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1. Introduction

In Athens meeting, RAN2 discussed handling of CQI reporting resource during DRX. Based on discussion in [1], two schemes are identified as follows:
Alt.1:
· All or part of CQI reporting resources are released implicitly during DRX. 
· The released resources are allocated to other UE
Alt.2:

· CQI reporting resources are not released during DRX
· eNB can use resource during DRX for other UEs

This document discusses each alternative.
2. Discussion
2.1.   Alt.1 behavior
In Alt.1, all or part of CQI reporting resource is implicitly released by UE, when UE start DRX by implicit trigger. The released resources could be used for other UEs by explicit signaling. The concept is described in Figure 1. Main behaviors are as follows:
· All or parts of CQI reporting resource is released

· In case all of CQI reporting resource is released, the resource can be allocated to UE in non-DRX

· In case parts of CQI reporting resource are released (e.g. CQI reporting resource during on-duration is maintained, and CQI reporting resource during off-duration is released), the resource only can be allocated to UE in DRX. Then, explicit signaling is required for those UEs to enter DRX. The restriction is discussed in [3] in detail
· Explicit signaling is used to allocate new CQI reporting resource, when UE resume non-DRX
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Figure 1: CQI reporting resource allocation among UEs in Alt.1
2.2.   Alt.2 behavior
In Alt.2, CQI reporting resource is kept in UE, even if UE starts DRX. However, in order to utilize CQI reporting resource, eNB could allocate resource unused by UE to other UEs. The concept is illustrated in Figure 2. Main behaviors are as follows:

· CQI reporting resource unused by UE are allocated to other UEs
· In case all of CQI reporting resource is unused, the resource can be allocated to UE in non-DRX

· In case parts of CQI reporting resource are used (e.g. CQI reporting resource during on-duration is used), unused CQI reporting resource only can be allocated to UE in DRX. Then, explicit signaling is required for those UEs to enter DRX.

· Following two cases exist, when UE resume non-DRX
Case A: unused CQI reporting resource is used by other UEs.
1. Explicit signaling is used to release CQI reporting resource and allocate new CQI reporting resource, when UE resume non-DRX, or

2. CQI reporting resource allocated to other UEs are released

Case B: unused CQI reporting resource is not used by other UEs
· No additional signaling and behaviour are required
In Case A, two possible behaviours are identified. However, we think that CaseA-2 is not beneficial, since this requires signaling to UEs in DRX, which reduces the DRX gain. Therefore, solution to use signaling to non-DRX UE (i.e. CaseA-1) should be reasonable solution within Alt.2.
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Figure 2: CQI reporting resource allocation among UEs in Alt.2
2.3.   Comparison between Alt.1 and Alt.2
This section discusses pros and cons of Alt.1 and Alt.2. Both of alternatives can support CQI reporting resource utilization as discussed in section 2.1and 2.2. Therefore, main difference is management and signaling aspect.
Main benefit to use Alt.1 is simple resource management, since eNB only manage used CQI resource. When UE receive PDCCH for DL or UL, UE resumes non-DRX. If CQI reporting resource release and allocation are delayed, it could happen same CQI reporting are used by two UEs in Alt.2. Alt.1 won’t have this problem. However, this issue could be solved in Alt.2, if CQI reporting resource can be released at timing of PDCCH reception to resume non-DRX by using e.g. MAC Control PDU. The feasibility should be clarified.
Main benefit to use Alt.2 would be that no signaling is required at non-DRX resuming, if unused CQI reporting resource is not used for other UEs (i.e. case B in section 2.2). However, as discussed in [2], PUCCH resource would be expensive resource. Therefore, whether this case happens fairly or not should be clarified. If unused CQI reporting resource is used for other UEs  (i.e. case A in section 2.2)., signaling to release original CQI reporting resource and to allocate new CQI reporting resource is required for the UEs. Therefore, there is no difference between two alternatives.
3. Conclusion
This document discusses two alternatives on how CQI reporting resource should be managed during DRX. As discussed in section2.3, there is no significant difference between two alternatives. In order to decide this, following two topics should be discussed in RAN2.
- Whether CQI reporting resource can be released at timing of PDCCH reception

- Whether not to have signalling at non-DRX resuming is used fairly often or not.
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