coverage could be later extended also to blind configuration scenarios to separate the cases when UE does not have valid priori information on the timing of the configured PSCell. 
Minor differentiating aspect between SCell and PSCell activation requirements to be considered is the presence of UL in PSCell. UE may be required to transmit RACH towards PSCell, thus it would need to be considered whether some adjustments would need to be taken e.g. covering the UL access procedure related aspects in addition to time need to obtain more accurate timing estimate and RRC delays. 
As PSCell is configured and activated using RRC configuration we see it necessary to extend the activation delay for PSCell. In addition to current delay we would as minimum need to add RRC processing delay, which is defined in 36.331, and defines that from receiving the ‘RRCConnectionReconfiguration’ and until UE sending the ‘RRCConnectionReconfigurationComplete’ the UE is allowed up to 20ms delay. This applies for RRC connection reconfiguration (SCell addition/release) messages.
This means that the overall activation delay of the PSCell would as minimum be the RRC configuration delay in addition to currently defined activation delay applicable for when the activation command is received on UE side in MAC command:

PSCell activation delay (PScell being activated no later than in subframe): n + RRC configuration delay + current SCell activation delay (= n + 44ms)
And this delay would be from when the RRCConnectionReconfiguration is received in subframe ‘n’.

It should be noticed that the 36.331 only defines the RRC delay when it comes to SCell addition/release and does not specifically cover PSCell. 

Proposal 3: Send LS to RAN2 clarifying the processing delay requirements for RRC PSCell configuration (addition/activation and release/deactivation).

DRX in DC and PCell interrupts:
An additional aspect where the DC operation is expected to differ significantly from the basic CA operation is in the handling the connected mode DRX. In CA the DRX configuration and operation is common for all activated cells i.e. DRX all serving cells (PCell and SCell(s)) is synchronized.

In DC MCG and SCG are not necessarily having synchronized DRX as known from CA. In DC the DRX configurations in MCG and SCG are assumed to be separate but from power consumption point of view it is beneficial to coordinate the configurations of the DRX cycles and onDurations. The DRX operations in MCG and SCG are assumed to be independent, e.g., the inactivity timers are independent. Thus the activity in transceivers maybe differ in different CG’s (e.g. due to different data activity). Due to the differences in the DRX expected to be defined for DC compared to CA, the measurement requirements defined for CA may need to be revisited or new re
quirements developed.
As RAN4 should make generic specifications and requirements which are not favouring or limiting any specific UE implementations, we find it relevant to analyse the impacts from potential interrupts in DC already from the beginning of the requirements definitions. This way RAN4 can develop requirements such that full system benefits can be achieved from the DC feature independent from UE implementations. Based on earlier interrupt discussions in RAN4 it seems very likely that for DC there is a need to consider and study the implications of the possible asynchronous transceiver activity behaviour may have on interrupts. For example a specific question for DC is whether there is any interrupt on PCell when activation/deactivation of SCells in SCG? Additionally whether there is any interrupt on PSCell when activation/deactivation of SCells in MCG? The essential question is on the assumption whether the cells of MCG and cells of SCG are supported in single-chipset or different chipset?
Observation 1: RAN4 should study the implications of the possible asynchronous transceiver activity behaviour in DC may have on interrupts. And the assumption whether the cells of MCG and cells of SCG are supported in single-chipset or different chipsets should be decided.
SFN Subframe offsets:

In LS [7], RAN2 asks RAN4 to provide feedback on SFN timing offset reading. We assume the UE observation for SFN timing offset from MeNB and SeNB MIB is feasible. However, for aligning DRX and measurement gaps, in addition to SFN offset also subframe offset is needed. The accuracy (and especially the long term accuracy) of the offsets is FFS.  The network based mechanism will be evaluated later.

Observation 2: UE observation for SFN timing offset from MeNB and SeNB MIB is feasible, but in addition to SFN offset also subframe offset is needed e.g. to potentially align DRX and measurement gaps. 
3. Conclusion

In this contribution we have continued the discussion related to RRM requirements for Dual Connectivity. Although RAN2 work is still ongoing some conclusions have been reached and informed RAN4 [3]. Based on this information it is clear that there are some areas where RAN4 can start its initial consideration and discussions. Based on this information and discussions we proposed:
Proposal 1: RA procedure and requirements in PSCell can be same as for PCell.

Proposal 2: Same pTAG and sTAG requirements as defined for MCG applies also for SCG

Proposal 3: Send LS to RAN2 clarifying the processing delay requirements for RRC PSCell configuration (addition/activation and release/deactivation).

In wide sense the PSCell operations in DC can be said to have similarities for PCell and active SCell in CA. Impacts of the activation and deactivation of transceiver chains has been discussed in context of CA and as independent DRX operation for MeNB and SeNB is possible in DC, it would seem that the possible interrupts would need to be carefully considered for DC as well.
Observation 1: RAN4 should study the implications of the possible asynchronous transceiver activity behaviour in DC may have on interrupts. And the assumption whether the cells of MCG and cells of SCG are supported in single-chipset or different chipsets should be decided
Considering the LS [7], RAN2 asks RAN4 to provide feedback on SFN timing offset reading, we have below observation: 
Observation 2: UE observation for SFN timing offset from MeNB and SeNB MIB is feasible, but in addition to SFN offset also subframe offset is needed to align DRX and measurement gaps. 
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