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Discussion and decision
1 Introduction
During RAN2#57bis, RAN2 agreed on some basic “DRX rules” for non-RT transmissions.

It was also clarified that the main difference for the UE being in DRX and being in non-DRX is that in DRX the UE does not monitor PDCCH (at least not for PDSCH related transmissions), and in non-DRX the UE does monitor PDCCH.

It was not really clarified what the relation is between DRX and configured UL control transmissions like CQI or broadband pilot. This issue we would like to address in this contribution.

2.
CQI transmissions during DRX ?
We assume (as already almost agreed on the RAN2 reflector) that there is no reason to allow/mandate CQI transmissions during DRX:
· Mandating CQI transmissions during DRX seems unnecessary in absence of DL transmissions

· Mandating CQI transmissions during DRX seems to undermine the main purpose of DRX, i.e. enabling UE power reduction.

=> Proposal 1: Configured CQI opportunities are only used during non-DRX
Note: this proposal does not address the case of using 1 CQI value as a “scheduling request”.

3.
Broadband pilot transmissions during DRX ?

Remaining question is whether broadband pilot transmissions should take place during DRX ? 

It seems clear that there is no reason to have the same frequency of broadband pilot transmissions during DRX as in non-DRX: in non-DRX frequent UL transmissions might need to be scheduled by the eNB which benefits from a broadband pilot reception. However in DRX no such UL transmissions take place.
So two remaining approaches seem to be:

1) No broadband pilot transmissions in DRX

2) Reduced periodicity of broadband pilots in DRX

In approach 1 (illustrated in figure 1), no broadband pilot transmissions are performed in DRX:
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Figure 1: No broadband pilot transmissions in DRX
In approach 2, some broadband pilot transmissions still take place during DRX (e.g. every 3rd configured broadband pilot transmission):
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Figure 2: Reduced periodicity of broadband pilots in DRX

When comparing approaches 1 and 2, it should be clear that approach 1 is simpler and approach 2 seems to undo some of the UE power reduction benefits of DRX.
Approach 2 could potentially bring benefits w.r.t.:

A) UE power control

· By receiving more frequent broadband pilot transmissions, the eNB might be able to perform a more optimal UL power control when UL transmissions resume.

B) UL scheduling

· The eNB could just have received an UL broadband pilot before the first UL transmission in non-DRX needs to be scheduled.

Although we do acknowledge that there could be some benefits due this more frequent broadband pilot transmissions, we think that the same benefits can be obtained by configuring approach 1 appropriately.

E.g. from a UE power consumption and overall performance point of view, there seems to be little difference between:



Approach b with:

· DRX period 150ms

· “on-duration” of 30ms

· broadband pilot transmission in non-DRX every 10ms, in non-DRX every 50ms

Approach a with:

· DRX period of 50ms

· “on duration” of 10ms

· broadband pilot transmission in non-DRX every 10ms

See figure 3 for comparison:
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Figure 3: Comparing an approach a and b configuration

As a result, it seems that similar configurations can be obtained with the simpler approach a.

=> Proposal 2: Configured broadband pilot opportunities are only used during non-DRX
4. Summary

It is proposed that RAN2 discusses the following 2 proposals:

· Proposal 1: Configured CQI opportunities are only used during non-DRX

· Proposal 2: Configured broadband pilot opportunities are only used during non-DRX
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