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Discussion and Decision
1
Introduction
In WG2 75bis, it was agreed that RA based solution will be used for supporting multiple timing advance in Rel-11. So UE will need to support RA on SCell which is not in the same TA group with PCell, to acquire the TA value. 

In cross carrier scheduling case, it is not decided how to transmit the Msg2 to avoid the possible ambiguity among different UEs who may transmit the preamble with same ID on the PRACH resource with same RA-RNTI but on the different UL SCell. Currently, there are four options listed on the table which were

	PDCCH for Msg2 on same cell as Msg1 (SIB2-linked):

a) Msg2 PDCCH addressed to RA-RNTI (CSS) on the same SCell as Msg1?

PDCCH for Msg2 on different cell than Msg1 possible (PDCCH-less SCell-only TA group supported):

b1) Msg2 PDCCH addressed to RA-RNTI (CSS) on the PCell?
b2) Msg2 PDCCH is addressed to RA-RNTI (CSS) on a scheduling P/SCell of the SCell of Msg1?

b3) Msg2 PDCCH is addressed to C-RNTI (USS) on the PCell or on an SCell configured with PDCCH?


An LS was sent to RAN1 to ask 
rrently, there are four options listed on the table which were

 with same RA-RNTI but on the different UL SCell.ther UL transmiabout enable blind decoding on CSS on SCell [1], and the feedback from RAN1 [2] is that RAN1 would prefer not to increase the total number of blind decodes. RAN1 has not reached the consensus on the complexity to enable monitoring the common search space on SCell for Msg2 (even without increasing the number of blind decodes), because RAN1 has not performed trade-off analysis among different options taking into account the overall complexity in both RAN1 and RAN2. 
In this paper, we discussed the pros and cons of each option, and gave our preference on these options. 
2
Position of Msg2
Given RAN1 had already concluded that increasing the total number of blind detection on SCell is not preferred. We think to support solution a) will need some further discussion on how to utilize the blind decoding capability of UE, and how to do trade-off in both RAN1 and RAN2. Moreover, since RAN2 had already agreed that PDCCH for Msg2 on a different cell than Msg1 will be supported, we will have to choose one of the solution from b1, b2, and b3. So in this paper, we just compared the solution b1, b2 and b3, and showed our preference. 
2.1

b1: Msg2 PDCCH addressed to RA-RNTI (CSS) on the PCell
To send the Msg2 PDCCH addressed to RA-RNTI on PCell will not increase the total number of blind decoding on SCell. However, some further solution will be needed to let UE know which random access response is for its own. Currently, there might be two possible solutions to distinguish the RAR for different UE. 
· Solution b1-1: To have some modification of the calculation of RA-RNTI by including also the cell index. 
· Solution b1-2: To modify the format of RAR to include the cell index
The first solution could perfectly distinguish the RAR from different UL SCell. However, because RAN2 had agreed in Rel-10 that cell index will be UE specific, simply using the current cell index will still cause the ambiguity at UE side. Thus a new cell specific cell index will be needed to make this solution workable. Moreover, from the PDCCH capacity point of view, currently SI-RNTI, P-RNTI, TPC-RNTI and RA-RNTI will be transmitted in common search space. There is only one SI-RNTI and only one P-RNTI, the number of TPC-RNTI will depend on the eNB configuration, the number of RA-RNTI will depend on how many PRACH are configured for the current radio frame, so most of the common search space will be used by PDCCH addressed to RA-RNTI and TPC-RNTI if configured. By adding the cell index into the calculation of RA-RNTI, the number of required RA-RNTI will be doubled or even more depends on the configuration, so this will also cause higher PDCCH blocking rate on the common search space on PCell, which could support at most four PDCCHs at one subframe.
To let all the UE decode the RAR correctly, eNB has to use conservative modulation and coding scheme to transmit the RAR. So the efficiency of such 

By adding the cell index into the calculation, the RAR for legacy UE and new UE will not be multiplexed together, so it will be possible to simply the RAR format, e.g. omit the T-C-RNTI which is only useful for initial access UE, because the only purpose of doing RA on SCell is to acquire the TA value. 
Observation #1: extend RA-RNTI will require a new cell specific index, and also increase the blocking rate on the common search space on PCell; simplification of the RAR format is possible.
The second solution will require some modification of the RAR format. However, because the RAR is one common MAC CE which could be detected by both legacy UE and new UE, backward compatiblility should be ensured at first. One possible solution is to use the padding area to carry the new UE’s RAR, but by this solution, a new cell specific cell index will also be required to let new UEs identify which UL SCell the detected RAR should apply to. 
Because the RAR for new UE will be taken as padding bits by legacy UE, it is also possible to simplify the RAR format to reduce some unnecessary information for the RA procedure on SCell, e.g. T-C-RNTI
Observation #2: modify the RAR format will require a new cell specific index; simplification of the RAR format is possible.
2.2

b2: Msg2 PDCCH is addressed to RA-RNTI (CSS) on a scheduling P/SCell of the SCell of Msg1
To send the Msg2 PDCCH addressed to RA-RNTI on a scheduling P/SCell, we will also need some modification on either RA-RNTI or format of RAR. So the detail solution will be same as those mentioned in solution b1, the difference is only the PDCCH position. 

Because RAN1 had already concluded that increasing the total number of blind detection on SCell is not preferred, and some trade-off analysis among different options taking into account the overall complexity in both RAN1 and RAN2 will be needed. So if solution b2 is applied, RAN2 will have to ask RAN1 again on how to “borrow” the blind detection from USS on SCell to CSS, to enable the blind detection on CSS on SCell, and this will make this solution the most complex one.And because the gain of such solution has not been justified while the other two solutions will not require such RAN1 complexity, we think RAN2 should focus on solution b1 and b3 for further discussion.
Observation #3: solution b2 will introduce additional RAN1 complexity compared to solution b1
2.3

b3: Msg2 PDCCH is addressed to C-RNTI (USS)
The assumption of applying such C-RNTI based Msg2 is that only contention free random access is supported. Because the UE who sent the dedicated preamble is known by eNB in this case, eNB could send UE the RAR by dedicated transmission (i.e. Msg2 PDCCH is addressed to C-RNTI). This solution will not require UE to do blind decoding on CSS on SCell, so there will be no impact from RAN1 point of view. And because RAR is transmitted dedicately, there will be no backward compatibility issue; simplification of the RAR format is possible for this case. Moreover, eNB could send this RAR on any cell, cell specific cell index will not be needed. For dedicated transmission, UE could send the feedback to eNB so eNB will have better knowledge on how the RA procedure goes compared to the other two, and HARQ is possible to be applied to the Msg2 transmission.
Observation #4: solution b3 will not need cell specific cell index, HARQ of Msg2 is possible for this solution.
All the three solutions could be workable and also have some impact to the current specification. Table below shows the  pros and cons and also the spec impact of each solution
	solution
	Increase PDCCH blocking rate
	New cell index
	Simplification of RAR
	HARQ
	Feedback of Msg2
	Specification Impact

	b1-1
	Yes
	Yes
	Yes
	No
	No
	· New cell index should be configured with RRC signalling

· New calculation of RA-RNTI need to be defined in MAC layer

· Possible to simplify the RAR format

	b1-2
	No
	Yes
	Yes
	No
	No
	· New cell index should be configured with RRC signalling

· Modification of the RAR format in MAC layer

	b3
	No
	No
	Yes
	Yes
	Yes
	· Possible to simplify the RAR format

· Re-define the successful of RA procedure on SCell


From the above analysis, we prefer solution b3 because it only has impact to MAC layer, and will not need any new cell index. What’s more, UL feedback and HARQ is possible for this solution, so eNB could have a better knowledge of how the RA procedure goes, and could just retransmit the Msg2 to reduce delay if RAR reception fails. 
Proposal #1: Only solution b3 should be supported for the RA procedure on SCell
3
Supporting of contention based RA
For the RA procedure on SCell, the only purpose is to let UE acquire the TA value for sTAG. Because UE will be at the RRC_CONNECTED state in such case and eNB could allocate the dedicated preamble and PRACH via PCell, contention free random access is preferred. Even if there is lack of contention free resource in a certain subframe, eNB could do time-domain balancing (i.e. delay the RA trigger for several subframes), and the delay will be still less than that costed by a contention based RA procedure
Proposal #2: Not to support contention based random access on SCell

4
Conclusion 

Proposal #1: Only solution b3 should be supported for the RA procedure on SCell
Proposal #2: Not to support contention based random access on SCell
5
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