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1. Introduction

The current specification [1] allows the network to schedule common control channels (BCCH, RACH responses, Paging messages) with either DCI Format 1A or 1C. During RAN1 #53bis, some details of Format 1C were agreed in [2]; however, the exact description of DCI Format 1A usage for scheduling of common control channels is not yet captured in the specifications.
In this contribution, we discuss some aspects of scheduling the BCCH, RACH responses and Paging messages with PDCCH Format 1A and we provide proposals on the corresponding open issues.
2. Discussion
DCI Format 1A can be an attractive alternative to DCI Format 1C for the purpose of common control channel scheduling due to the following advantages:

· No restrictions to the scheduled DVRB/LVRB allocations allowing better coexistence/less blocking of dynamic PDSCH allocations

· No need for sizing bits in SIB1
· Less padding due to finer granularity of TBS signaling 

On the other hand the disadvantage of using Format 1A for common control channels compared to Format 1C is smaller PDCCH coverage due to a slightly higher number of information bits in DCI 1A. When it comes to the corresponding PDSCH coverage; in principle, it would be possible to directly reuse Format 1A’s MCS signaling and TBS determination to enable low coding rates for the BCCH. On the contrary, low coding rates for the RACH/PCH have to be enabled in one transmission, which requires some modifications of Format 1A’s MCS signaling and TBS determination. This modification, discussed below, seems to be the main specification update required for sufficient support of common control channel scheduling by PDCCH Format 1A.
Modulation and coding
The current agreement is that the BCCH over the PDSCH can be retransmitted and soft combined within a specific time window. However, the RACH/PCH over the PDSCH does not support soft combining and should be received with a high probability from one transmission. It is proposed that the modulation of the PDSCH carrying common control channels scheduled by PDCCH Format 1A is fixed to QPSK in a similar way as agreed for Format 1C. Due to soft combining of the BCCH, it would be possible to achieve very low coding rates without any restriction on the TBS table. On the other hand however RACH responses and Paging messages require low coding rates with one transmission. Therefore, we propose to use the same principle as for Format 1C i.e.:
· Select one column from the TBS table that covers the maximum TBS foreseen by RAN2 for the BCCH/PCH/RACH [3] (e.g. the 2 PRB column
)
· Achieve various coding rates by varying the number of allocated PRBs

Because the maximum TBS of ETWS messages can be substantially larger than the maximum TBS of BCCH/RACH/PCH (e.g. ~ 10000 bits compared to ~ 1000 bits [3]) depending on the RAN2 conclusion we propose:

· If segmentation of ETWS is agreed in RAN2: no further modifications of the above MCS signaling and TBS determination

· If the RAN2 decision is not to segment ETWS messages: one unused bit (e.g. Format 0/1A flag) can be used to select one alternative column of the TBS table supporting a substantially larger maximum TBS
Resource allocation

For scheduling of the BCCH SIs, RACH responses and Paging messages with PDCCH Format 1A, we propose that the DCI resource block assignment field, the L/DVRB assignment flag and resource allocation type 2 are used without any modifications.
Redundancy Version
This DCI field is required for BCCH and should be used in the usual way, while for RACH responses and Paging messages the RV bits are not used and can be set to e.g. 0.
Other DCI fields: (HARQ process #, NDI, TPC command for PUCCH)

The above remaining fields do not have any usage in case PDCCH Format 1A is used for scheduling of common control channels and it is proposed to set them e.g. to 0.
3. Conclusion

In this contribution, we outlined our views on the final specification details of using DCI Format 1A for scheduling of the BCCH, RACH responses and Paging messages. On the basis of the discussion, we propose that:

· All 5 MCS bits are used, the modulation is fixed to QPSK and one column of the TBS table is used to determine the transport block size
· In case substantially larger TBSes should be supported for ETWS, a spare bit can select one of two columns from the TBS table

· The resource block assignment field, the L/DVRB assignment flag and resource allocation type 2 are used without modifications

· Unused DCI fields (Format 0/1A flag, HARQ process #, NDI, TPC command for PUCCH) are set to a specified value
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� This should be revisited depending on RAN2 decisions.





