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1. Introduction

In RAN1 #60bis, the following was agreed in [1]:

· If common SS for a DCI format without CIF and UE-specific SS for a DCI format with CIF are overlapped and the payload sizes of the DCI formats scrambled by C-RNTI/SPS C-RNTI are the same, only either the DCI format on common SS or the DCI format on UE-specific SS is allowed to be transmitted in the overlapped part of the SSs, so UE can assume that one of the DCI formats will not be transmitted in the overlap region

· It will be discussed further which one is allowed to be transmitted between DCI format on common SS and DCI format on UE-specific SS

In this contribution, we outline our views on the open issue regarding the above rule in the context of the CIF RRC reconfiguration issue raised in [2], [3].
2. Discussion
The above size ambiguity problem is related to DCI 0/1A without the CIF in the common search spaces and a DCI with the CIF in the UE search space when these DCIs’ CRCs are scrambled by C/SPS-RNTI. It is noted that the problematic search space overlap can happen only on CCE aggregation levels 4 and 8 when the DCI w/ the CIF schedules other CC than the PDCCH CC
. Appendix A gives an example of the problematic DCI sizes based on Rel-8/9 DCI types.
To finalize the rule the following options are possible, illustrated in Figure 1:
· Solution 1: the UE assumes that in case of the ambiguity the DCI in the CSS will be transmitted,
· Solution 2: the UE assumes that in case of the ambiguity the DCI in the UESS will be transmitted.
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Figure 1 Illustration of Solution 1 and Solution 2
Table 1 summarizes some properties of Solution 1 and 2.
Table 1 Comparison of Solution 1 and Solution 2
	Property
	Solution 1 (CSS priority)
	Solution 2 (UE SS priority)

	Scheduling of own CC by DCIs w/o CIF in the overlapping SS area
	Possible
	Not Possible

	Scheduling other CCs in the overlapping SS area
	Possible only on CCE aggregations {1, 2}
	Possible on CCE aggregations {1, 2, 4, 8}

	Scheduling own CC with DCIs w/ CIF from overlapping UESS
	Possible
	Possible


Based on Table 1, it can be seen that restricting the CSS (Solution 2) can have the effect that the possibilities to send DCI 0/1A in the CSS without the CIF can be blocked in the UESS/CSS overlapping area especially in lower BWs where the probability of CSS and UESS overlap is non-negligible.
Our views, regarding the problem of CIF reconfiguration and addition/removal, are as follows:
· Reconfiguration of CIF-to-CC index mapping:
· In RAN1 59bis, it was agreed that “the mapping from CI values to CCs for each CC enabling CIF is UE specific” [4]. Therefore, the CIF-to-CC ambiguity problem can be avoided by eNB implementation by not changing the mapping for CCs that are not affected by CC removal/addition to the UE Component Carrier Set.
· Addition/removal of the CIF via a RRC connection reconfiguration:
· No specification changes are required because several eNB implementation solutions exist to deal with the DCI size uncertainty during the RRC procedure delay:

· Use DCI 0/1A in the CSS which is guaranteed to have no CIF,
· Use intra-cell HO,
· Transmit double DCIs with and without the CIF during the uncertainty period (least attractive/likely solution).

Considering the issue of CIF addition/removal, it would be preferred not to limit the possibilities to maintain the communication via DCI 0/1A w/o the CIF in the CSS, which might be restricted by Solution 2. An alternative to this approach would be a package of Solution 2 with the proposal in [3] to specify that DCIs used for own CC scheduling never contain the CIF. However, the problem with the proposal in [3] is that this proposal would incur yet another DCI size ambiguities when a DCI w/o the CIF used for own CC scheduling has the same size as another DCI w/ the CIF used for cross-CC scheduling.
3. Conclusion
In this contribution, we discussed the open issues related to CIF RRC reconfigurations and to the rule resolving DCI type ambiguities due to UESS and CSS overlap. Based on the discussion in this paper, we propose:
· The DCI size ambiguities during CIF addition/removal are handled via implementation based solutions

· In case of DCI type ambiguity due to UESS and CSS overlap, the UE assumes that the DCI in the CSS will be transmitted
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Appendix A – Example of problematic DCIs 
Table 2 Example of of problematic DCIs, FDD, 2 Tx, Payload size w/o CRC
	Case#
	Payload Length
	w/o CIF in CSS
	w/ CIF in UESS
	Tx Mode

	1
	22 bits
	DCI 0/1A@3MHz
	DCI 1@1.4MHz
	Tx Mode 1,2,7

	2
	25 bits
	DCI 0/1A@5MHz
	DCI 0/1A@3MHz
	Any Tx Mode

	3
	25 bits
	DCI 0/1A@5MHz
	DCI 1B@1.4MHz
	Tx Mode 6

	4
	25 bits
	DCI 0/1A@5MHz
	DCI 1D@1.4MHz
	Tx Mode 5

	5
	27 bits
	DCI 0/1A@10MHz
	DCI 0/1A@5MHz
	Any Tx Mode

	6
	27 bits
	DCI 0/1A@10MHz
	DCI 1B@3MHz
	Tx Mode 6

	7
	27 bits
	DCI 0/1A@10MHz
	DCI 1D@3MHz
	Tx Mode 5

	8
	27 bits
	DCI 0/1A@15MHz
	DCI 0/1A@5MHz
	Any Tx Mode

	9
	27 bits
	DCI 0/1A@15MHz
	DCI 1B@3MHz
	Tx Mode 6

	10
	27 bits
	DCI 0/1A@15MHz
	DCI 1D@3MHz
	Tx Mode 5






































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































� Note that the size ambiguity issue is not present for DCIs scrambled by RA/SI/P-RNTI and also it is not present for DCIs w/ the CIF in the UESSs scheduling the PDCCH CC. 


� The availability of the implementation solution via sequential CIF additions/removals is pending RAN2 confirmation that CIF inclusion is CC-specific in addition to being UE-specific.
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