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Discussion and Decision 
1 Introduction
At RAN2#79 Qingdao meeting it is concluded that the Note in section 5.7 of 36.321 is not changed after voting during the meeting:
Voting:

Option A) Remove the NOTE and mandate UE behavior [8]

Option B) Leave the NOTE as it is [9]

=>
Leave the NOTE as it is.

The main concern from UE vendor to mandate UE’s behaviour is UE’s power consumption. But we do share the view in the paper [1] that it is complicated procedure from network point of view. Since this issue had already been discussed many meetings, we try to figure out one compromised way for both UE vendor and network vendor by mandating UE’s behaviour, but in soft way.
2 Analysis of the issue itself
There are 3 main causes result in uncertainty for UE to send or not to send periodical CSI/SRS:
1, UE need up to 4ms to get ready to transmit periodic CSI/SRS once PDCCH signalling is received

2, In some extreme cases, time between decoding PDCCH signalling and decision for next subframe in uplink is limited due to large TA value [2]

3, UE need up to 4ms to decode MAC CE to decide whether onDurationTimer or drx-InactivityTimer or mac-ContentionResolutionTimer should be stopped

Current Note is:
NOTE: A UE may optionally choose to not send CQI/PMI/RI/PTI reports on PUCCH and/or type-0-triggered

SRS transmissions for up to 4 subframes following a PDCCH indicating a new transmission (UL or DL)

received in subframe n-i, where n is the last subframe of Active Time and i is an integer value from 0 to

3. 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 choice not to send CQI/PMI/RI/PTI reports on PUCCH and/or type-0-triggered

SRS transmissions is not applicable for subframes where onDurationTimer is running and is not applicable for subframes n-i to n.
The red part of the Note can be indicated by following Figure 1:
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Figure 1

Assuming PDCCH signaling is received in subframe n-2, then UE will send periodic CSI/SRS in subframe n-1 and n, but may choose not to send in subframe n+1 and n+2. This is because UE know subframe n-1 and n are within activation time, so it start the preparation 4ms ago i.e. in subframe n-5 and n-4 respectively. UE may choose not to send them in subframe n+1 and n+2 is mainly because UE can only make the decision in subframe n-2 i.e. when receiving the PDCCH signaling.
First of all it is clear that UE can do the preparation quite earlier. Then it is not clear why UE can’t prepare also in e.g. subframe n-3 and n-2 for coming subframe n+1 and n+2. Please note if PDCCH for DL assignment is received when drx-RetransmissionTimer is running then UE should also stop transmitting periodic CSI/SRS in subframe n-1 and n i.e. some of the preparation will be wasted normally. UE should also do similar early preparation during activation time in following cases because even no timer is running when UE expects PDCCH signaling:

· a Scheduling Request is sent on PUCCH and is pending (as described in subclause 5.4.4); or
· a PDCCH indicating a new transmission addressed to the C-RNTI of the UE has not been received after successful reception of a Random Access Response for the preamble not selected by the UE (as described insubclause 5.1.4).
Another good example is for short duration time. For instance duration time is 1ms, then UE should also do the early preparation always 4ms ago before the duration period. So it is clear that UE can prepare for periodic CSI/SRS in advance and UE is already required to do so according to current specification.
In case UE can also do the preparation up to 4ms more than activation time, then uncertainty due to cause 1 can be removed. Take example in Figure1, UE should transmit SRS/CSI in subframe n+1 and n+2, if activation time is extended to these subframes:
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Figure 2

Proposal1: UE should do the preparation for transmitting periodic SRS/CSI 4ms more than activation time.

Unfortunately cause 2 exists when large TA value exists. It also implies that UE can finish PDCCH decoding within one ms in case TA value is not large. So uncertainty due to cause 2 is actually one more ms. Take Figure 1 for example, when UE receive PDCCH in n-2, UE already knows exact situation about activation time from subframe n. So what needed to be specified is UE’s behavior within the subframe n-1 i.e. the subframe following the subframe receiving PDCCH signaling. It is also true for the case when drx-RetransmissionTimer is running. If UE receive one PDCCH indicating DL assignment, actually UE need to continue CSI/SRS transmission for one more ms in this case.
Proposal2: UE is mandated to transmit periodic SRS/CSI in the immediate next subframe following subframe when PDCCH signaling is received
Activation time can also be stopped by MAC CE when onDurationTimer or drx-InactivityTimer or mac-ContentionResolutionTimer is running. The Note says “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”  Here the 4 subframes comes from the fact that UE need up to 4ms to decode MAC CE. In order to simplify both UE and network’s behavior, we can mandate UE to always continue up to 4 subframes in this case. In addition, up to 4 subframes only covers subframes within original activation time. In Figure 3, if this MAC CE intends to stop one running timer, then UE should not transmit in uplink in subframe n+1 and n+2; otherwise subframe n+1 and n+2 should not be affected by this MAC CE from MAC layer point of view. As for subframe n-1 and n, since they are already covered by existing activation time, so even these two subframes are also within uncertainty period UE should still try do uplink transmission to ease UE’s process and simplify UE’s behavior i.e. just to follow activation time.
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Figure 3

In addition ,from UE point of view, when MAC CE is received, propsal2 should be also applied because it start to decode PDCCH signaling at first. So in case UE receive one MAC CE e.g. in subframe n of Figure 1, then UE will extend CSI/SRS transmission for one more subframe. The following subframes depends on PDCCH signaling and relevant timer e.g. inactivity time. 
Proposal3: when one MAC CE to stop UE’s activation time is received, UE shall continue up to 4 subframes which are covered by original activation time

Based on above 3 proposals, the note can be rephrased as:
NOTE: A UE shall send CQI/PMI/RI/PTI reports on PUCCH and/or type-0-triggered

SRS transmissions for one more subframe following a PDCCH

. After Active Time is stopped due to the reception of a MAC control element a UE 
shall continue sending CQI/PMI/RI/PTI reports on PUCCH and/or SRS transmissions for

up to 4 subframes which are covered by activation time. 

Proposal4: to agree on this text proposal

3 Conclusion
Proposal1: UE should do the preparation for transmitting periodic SRS/CSI 4ms more than activation time.

Proposal2: UE is mandated to transmit periodic SRS/CSI in the immediate next subframe following subframe where PDCCH signaling is received

Proposal3: when one MAC CE to stop UE’s activation time is received, UE shall continue up to 4 subframes which are covered by original activation time
Proposal4: to agree on this text proposal in section 2
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