3GPP TSG-RAN WG2 Meeting #90




            R2-152259
Fukuoka, Japan, May 25-29, 2015
Agenda Item:

7.2.2.2
Source: 
Huawei, HiSilicon
Title: 
Remaining issues for PUCCH on SCell
Document for:
Discussion and Decision
1 Introduction
In RAN2 #89bis meeting, RAN2 has made some progresses related to PUCCH on SCell. And there are still some stage 2 issues are left for FFS or needed to be re-visited as following:
· Whether A3 and A5 events should be enhanced for PUCCH SCell

· Whether SPS is supported on PUCCH SCell
· Common or separate DRX for PUCCH SCell
· Whether RLM is needed on PUCCH SCell 
· UCI configuration of PUCCH SCell
· Activation time for PUCCH SCell
In this contribution, we continue to discuss these issues and make some proposals based on the discussion.
2 Discussion
2.1 Enhancing A3/A5 for PUCCH SCell
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Figure 1 A3/5 for PUCCH SCell
In previous meetings, PUCCH grouping has been assumed to be the discussion baseline. However, RAN2 has not reached an agreement on whether A3/5 should be enhanced for PUCCH SCell. 
It is noted that A3/5 enhancement for PSCell of DC was approved in R12 [1]. And in PUCCH SCell grouping, enhancement on PUCCH SCell is also beneficial. This is because the PUCCH SCell carries the PUCCH of the group, i.e., the CSI, A\N and etc. If the channel condition of the PUCCH SCell turns to be bad enough, it is better to indicate to the eNB about the case through RRM measurement. However, A2/4 takes multiple comparisons and may not be triggered at the same time which will cause extra delay to choose a better PUCCH SCell. On the other side, A3/5 only takes one comparison which will save the extra delay.
Beside, very small change is needed in the spec which just is some clarification in field description about the usePSCell IE if we only have one PUCCH SCell in R13. The changes are listed below.

TS 36.331 v12.5.0, section 6.3.5, ReportConfigEUTRA
-----------------------------------------------------------------------------------------------------------------------------------
	ReportConfigEUTRA field descriptions

	usePSCell
If this field is set to TRUE the UE shall use the PSCell instead of the PCell in DC or the UE shall use PUCCH SCell 
instead of PCell in PUCCH on SCell. E-UTRAN configures value TRUE only TRUE only for events A3 and A5, see 5.5.4.4 and 5.5.4.6.


-----------------------------------------------------------------------------------------------------------------------------------

Hence, we propose that:
Proposal 1: Enhance A3/A5 for PUCCH SCell.
2.2 SPS supporting on PUCCH SCell

In the legacy CA, SPS is not supported on SCell, and this is because SPS is targeted at traffics with low bit rate and fixed periodicity, e.g. VoIP, and in most cases PCell is already sufficient to carry these kinds of traffic. Besides, there are some complexities to support SPS on SCell as shown in [2] and most of the complexities come from the fact that an SCell can be de-activated.
In DC, it was agreed to support SPS on PSCell, and as we can see the major motivation is to reduce the PDCCH load in SeNB [3], and cross carrier scheduling is not allowed across eNBs thus cannot be used to solve the issue. And since PSCell cannot be de-activated, the complexity to support this is limited.
In RAN2 #89 meeting, it was agreed that activation/deactivation should be supported for PUCCH SCell[4]. The non-continuous availability of the PUCCH SCell resource will have great impact on the UE behaviour if we support SPS on PUCCH SCell, and this is totally different from the case in DC. 
Hence we have the following proposal:
Proposal 2: No SPS is supported on PUCCH SCell.
2.3 DRX configuration
In R10 CA as well as in LAA, the UE maintains the same DRX configuration for all the serving cells. And in DC the UE supports separate DRX configurations for MeNB and SeNB. Since the UE should support multiple PUCCHs and up to 32 carriers in R13, the DRX configuration issue may need re-confirmed.

The potential options are listed below:

· Common DRX: The same DRX configuration is maintained for all the serving cells.

· Group DRX: Different DRX configurations are maintained for different PUCCH cell groups.

· Cell DRX: Different DRX configurations are maintained for different serving cells.

Apparently, the flexibility is obtained with the scarification of simplicity, i.e. the Cell DRX solution is the most flexible solution but with highest complexity. If there is no serious issue found, it is reasonable to apply Common DRX for the UE supporting CA enhancement in R13 for its simplicity.

Proposal 3: Common DRX is reused for CA enhancement in R13.
2.4 RLM on PUCCH SCell
In RAN2 #89 meeting, the agreement that do not support RLM on PUCCH was made. This is for the reason that the eNB may figure out that the UE’s downlink radio link based on the CQI reporting which is transmitted on the PCell.

However, in RAN1 #80bis meeting, it was agreed that PUCCH groups are independent for UCI reporting. In this way, the UCI including CSI and A/N of the PUCCH SCell group should only be reported on the PUCCH SCell. In this case, if the radio link of the PUCCH SCell fails, the eNB could not easily detect the case anymore. If the TA or pathloss of PUCCH SCell is missing, the CQI on it may give opposite indication. The eNB may even wrongly consider that it is uplink power control issue and may exacerbate the interference by increasing the UE transmission power.
On the other side, the RRM measurement is one kind of solution for large scale pathloss. Thus, it is not reliable to detect the radio link failure.
Thus, it is necessary that the UE performs RLM on PUCCH SCell. The UE also shall stop UL transmission towards the corresponding PUCCH cell group when RLF happens on PUCCH SCell.
Proposal 4: The UE shall perform RLM on PUCCH SCell. The UE also shall stop UL transmission towards the corresponding PUCCH cell group when RLF happens on PUCCH SCell.
2.5 Configuration of UCI for PUCCH SCell
Regarding the configuration of UCI for PUCCH SCell, there are two options:

Option1:  always configured on the PUCCH SCell.

Option 2:  configurable either on PUCCH SCell or on PCell 

Since it has been agreed that “Cross-carrier scheduling between PUCCH CGs is not supported” in last RAN1 meeting, Option1 is straightforward way, and has minimize specification impacts. Thus the definition for Secondary PUCCH group in [5] could be revised as following:
	Secondary PUCCH group: A group of SCells including the PUCCH SCell whose PUCCH signalling is associated with the PUCCH on the PUCCH SCell.


Proposal 5: The UCI for PUCCH SCell shall always be configured on the PUCCH SCell.
2.6 Activation time for PUCCH Scell

In RAN2 #89bis, the activation timeline for PUCCH SCell was agreed as following:
	· Activation/deactivation timeline (Timing in relation to activation/deactivation MAC CE received in subframe n):

· Upon activation of PUCCH SCell, UE starts transmitting PUCCH on the PUCCH SCell as soon as the activation of this PUCCH SCell completed i.e. the UE is not required to report CSI on this PUCCH 8 subframes after activation command;

· Upon activation of SCell belonging to Secondary PUCCH group, the CSI for the SCell shall be transmitted from n+8 but not before the activation of the PUCCH SCell is completed;


With this agreement, the PUCCH SCell could transmit CSI even before subframe n+8 if the UE activation of PUCCH SCell is completed before n+8. This is not align with what has been specified activation time for SCell in [6] as following where all the SCell activation action shall no earlier than subframe n+8.
	When a UE receives an activation command [8] for a secondary cell in subframe n, the corresponding actions in [8] shall be applied no later than the minimum requirement defined in [10] and no earlier than subframe n+8, except for the following:

-
the actions related to CSI reporting 
-
the actions related to the sCellDeactivationTimer associated with the secondary cell [8] which shall be applied in subframe n+8. 


Therefore we propose the PUCCH SCell shall not transmit CSI before subframe n+8 to align with the SCell activation time in current specification. And the agreements from last RAN2 meeting could be revised as:
	· Activation/deactivation timeline (Timing in relation to activation/deactivation MAC CE received in subframe n):

· Upon activation of PUCCH SCell, UE starts transmitting PUCCH on the PUCCH SCell as soon as the activation of this PUCCH SCell completed after n+8  i.e. the UE is not required to report CSI on this PUCCH 8 subframes after activation command;

· Upon activation of SCell belonging to Secondary PUCCH group, the CSI for the SCell shall be transmitted from n+8 but not before the activation of the PUCCH SCell is completed;


Proposal 6: Upon activation of PUCCH SCell, the UE starts transmitting PUCCH on the PUCCH SCell as soon as the activation of this PUCCH SCell completed after n+8.
3 Conclusion
In the contribution, we discuss some stage 2 leftover issues for supporting PUCCH on SCell and we have the following proposals based on the discussion:
Proposal 1: Enhance A3/A5 for PUCCH SCell.
Proposal 2: No SPS is supported on PUCCH SCell.
Proposal 3: Common DRX is reused for CA enhancement in R13.
Proposal 4: The UE shall perform RLM on PUCCH SCell. The UE also shall stop UL transmission towards the corresponding PUCCH cell group when RLF happens on PUCCH SCell.
Proposal 5: The UCI for PUCCH SCell shall always be configured on the PUCCH SCell.
Proposal 6: Upon activation of PUCCH SCell, the UE starts transmitting PUCCH on the PUCCH SCell as soon as the activation of this PUCCH SCell completed after n+8.
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