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Discussion and Decision
1 Introduction 
At RAN#70bis the contention resolution Msg4 for the case of C-RNTI MAC CE included in Msg3 has been restricted on the Pcell [1]:

“msg4 reception restricted to allocations/grants signalled on PCell PDCCH (even for SCells)”
The agreement is that the contention resolution Msg4 for the case of C-RNTI MAC CE included in Msg3 must be a PDCCH transmission received on the Pcell, but there’s no decision on whether the Msg4 could schedule resources on Pcell only or could either schedule resources on Pcell itself or cross schedule on Scells.
2 Discussion
A UE would perform a random access procedure in the following five cases in RRC-CONNECTED state:

case1: Sending D-SR failure, i.e. D-SR sending reaches the maximum amount of attempts;
case2: UL data arrival when the UE is uplink "non-synchronised" (including the sending of SR when there is no valid PUCCH resource configured for SR);
case3: DL data arrival when the UE is uplink "non-synchronised", i.e. to respond to a PDCCH order;
case4: Handover;

case5: RRC re-establishment;

For case5, when the UE initiates RRC re-establishment, all the Scells will be released. And also for case4 (Handover) only one cell is involved in the random access procedure. Only in the remaining three cases the random access procedure would be performed in presence of multiple serving cells. For case1 and case2 and the contention resolution is considered successful as described in the yellow highlighted part in table 1. For case3, the contention resolution is considered successful as described in the green highlighted part in table1.

	Once Msg3 is transmitted, the UE shall:

-
start mac-ContentionResolutionTimer and restart mac-ContentionResolutionTimer at each HARQ retransmission;

-
regardless of the possible occurrence of a measurement gap, monitor the PDCCH until mac-ContentionResolutionTimer expires or is stopped;

-
if notification of a reception of a PDCCH transmission is received from lower layers, the UE shall:

-
if the C-RNTI MAC control element was included in Msg3:

-
if the Random Access procedure was initiated by the MAC sublayer itself and the PDCCH transmission is addressed to the C-RNTI and contains an UL grant for a new transmission; or 

-
if the Random Access procedure was initiated by a PDCCH order and the PDCCH transmission is addressed to the C-RNTI: 

-
consider this Contention Resolution successful;

-
stop mac-ContentionResolutionTimer;

-
discard the Temporary C-RNTI;

-
consider this Random Access procedure successfully completed.
……

-
if mac-ContentionResolutionTimer expires:

-   discard the Temporary C-RNTI;

-  consider the Contention Resolution not successful.


Table 1

In this contribution, we first analyze the above first three cases one by one, to see whether allowing cross scheduling on Scells from Msg4 is feasible or not. Then we make a comparison of the specification complexity between the two options. In the end some further benefits are highlighted in case we have no restriction on the cross scheduling of resources on Scells from Msg4.

2.1 Use cases
Case1: Sending D-SR failure, i.e. D-SR sending reaches the maximum amount of attempts
When a Regular BSR has been triggered while there are no UL resources allocated and configured, a D-SR is triggered. If the attempt of sending D-SR reaches the maximum amout dsr-TransMax, the UE will initiate a Random Access procedure to get an uplink grant as soon as possible.When the D-SR failure occurs, the activated Scells remain activated and they could be cross scheduled by Msg4.

Observation1-1: In case 1, the activated Scells remain activated and they could be cross scheduled by Msg4.
Case2: UL data arrival when the UE is uplink "non-synchronized"
When the UE is uplink “non-synchronised” and there is uplink data to transmit, the UE initiates a random access procedure to achieve synchronization and to get an uplink grant as soon as possible.

If the UE loses its uplink sync, there has been a minimum of 0.5 second time without any grants on Pcell or Scells. We believe that eNB should deactivate all SCells before the uplink sync is lost [2]. Although a final consensus on the (de)activation of UL SCCs has not been reached yet, the assumption here is that (de)activation is not applied to UL SCCs. Since the pathloss reference could be configurable between SIB2-linked DL CC and Pcell, when the DL SCC of a Scell is deactivated, the pathloss reference of the corresponding UL SCC could be switched to the DL PCC, and as a result the UL SCC of this Scell could be cross scheduled by Pcell (Fig. 1). 

For case2, the contention resolution is considered successful if the PDCCH transmission addressed to the C-RNTI is received and the PDCCH transmission contains an UL grant for new transmission. Although in this case2 all the DL SCCs would be deactivated, the UL SCCs could still be cross scheduled by Msg4, thanks to the pathloss reference of the UL SCCs that can be switched to the DL PCC. That is, the UL grant mentioned above – successfully concluding the contention resolution - could be an UL grant for an UL SCC cross scheduled by Msg4.
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Fig. 1
Observation1-2: In case 2, the UL SCCs of the deactivated Scells could be cross scheduled by Msg4.
Case3: DL data arrival when the UE is uplink "non-synchronized", i.e. to respond to a PDCCH order

When the UE is uplink “non-synchronised” and there is downlink data to transmit, the eNB will send a PDCCH order to initiate a random access procedure to synchronise the UE and send the downlink data as soon as possible.

For case3, the contention resolution is considered successful if the PDCCH transmission addressed to the C-RNTI is received. The PDCCH transmission could contain either an UL grant for new transmission or a DL assignment. As for case2, before the UE loses its uplink sync, we believe that all the DL SCCs have been deactivated. That is, Msg4 cannot cross schedule on any DL SCCs but only schedule DL assignments on the Pcell itself. However, in case the PDCCH transmission contains a DL assignment, there’s no need to explicitly restrict that it should be a DL assignment on Pcell:  of course the eNB would have the knowledge that all of the DL SCCs have been deactivated in this case and it would not attempt to cross schedule on the DL SCCs. 
Observation1-3: In case3, there’s no need to mandate that Msg4 can only schedule on Pcell, because the eNB would of course have the knowledge that all of the DL SCCs have been deactivated.
Observation1: From the analysis of the three random access procedure cases performed with multiple serving cells, allowing cross scheduling on Scell from Msg4 is feasible, especially cross scheduling of UL grants on UL SCCs.

2.2 Complexity of specification modification

Regarding the modification to the specification, if we allow cross scheduling of Msg4 on Scells, the MAC specification could remain completely untouched. While if we restrict that the Msg4 could only schedule on Pcell, we should introduce some clarification in the MAC specification. One possible example is shown in the table 2.
	Once Msg3 is transmitted, the UE shall:

-
start mac-ContentionResolutionTimer and restart mac-ContentionResolutionTimer at each HARQ retransmission;

-
regardless of the possible occurrence of a measurement gap, monitor the PDCCH until mac-ContentionResolutionTimer expires or is stopped;

-
if notification of a reception of a PDCCH transmission is received from lower layers, the UE shall:

-
if the C-RNTI MAC control element was included in Msg3:

-
if the Random Access procedure was initiated by the MAC sublayer itself and the PDCCH transmission is addressed to the C-RNTI and contains an UL grant for a new transmission on the Pcell; or 

-
if the Random Access procedure was initiated by a PDCCH order and the PDCCH transmission is addressed to the C-RNTI and contains an UL grant for a new transimission on the Pcell or a DL assignment on the Pcell: 

-
consider this Contention Resolution successful;

-
stop mac-ContentionResolutionTimer;

-
discard the Temporary C-RNTI;

-
consider this Random Access procedure successfully completed.
……

-
if mac-ContentionResolutionTimer expires:

-   discard the Temporary C-RNTI;

-  consider the Contention Resolution not successful.


Table 2
Observation2: Regarding the complexity to modify the specification, there’s no need to restrict that the Msg4 only schedules on Pcell.

2.3 Further benefits

For case1, the UE initiates a Random Access procedure once the D-SR fails to request for an uplink grant to ensure that the Regular BSR or high priority/new arrived uplink data could be sent as soon as possible. And for case2, UL data arrival when the UE is uplink "non-synchronised", the UE initiates a random access procedure to achieve synchronization and to get an uplink grant as soon as possible. If Msg4 is restricted to schedule resources the Pcell only and the Pcell is characterized by high load at that time (e.g. the Pcell could not allocate enough UL resource in the duration of mac-ContentionResolutionTimer), the contention resolution would fail and the UE should try another RACH procedure. As a result, the Regular BSR or high priority/new arrived uplink data could be delayed for quite a long time. To ensure the Regular BSR or high priority/new arrived uplink data could be sent as soon as possible, and also to make the scheduler of the eNB more flexible, it is beneficial to let Msg4 cross schedule resources on an Scell.
Observation3: Allowing cross scheduling in Msg4 could reduce the load on Pcell to some extent and make the scheduler of the eNB more flexible.

Considering the analysis above it is then suggested to allow cross scheduling on Scells from Msg4.
Proposal: There’s no need to mandate that Msg4 could schedule resources on Pcell only.
3 Conclusion 
This contribution has analysed the feasibility, impact on the specification and benefits of allowing cross scheduling on Scells from Msg4, leading to the following observations and final proposal.
Observation1: From the analysis of the three random access procedure cases performed with multiple serving cells, allowing cross scheduling on Scell from Msg4 is feasible, especially cross scheduling of UL grants on UL SCCs.
Observation2: Regarding the complexity to modify the specification, there’s no need to restrict that the Msg4 only schedules on Pcell.

Observation3: Allowing cross scheduling in Msg4 could reduce the load on Pcell to some extent and make the scheduler of the eNB more flexible.

Proposal: There’s no need to mandate that Msg4 could schedule resources on Pcell only.
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