
3GPP TSG RAN WG1 Meeting#90		R1- 1712849
Prague, Czech Republic, 21th – 25th August 2017

Source:	vivo
[bookmark: Title]Title:	Group common PDCCH structure
[bookmark: Source]Agenda Item:	6.1.3.1.4.1
[bookmark: DocumentFor]Document for:	Discussion and Decision
1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction & Background
The SFI is agreed to be transmitted in the GC-PDCCH after several meetings (see Annex 1). Several discussions with regards to GC-PDCCH structure. The main issue is that whether GC-PDCCH shall adopt a NR-PDCCH structure or design a new channel. This contribution discusses the GC-PDCCH structure and provides the proposals.
2. Discussions
Time-frequency resources for GC-PDCCH
Reusing the CORESET design for GC-PDCCH resource mapping is benifit when GC-PDCCH and NR-PDCCH CORESET is in one symbol.  For example, for AL=8, at least 48PRB shall be used for a CORESET configuration (i.e., 10MHz). This is quite large resource occupation considering NR shall at least support 5MHz. Therefore, sharing the same CORESET or different CORESET with the same time-frequency between GC-PDCCH and NR-PDCCH for CSS shall be considered. Naturally, we recommended GC-PDCCH are configured as one candidate monitoring PDCCH for a configured CORESET. 
The GC-PDCCH CORESET shall be at the first few symbol(s) in a slot. This is benificial for UE blind decoding. 
GC-PDCCH CORESET configuration 
Since the GC-PDCCH is common to a group of UEs.  Therefore it is prefered to adopt a interleaved CCE-to-REG mapping for GC-PDCCH, which maximize the frequency diversity for all UEs in the group.
The RNTI for the GC-PDCCH in that CORESET can be configured by network or fixed written the specification.
For the search space of GC-PDCCH, it is recomended that GC-PDCCH consists of integer number of CCEs, e.g., 1,2,4,8. Whether AL large than 8 for GC-PDCCH can be FFS by considering the GC-PDCCH link-budget calculaltion.
The QCL assumption for CORESET contains GC-PDCCH shall be indicated to the UE. UE monitoring of multiple CORESETs containing GC-PDCCH shall be supported in order to provided better performance. 
Channel coding 
Whether CRC is needed or not and which channel coding scheme for GC-PDCCH shall take the SFI content length into consideration in the following section.
3. SFI field length
3.1. One slot SFI
The SFI field length is related to the GC-PDCCH structure. if the size is similar to DCI payload size, then NR-PDCCH structure is naturally appropoiate structure for GC-PDCCH.
Currently, only ‘DL’, ‘UL’ and ‘Unknown’ is agreed as ‘Slot format related information’. Ideally, each symbol can be indicated as ‘DL’, ‘UL’ or ‘Unknown’. However, by considering different constrains, the SFI field length can be short than the number of symbols.
· Alt 1 (Bitmap): Each symbol is indicated as ‘DL’, ‘UL’ or ‘Unknown’
· Alt 2 (One switching point) : At most one DL/UL switching points. And if there is a DL transmission in one slot, the DL transmission starts from the first symbol. And followed by the GP and UL transmission(if any). (see Figure 1)
· Alt 2- modified: no GP is needed when UL-only and DL-only.
· Alt 3 (One switching point with UL-DL gap) : Based on Alt2, and plus a gap from uplink to downlink transmission at the end of the slot (see Figure 2).
· Alt 4 (simplified indication) : signal a few type of slot structure, e.g., DL centric slot, UL centric slot, DL only slot, UL only slot (FDD case) and Almost blank slot [3]
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[bookmark: _Ref490061763]Figure 1 one switching point SFI indication
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[bookmark: _Ref490061771]Figure 2 one switching point SFI indication with UL-DL gap
Based on the aforementioned alternatives, it can be calculated the total bits used for one slot SFI indication is as follows, (see Annex for details)
Table 1 – summary of minimum total bits used for one slot SFI for different alternatives
	
	
	

	Alt 1 (Bitmap)
	23
	12

	Alt 2 (One switching point)
	7
	6

	Alt 2- modified
	7
	5

	Alt 3 (One switching point with UL-DL gap)
	10
	7

	Alt 4 (simplified indication)
	3
	3



3.2. Multiple slots
It is expected that SFI indication may include single or multiple slots information [4].  Multi-slot indication has some benefits compared to slot-by-slot indication, e .g., signaling overhead reduction, UE blind decoding reduction and etc.
If the SFI payload is 10 bits, then some simply channel coding scheme, e.g., RM code without CRC can be adopted with enough BER performance. However, this may limits the maximum number of indicated slot structure within a SFI. For example, for Alt 2, only 1 slot can be indicated within one SFI, and for Alt 4, only 3 slots can be indicated within one SFI.
Therefore, it is recommended to have larger payload size which can accommodate more slots. With such larger pay load size, it is recommended that CRC attachment shall be considered for the protection of data integrity.
It is suggested that the UE behavior for one slot SFI and multiple-slot SFI keeps the same. Although when SFI contains one slot indication, the payload size is not large, it is also recommended to adopt CRC attachment and the same channel coding scheme as multiple slot SFI.
4. Conclusion
In this contribution, the GC-PDCCH contains SFI only are discussed. Based on the discussion, we have the following proposals:
Proposal 1: GC-PDCCH are configured as one candidate monitoring PDCCH for a configured CORESET 
Proposal 2: GC-PDCCH only supports interleaved CCE-to-REG mapping.
Proposal 3: The RNTI for the GC-PDCCH in that CORESET can be configured by network or fixed written the specification
[bookmark: _GoBack]Proposal 4: GC-PDCCH consists of integer number of CCEs. AL large than 8 for GC-PDCCH can be FFS
Proposal 5: UE monitoring of multiple CORESETs containing GC-PDCCH shall be supported
Proposal 6: CRC attachment for GC-PDCCH contains SFI only shall be considered for the protection of data integrity.
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Annex 1 Used bits for SFI
Alt 1: Bitmap
Each symbol is indicated as ‘DL’, ‘UL’ or ‘Unknown’, therefore the total bits used for one slot SFI indication is , where N is the total number of symbols in a slots. Typical values are as follows in Table 1.
[bookmark: _Ref490057117]Table 1 - Total bits used for one slot SFI (bitmap indication)
	Number of symbols per slot
	Total bits for one slot SFI 

	
	23

	
	12


 
Alt 2: One switching point
Typically, within one slot, there exists at most one DL/UL switching points. And if there is a DL transmission in one slot, the DL transmission starts from the first symbol. And followed by the GP and UL transmission(if any). This is illustrated in Figure 1.
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[bookmark: _Ref490057743]Figure 1 one switching point SFI indication
For simplicity, assuming  and  and  and . Then it can be calculated that the total bits used for one slot SFI indication is 
					(1)
And Typical values are as follows in Table 2.
Furthermore, considering the GP is always needed when  and , some of the entries are not used. Then equation (1) is modified as (2)
				(2)
[bookmark: _Ref490058185]Table 2 - Total bits used for one slot SFI (One switching point)
	Number of symbols per slot
	one switching point

	Modified one switching point


	
	7
	7

	
	6
	5



Alt 3: One switching point with UL-DL gap 
In order to accormodate some transition from uplink-to-downlink, as well as self-contain operations, it is still worthwhile to considering a gap from uplink to downlink transmission. 
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Figure 2 one switching point SFI indication with UL-DL gap
For simplicity, assuming  and  and  and  and . Then it can be calculated that the total bits used for one slot SFI indication is (3). And Typical values are as follows in Table 3.

					(3)
[bookmark: _Ref490060949]Table 3 - Total bits used for one slot SFI (One switching point with UL-DL gap)
	Number of symbols per slot
	one switching point


	
	10

	
	7



Alt 4: simplified indication
In order to save signalling overhead, one possibility to simplify the SFI incation is to signal a few type of slot structure, e.g., DL centric slot, UL centric slot, DL only slot, UL only slot (FDD case) and Almost blank slot [3].
Therefore the total bits for one slot SFI is almost 3-bit.
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