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1 Introduction

In the RAN2#73bis meeting, discussion on Multiple TA was resumed and RAN2 agreed to work on RACH on SCell based solution. During RAN2#74 meeting, RACH on SCell was discussed and following agreements were made. 

	Agreements: 
4:
RACH for positioning is out of the scope of the CA rel-11 discussions. 

7:
For PDCCH order trigger, nNon-contention RACH will be supported for Scell. 


- FFS if contention based RACH access will /will not be supported.

8:
Msg0 will be send on the scheduling cell for this Scell


Msg1 is sent on the UL of the concerning Scell
PDCCH/PDSCH location of Msg2 FFS.

9:
FFS whether there is no simultaneous PRACH sequence transmission


In this contribution, we share our views on the FFS issues on which no consensus has been reached. 
2 Discussion

2.1 Support for contention based RACH
When CA is configured for the UE through the IE RadioResourceConfigDedicated, the parameters of cross carrier scheduling for the configured SCells is also indicated in the IE CrossCarrierSchedulingConfig. This IE indicates whether cross carrier scheduling is configured or not for the concerned SCell as well as the corresponding scheduling cell, if cross carrier scheduling is configured. When an SCell is activated, UE will monitor PDCCH on the scheduling cell, which may be itself or another serving cell, as indicated by the CrossCarrierSchedulingConfig configuration.
Currently contention resolution is based on either C-RNTI on PDCCH of the Pcell or UE Contention Resolution Identity on DL-SCH. If contention based RACH on SCell would be supported, contention resolution through UE contention Resolution Identity doesn’t needs to be considered.  The only method to resolve contention is through C-RNTI. 

In case of contention based RACH, no matter it is performed on Pcell or on SCell for initial UL time alignment, the eNB can’t identify the UE until the contention is resolved. So eNB doesn’t know the configuration of the UE during the RACH procedure, such as whether cross carrier scheduling is configured or not, and which serving cell is the scheduling cell of the concerned SCell if cross carrier scheduling is configured. During contention-based RACH, the PDCCH addressed to RA-RNTI for RAR reception, and the PDCCH addressed to Temporary C-RNTI for Msg3 retransmission, can only be transmitted on the SCell itself, i.e. SIB2-linked DL CC, but not other serving cells. When Msg3 transmitted on the SCell is not successfully received by the eNB, eNB will transmit PDCCH addressed to Temporary C-RNTI on the SCell to schedule the Msg3 retransmission. 

If an SCell without UL time alignment is activated but cross carrier scheduled, the UE should not trigger contention-based RACH procedure on the SCell. Otherwise, the UE would monitor PDCCH on the scheduling cell due to the configuration of cross carrier scheduling. But during the RACH procedure, PDCCH addressed to both RA-RNTI and Temporary C-RNTI is transmitted on the concerned SCell. From this perspective, contention-based RACH on SCell is not workable unless modification on current specification is made. For example, PDCCH monitoring is on the concerned SCell regardless the configuration of cross carrier scheduling during the RACH procedure. This would bring extra efforts, and may contradict with the intention of cross carrier scheduling. 
With the above observation, we propose that MAC layer should not trigger RACH on an SCell, which is cross carrier scheduled. 
Proposal 1: MAC layer should not trigger RACH on an SCell, which is cross carrier scheduled. 
Besides the restriction on cross carrier scheduled SCells, another concern on contention-based RACH procedure on SCell is that more latency will be introduced due to the timing consuming procedure of contention resolution. Furthermore, more complexity and more standardization effort to define contention resolution per cell could be foreseen. With the concerns and questionable gain, we propose that contention based RACH on SCell should not be supported. 
Proposal 2: Contention based RACH on SCell should not be supported. 
2.2 Support for cross carrier scheduling of RACH
As described above, when an SCell is cross carrier scheduled, contention-based RACH on the SCell is not workable based on current specification. But as far as non-contention based RACH triggered by network, the case is different, since eNB does know the configuration of the UE, e.g. whether cross carrier scheduling is configured, and which serving cell is the scheduling cell of the concerned SCell. Below we will demonstrate how cross carrier scheduling works during the non-contention based RACH procedure triggered by network. 

If cross carrier scheduling is configured for an activated SCell, the PDCCH addressed to RA-RNTI for the SCell for RAR reception can be transmitted on the scheduling serving cell. Since no CIF presents in any PDCCH of the serving cell with CRC scrambled by RA-RNTI, the DL assignments received on the PDCCH of the serving cell can only indicate resource allocation of PDSCH transmission on itself, not other serving cells. One example is illustrated in Figure 1, assuming serving cell1 is the scheduling cell of serving cell2, and already in the status of activation. If RACH is triggered on serving cell 2, PDCCH addressed to RA-RNTI can be transmitted on the scheduling cell, i.e. serving cell 1. The PDCCH addressed to RA-RNTI and RAR corresponding to serving cell 2 would be transmitted on serving cell1. Once the RA preamble is transmitted, the UE will monitor the PDCCH of serving cell1 for RAR addressed to RA-RNTI in the RAR window.  
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Figure 1 Cross carrier scheduling is configured

In our understanding, current specification can support cross carrier scheduling of non-contention based RACH. But there is a further requirement that the scheduling serving cell should be in the status of activation and UL time aligned. If cross carrier scheduling for RACH is not supported, RACH can’t be triggered on the SCell which is cross carrier scheduled. 
Proposal 3: Cross carrier scheduling for non-contention based RACH on SCell can be supported. 
Proposal 4: The scheduling cell corresponding to the activated SCell on which RACH is performed should be activated first. 
2.3 Location of PDCCH/PDSCH for Msg2
As explained above, if cross carrier scheduling is configured for the activated SCell, PDCCH addressed to RA-RNTI for the SCell for RAR reception can be transmitted on the scheduling serving cell.

If cross carrier scheduling is not configured, PDCCH addressed to RA-RNTI as well as the corresponding RAR should be transmitted on the concerned SCell itself. One example is illustrated in Figure 2. So PDCCH addressed to RA-RNTI and RAR corresponding to serving cell2 should be transmitted on serving cell2. 
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Figure 2 Cross carrier scheduling is not configured

Proposal 5: If cross carrier scheduling is configured, PDCCH/PDSCH for Msg2 can be transmitted on the scheduling serving cell. 

Proposal 6: If cross carrier scheduling is not configured, PDCCH/PDSCH for Msg2 should be transmitted on the concerned SCell itself.
2.4 Timing/pathloss reference for the SCell with RACH
In current RAN2 specification, initial timing alignment is achieved through Random Access procedure. This involves the UE transmitting a Random access preamble and eNB responding with an initial TA command NTA within the random access response. The eNB can estimate the uplink timing from the Random access preamble transmitted by the UE. The NTA is the absolute offset between the start of a received downlink subframe and a transmitted uplink subframe. The received DL subframe should be on the DL CC on which the RAR is received. 
If cross carrier scheduling is configured for the activated SCell, and RAR is received on the scheduling serving cell as illustrated in section 2.2, the initial TA command NTA should be applied to the received DL subframe corresponding to the scheduling serving cell.

If cross carrier scheduling is not configured for the activated SCell and RAR is received on the concerned SCell as illustrated in section 2.3, the initial TA command NTA should be applied to its own received DL subframe.

Proposal 7: If cross carrier scheduling is configured, reference for initial RACH timing is the DL timing of the scheduling serving cell. 

Proposal 8: If cross carrier scheduling is not configured, reference for initial RACH timing is the DL timing of the concerned serving cell itself. 

After the initial time alignment is achieved through RACH procedure, the subsequent UL timing adjustment through TA command MAC CE for the concerned SCell should be based on the current UL timing of itself. 

Proposal 9: The reference for UL timing adjustment for an UL CC should be the current UL timing of itself. 
As far as pathloss reference for the SCell is concerned, we prefer that SIB2-linked DL CC should be used as pathloss reference. 
Proposal 10: SIB2-linked DL CC is used as pathloss reference. 

2.5 Support for multiple simultaneous RACH from one UE
Parallel RACH has been discussed in [1] and no consensus was reached. In Rel-10, there is only one RA procedure ongoing at any point of time. When RACH on SCell is supported, we may need to consider whether more than one RA procedure can be performed simultaneously, i.e. whether parallel RACH can be supported for Multiple TA.

The motivation to support parallel RACH is that multiple SCells belonging to different TA groups can be activated simultaneously. So that RACH on multiple SCells would not be performed on after another. The gain of low latency can be obtained when multiple SCells belonging to different TA groups are activated at the same time. In our understanding, whether it is worthwhile to support parallel RACH depends on how many TA groups is needed in Rel-11. If only two TA groups would be supported, parallel RACH may be unnecessary, since the TA grouping containing PCell is never deactivated. As we observed in [2], the timing during which UE performs RACH for the SCell is dominant in the latency. Therefore, if more than two TA groups would be supported such as five TA groups, the gain of decreased latency may deserve the complexity of performing parallel RACH.
We prefer to discuss how many TA groups need to be supported in Rel-11 first. If only two TA groups would be needed, multiple simultaneous RACH from one UE needn’t to be supported. Otherwise, multiple simultaneous RACH need to be supported. 
Proposal 11: If only two TA groups would be supported, multiple simultaneous RACH from one UE needn’t to be supported.
Proposal 12: If more than two TA groups would be supported, multiple simultaneous RACH from one UE need to be supported. 
3 Conclusion
In this document, we discuss the remaining issues related to RACH on SCell, and following proposals are made:
Proposal 1: MAC layer should not trigger RACH on an SCell, which is cross carrier scheduled. 
Proposal 2: Contention based RACH on SCell should not be supported. 

Proposal 3: Cross carrier scheduling for non-contention based RACH on SCell can be supported. 

Proposal 4: The scheduling cell corresponding to the activated SCell on which RACH is performed should be activated first.
Proposal 5: If cross carrier scheduling is configured, PDCCH/PDSCH for Msg2 can be transmitted on the scheduling serving cell. 

Proposal 6: If cross carrier scheduling is not configured, PDCCH/PDSCH for Msg2 should be transmitted on the concerned SCell itself.
Proposal 7: If cross carrier scheduling is configured, reference for initial RACH timing is the DL timing of the scheduling serving cell. 

Proposal 8: If cross carrier scheduling is not configured, reference for initial RACH timing is the DL timing of the concerned serving cell itself. 

Proposal 9: The reference for UL timing adjustment for an UL CC should be the current UL timing of itself. 

Proposal 10: SIB2-linked DL CC is used as pathloss reference. 

Proposal 11: If only two TA groups would be supported, multiple simultaneous RACH from one UE needn’t to be supported.
Proposal 12: If more than two TA groups would be supported, multiple simultaneous RACH from one UE need to be supported. 
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