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Introduction
In RAN1 NR AH1801 [1], there was offline discussion about PDCCH order-based contention-free random access. In this contribution, we share our views for remaining issues on random access procedure in NR.
Discussions
[bookmark: OLE_LINK1]SS/PBCH block (CSI-RS) for contention-free random access
For contention-free random access (CFRA), how to select SS/PBCH block (or CSI-RS) to identify the preamble index/RACH occasion for Msg.1 is still remaining issue. There are 3 approaches as following:
Approach 1: SS/PBCH block is same with Msg.0
- Indication of SS/PBCH block index is not needed
Approach 2: SS/PBCH block is indicated by Msg.0
- Indication of SS/PBCH block index is needed
Approach 3: SS/PBCH block is reselected by UE from a set of multiple candidates
- Indication of multiple preamble indices for multiple SS/PBCH blocks is needed

Approach 1 is for the case that UE is not required to re-establish DL synchronization. In this approach, same procedure with LTE can be reused and RACH occasion (and candidates of preamble) for Msg.1 can be selected based on the SS/PBCH block associated with Msg.0.
Approach 2 is for the case that gNB requires to re-establish DL synchronization with a different SS/PBCH block. In this case, an additional bits to indicate the index is needed.
Approach 3 is for the case that UE is required to re-establish DL synchronization. In this approach, gNB has to configure multiple preamble indices for multiple SS/PBCH blocks (CSI-RSs) to know the SS/PBCH block (CSI-RS) selected by the UE.
Each approaches can be considered for following use cases of CFRA.
	Case 1: Handover
	RRC signalling
	Approach 3

	Case 2: UL synchronization re-establishment
	PDCCH order
	Approach 1

	Case 3: TA adjustment
	
	Approach 1

	Case 4: Positioning
	
	Approach 2

	Case 5: gNB-initiated DL synchronization re-establishment 
	
	Approach 3



Case 1 should apply approach 3 since target gNB doesn’t know the available DL Tx beam for the UE. In this case, there is no critical issue to indicate multiple preamble indices since RRC signalling is used for the indication. If reduction of RRC overhead is required, some common offset indication for multiple SS/PBCH blocks can be applied.
Case 2 is mainly used in case of DL data arrival. For case 2 and 3, approach 1 may work enough since the successful reception of PDCCH order at the UE side means that current DL Tx beam is still available. If preferable DL Tx beam may vary, approach 3 also can be considered.
In case 4, gNB may require UE to preform preamble transmission based on the different SS/PBCH block (e.g. from other TRP) for positioning purpose. Since UE need to synchronize based on the SS/PBCH block, approach 2 (i.e. SS/PBCH block index indication) should be applied.
Case 5 is for the case DL quality is not guaranteed enough (e.g. failure of CSI report reception). In such case, the re-selection of SS/PBCH block (i.e. approach 3) should be considered. However, to apply approach 3 for PDCCH order-based CFRA, some schemes to indicate a set of preamble indices for multiple SS/PBCH blocks (CSI-RSs) may be required since it impacts overhead of DCI format for PDCCH order. There are several approaches and it should be further studied if approach 3 is needed.
1. Common offset for multiple preambles is indicated by PDCCH order
2. The dedicated preambles for beam failure recovery request configured by RRC is reused
3. Multiple PDCCH orders are sent for multiple SS/PBCH blocks (CSI-RSs)
Proposal:
· The following schemes on SS/PBCH block (CSI-RS) reselection during PDCCH order-based CFRA are considered
· SS/PBCH block (CSI-RS) for Msg.1 is indicated by PDCCH order
· The index of SS/PBCH block (CSI-RS) is included in PDCCH order
· SS/PBCH block (CSI-RS) for Msg.1 is reselected by UE from a set of multiple candidates
· FFS: how to indicate a set of preamble indices for multiple SS/PBCH blocks (CSI-RSs) by PDCCH order

Conclusion
In this contribution, we have the following observations and proposals:
Proposal:
· The following schemes on SS/PBCH block (CSI-RS) reselection during PDCCH order-based CFRA are considered
· [bookmark: _GoBack]SS/PBCH block (CSI-RS) for Msg.1 is indicated by PDCCH order
· The index of SS/PBCH block (CSI-RS) is included in PDCCH order
· SS/PBCH block (CSI-RS) for Msg.1 is reselected by UE from a set of multiple candidates
· FFS: how to indicate a set of preamble indices for multiple SS/PBCH blocks (CSI-RSs) by PDCCH order
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