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Introduction
In this contribution, we analyze some remaining issues on resource allocation, such as: 
Paging/OSI PDSCH time domain resource allocation;

UE blind decoding and PDSCH decoding limitations.

The corresponding draft CRs are given in the same file folder. 
 Discussion on CR#01 for paging/OSI PDSCH time domain resource allocation
During RAN1 #94 meeting, the issue of paging/OSI PDSCH time domain resource allocation had been discussed, and the following agreements were achieved [1]. 

	Agreements: #94
For OSI and paging:

· if PDSCH-ConfigCommon has provided a table

Use this table

· else

the same table (A, B, or C) as used by SIB1


The above agreement is reasonable in case of SearchSpaceZero(i.e. same search space with RMSI) is configured for paging/OSI PDCCH transmission. For multiplexing pattern 2 or 3, paging/OSI transmission will be FDMed with the corresponding SSB. Then, the time domain resource allocation of paging/OSI PDSCH shall be limited by its associated SSB. As shown in Figure 1, time domain resource allocation patterns in multiplexing pattern 2 with SCSs combination of {240kHz, 120kHz} are taken as an example. The recommended row indexes used by each PDCCH are shown in the Figure, e.g., SSB0 corresponds to row index 2. Note, the row index is quoted from the time domain allocation defined in Table 5.1.2.1.1-4 in [2]. Thus, a unified sweeping order can be achieved for both SSB and associated paging/OSI PDSCH transmission. 
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Figure 1: Time domain resource allocation patterns in multiplexing pattern 2 with SCSs combination of {240kHz, 120kHz}

Then, in case of search space other than SearchSpaceZero is configured for paging/OSI PDCCH transmission, there will be no such limitation as shown in Figure 1. It is not suitable for using default PDSCH table B or C for multiplexing pattern 2 or 3 due to unreasonable restrictions for scheduling flexibility. 

For paging/OSI PDSCH time domain resource allocation, there will be two different cases: 

For pagingSearchSpace or SearchSpaceOtherSystemInformation, if SearchSpaceZero is configured, default PDSCH table A, B, or C should be used for different multiplexing patterns respectively;

For pagingSearchSpace or SearchSpaceOtherSystemInformation, if search space other than SearchSpaceZero is configured, default PDSCH table A should be used. 

Therefore, we propose that,

Proposal 1: For pagingSearchSpace or SearchSpaceOtherSystemInformation, 
if SearchSpaceZero is configured, default PDSCH table A, B, or C should be used for different multiplexing patterns respectively;

if search space other than SearchSpaceZero is configured, default PDSCH table A should be used. 

 Discussion on CR#02 for UE blind decoding in a certain PDSCH resource allocation region
In NR, the UE can be configured with multiple search space sets on the active DL BWP on each activated serving cell, with multiple search spaces being associated with one or more CORESET(s). Different DCI formats may require different monitoring periodicities or monitoring occasions, e.g. to support different services. The UE may need to be configured to monitor the PDCCH in different search space sets. 

In the RAN1#91 meeting, PDCCH monitoring Case 1-1/1-2/2 were defined as follows. 
	Agreements:

For information, the following cases are clarified:

Case 1: PDCCH monitoring periodicity of 14 or more symbols

Case 1-1: PDCCH monitoring on up to three OFDM symbols at the beginning of a slot

Case 1-2: PDCCH monitoring on any span of up to 3 consecutive OFDM symbols of a slot

For a given UE, all search space configurations are within the same span of 3 consecutive OFDM symbols in the slot

Case 2: PDCCH monitoring periodicity of less than 14 symbols
Note: this includes the PDCCH monitoring of up to three OFDM symbols at the beginning of a slot



At least for Case 1-2/2, it could be possible for a PDCCH monitoring occasion overlapping with PDSCH, which is previously scheduled. When the UE has detected DL scheduling DCI, it should then decode this data of the PDSCH based on the contents of the resource allocation field and the time-domain resource allocation in the DCI. The time domain resources may consist of multiple symbols in one or more slots. During the PDSCH decoding, the UE should still monitor the PDCCH in other search spaces monitoring occasion, under current specification. This can happen with number of SLIVs and SS monitoring periodicity/bitmap. Without any restriction, UE has to decode data in the PDSCH and blind detection of PDCCH(s) at the same time. 
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Figure 2 - Decode data in the PDSCH and blind detection of PDCCH(s) at the same time
This processing results in high complexity for the UE and RAN1 needs to find solutions to relax these requirements. For gNB side, a predefined rule will help scheduler correctly schedule the PDSCH in various scheduling combinations.

Considering power saving and the limitation of the hardware processing capability at the UE side of UEs, a possible option is to limit the UE functionality. There is one possible rule to be captured in the specifications:
Proposal 2: If UE had detected a PDCCH in a search space and starts to decode data in the associated PDSCH, the UE shall not decode PDCCH candidates of another search space monitoring occasions in the REs allocated for the PDSCH transmission.

In rate matching pattern, the above overlapping resource can be defined within the patterns. However, the limited rate-matching cannot cover all resources. Also considering the mandated rate matching pattern is semi-static and configurable to UE, it cannot totally avoid the above PDSCH overlap to next PDCCH monitoring occasions. 

Note that, up to 2 unicast PDSCHs per slot in FDM is not supported according to current UE feature. 

Conclusion

According to the analysis above, we have the following proposals:

Proposal 1: For pagingSearchSpace or SearchSpaceOtherSystemInformation, 
if SearchSpaceZero is configured, default PDSCH table A, B, or C should be used for different multiplexing patterns respectively;

if search space other than SearchSpaceZero is configured, default PDSCH table A should be used. 

Proposal 2: If UE had detected a PDCCH in a search space and starts to decode data in the associated PDSCH, the UE shall not decode PDCCH candidates of another search space monitoring occasions in the REs allocated for the PDSCH transmission.
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