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Discussion and Decision
1      Introduction
In RAN2#81 meeting, it was agreed that when current frame n was evaluated in subframe n-4 to be not in Active Time, CSI/SRS shall not be transmitted [1]. There is one remaining issue of how to handle DRX Command MAC CE since its competition time of processing is a few subframes later compared with that of PDCCH. This contribution discusses this aspect. 
2      Discussion
In [1], n-4 evaluation rule is based on grants/assignments received. The question is which control/data can affect DRX state in addition to grants/assignments. This is discussed in Annex A and it is proposed that only DRX Command MAC CE should be considered in addition to grants/assignments. 
The key difference between DRX Command MAC CE and grants/assignments is that DRX Command MAC CE is transmitted in PDSCH while grants/assignments are in PDCCH. As shown in Figure 1 below, PDSCH processing can only be started after PDCCH processing is finished. Since PDSCH processing itself typically requires much longer time compared with PDCCH processing especially when payload size is large, the difference between the completion time of PDSCH processing and PDCCH processing is typically in the range of a few subframes, depending on UE implementation. 
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Figure 1: Processing for DRX Command MAC CE
The question now is how to handle DRX Command MAC CE for CSI/SRS transmission. There are mainly three options:

Option A: DRX Command MAC CEs are not considered for n-4 evaluation rule. This option is questionable as DRX Command MAC CE can change how UE evaluates whether a subframe is in Active Time or not. Simply ignoring it causes unnecessary transmissions of CSI/SRS.
Option B: treat DRX Command MAC CE in the same way as grants/assignments. In this option, UE should be able to process DRX Command MAC CE in such a way that it can derive whether subframe n is Active Time or not when preparing CSI/SRS transmissions in subframe n. This option puts tight requirements on UE processing capability. One example is shown below for changes to TS 36.321.
	-
in current subframe n, if the UE would not be in Active Time according to grants/assignments/DRX Command MAC CEs received until and including subframe n-4, type-0-triggered SRS [2] shall not be reported.

-
if CQI masking (cqi-Mask) is setup by upper layers:

-
in current subframe n, if onDurationTimer would not be running according to grants/assignments/DRX Command MAC CEs received until and including subframe n-4, CQI/PMI/RI/PTI on PUCCH shall not be reported.

-
else:

-
in current subframe n, if the UE would not be in Active Time according to grants/assignments/DRX Command MAC CEs received until and including subframe n-4, CQI/PMI/RI/PTI on PUCCH shall not be reported.


Option C: treat DRX Command MAC CE differently from grants/assignments, i.e. providing more processing time for DRX Command MAC CE. For this option, we need to decide how many additional subframes are needed for DRX Command MAC CE. One example is shown below for changes to TS 36.321, assuming one additional subframe is needed.
	-
in current subframe n, if the UE would not be in Active Time according to grants/assignments received until and including subframe n-4 and DRX Command MAC CEs received until and including subframe n-5, type-0-triggered SRS [2] shall not be reported.

-
if CQI masking (cqi-Mask) is setup by upper layers:

-
in current subframe n, if onDurationTimer would not be running according to grants/assignments received until and including subframe n-4 and DRX Command MAC CEs received until and including subframe n-5, CQI/PMI/RI/PTI on PUCCH shall not be reported.

-
else:

-
in current subframe n, if the UE would not be in Active Time according to grants/assignments received until and including subframe n-4 and DRX Command MAC CEs received until and including subframe n-5, CQI/PMI/RI/PTI on PUCCH shall not be reported.


Considering UE implementation, it is proposed to adopt Option C. It should be noted that previous Note in TS 36.321 is actually in line with the n-5 approach. For sudden active time stop, previous note states that “After Active Time is stopped due to the reception of a PDCCH or a MAC control element a UE may optionally choose to continue sending CQI/PMI/RI/PTI reports on PUCCH and/or SRS transmissions for up to 4 subframes.” Such note means that if MAC CE is received in subframe n-4, subframe n is also in transition time. Duration of transition time (3 ms vs. 4 ms) was discussed in RAN2#75 meeting when CR [2] adding optional CSI/SRS behavior for sudden active time stop was agreed. The conclusion is to use 4 ms transition time, as shown in the snippet of Chairman notes [4] below.

	Agreements (for Rel8,9,10):

…
7)  Duration of transition period for A->INA (CQI/SRS): 3 or 4 ms ?

      => Will use 4ms period




Proposal 1: adopt Option C for timing requirements for DRX Command MAC CE.
3      Conclusion
In this contribution, we discuss how to handle DRX Command MAC CE for CSI/SRS transmission, and propose the following:
Proposal 1: adopt Option C for timing requirements for DRX Command MAC CE.


Corresponding CR is provided in [3].
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Annex A 
Which control/data can affect DRX state in addition to grants/assignments
In [1], n-4 evaluation rule is based on grants/assignments received. The question is which control/data can affect DRX state in addition to grants/assignments. DRX Command MAC CE can obviously change DRX state. Previous note in TS 36.321 states that “After Active Time is stopped due to the reception of a PDCCH or a MAC control element a UE may optionally choose to continue sending CQI/PMI/RI/PTI reports on PUCCH and/or SRS transmissions for up to 4 subframes.” The reason to use general term “MAC control element” instead of “DRX Command MAC CE” is that the stop of mac-ContentionResolutionTimer can also change DRX state [4]. There are mainly two scenarios for the stop of mac-ContentionResolutionTimer according to section 5.1.5 of TS 36.321, as highlighted below:

	-
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.

-
else if the CCCH SDU was included in Msg3 and the PDCCH transmission is addressed to its Temporary C-RNTI:
-
if the MAC PDU is successfully decoded:

-
stop mac-ContentionResolutionTimer;
-
if the MAC PDU contains a UE Contention Resolution Identity MAC control element; and

-
if the UE Contention Resolution Identity included in the MAC control element matches the CCCH SDU transmitted in Msg3:

-
consider this Contention Resolution successful and finish the disassembly and demultiplexing of the MAC PDU;

……


For the first scenario (highlighted in yellow), PDCCH decoding can be used to determine whether mac-ContentionResolutionTimer should be stopped or not. This scenario is already covered by “grants/assignments” in CR [1]. For the second scenario (highlighted in cyan), after successful decoding of MAC PDU, UE can know whether to stop mac-ContentionResolutionTimer or not. However, the second scenario should not be considered for DRX in RRC_CONNECTED. The reason is that mac-ContentionResolutionTimer is only started after Msg3 is transmitted, and Msg3 is only used for contention based random access. According to TS 36.300 [5], contention based random access are applicable for following events:
	-
Initial access from RRC_IDLE;

-
RRC Connection Re-establishment procedure;
-
Handover;
-
DL data arrival during RRC_CONNECTED requiring random access procedure;

-
E.g. when UL synchronisation status is “non-synchronised”;

-
UL data arrival during RRC_CONNECTED requiring random access procedure;

-
E.g. when UL synchronisation status is "non-synchronised" or there are no PUCCH resources for SR available.


For UEs configured with DRX in RRC_CONNECTED, only the last three events are applicable.
The content in Msg3 is listed below according to TS 36.300 [5]:
	-
After handover, in the target cell:

-
Conveys the ciphered and integrity protected RRC Handover Confirm generated by the RRC layer and transmitted via DCCH;

-
Conveys the C-RNTI of the UE (which was allocated via the Handover Command);

-
Includes an uplink Buffer Status Report when possible.

-
For other events:

-
Conveys at least the C-RNTI of the UE.


It can be seen that C-RNTI is included in Msg3 for the three events applicable for UEs with DRX configured. Therefore only the first scenario is applicable, and the scenario is already covered by “grants/assignments” in CR [1].
In summary, only DRX Command MAC CE should be considered in addition to grants/assignments.
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