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1. [bookmark: OLE_LINK58][bookmark: OLE_LINK57]Introduction
[bookmark: OLE_LINK99][bookmark: OLE_LINK98][bookmark: OLE_LINK72][bookmark: OLE_LINK71]In this contribution, we discuss the remain issues of RACH procedure. The first issue is talking about the possible problem on the unchanged power ramping counter and a draft CR for it. The second issue is related to the RACHConfigDedicated configuration in RRC message size restriction, The third issue is to confirm the working assumption about RACH for handover in RAN1#94bis meeting
1. Power ramping Draft CR for 38.213
2.1 Draft CR for unchanged power ramping counter
In [1], the power ramping counter remains unchanged if the UE conducts beam switching showed as this: 

	If prior to a PRACH retransmission, a UE changes the spatial domain transmission filter, Layer 1 notifies higher layers to suspend the power ramping counter as described in [11, TS 38.321]



However, an exceptional case should be specified to avoid a no-power-ramping trap.
For example, considering a UE with 4 Tx beams which are named beam 1,2,3,4. We assume the first transmission is on beam 1, and next retransmission is on beam 2, and then the beam 3 and 4. After one round, it switches back to beam 1. Following the specification, since these actions could be classified as changes of the spatial domain transmission filter, the power ramping counter would remain unchanged and the transmit power would be kept at the initial power in an endless loop.


Figure 1  Illustration of UE Tx beam sweeping for PRACH retransmission without ever increasing the counter
An exception should be added to the specification. UE beam switching means that the UE switches to a beam that has not been used before at this power ramping counter value. When a UE Tx beam is used a second time on the same power level, the power ramping counter should not be suspended. 
Proposal 1: When a UE Tx beam is used a second time on the same power level, the power ramping counter should not be suspended. A draft CR should be adopted.

-----------Draft CR--------
38.213 Section 7.4
	If prior to a PRACH retransmission, a UE changes the spatial domain transmission filter, except the filter being used a second time on the same power level , Layer 1 notifies higher layers to suspend the power ramping counter as described in [11, TS 38.321].


-----------End of Draft CR--------

1. RACHConfigDedicated in RRC message size restriction
RAN2 has sent 2 LSs [2][3] to RAN1 for RRC message size restriction. At RAN2 #103 meeting in Gothenburg, they agreed:
Agreements
1: 	RAN2 confirm the restriction of RRC message size to 9Kbytes in Rel-15 (as already captured in 38.323)
And RAN2 sent the LS (R2-1813462, R1-1810069) and respectfully asks RAN1 to:
	1. Take the restriction of RRC message size into account in all the future work requiring RRC configuration;
2. Provide typical configurations with realistic parameter values of CSI-MeasConfig, RACH-ConfigDedicated, MeasObjectNR, etc. for RRC message size evaluation;
3. Consider if anything can be done in RAN1 specifications to deal with the over-sizes L1 configuration without change to the parameters. 



Further in RAN2#103bis Chengdu meeting, RAN2 discussed how to restrict the total RRC configuration size and reached the following agreements:
Agreement
1: 	The reference for the RRC buffer size (size of the overall configuration in the UE as if the configuration was represented in a single RRC message) is defined in 38.306 as an absolute size in kbytes
2	Starting point is that RRC buffer size is 45 kbytes (implication of this value to be analysed and the number finalised at RAN2#104)
3	Support of larger than 9kbyte RRC messages can be considered in a future release.
RAN2 sent the LS(R2-1815844) to RAN1 and respectfully asks RAN1 to:
	1. Take the RAN2 agreements on the total RRC configuration size into account ;
2. Provide typical configurations with realistic parameter values of BWP-Uplink and BWP-Downlink for RRC configuration size evaluation (e.g. the number of SRS, the number of PUCCH, etc.);
3. Confirm whether it is correct understanding that FR1 and FR2 configure different number of beams and result in different RRC configuration size; provide guidance on the number of beams configured in FR1 and FR2 (e.g. CSI-RS resources, RA resources associated to candidate beams);
4. Confirm whether it is correct understanding that non-PMI-PortIndication in CSI-ReportConfig doesn’t typically need to be configured due to the default configuration. 



From the last two RAN2 meeting discussion and the agreements, the restriction of RRC message size is up to 9Kbytes in Rel-15. And RAN2 has noticed that there are some over-sized IEs for L1 parameter configuration, e.g. CSI-MeasConfig, RACH-ConfigDedicated and MeasObjectNR. In action 3, RAN2 need guidance on the number of beams configured in FR1 and FR2 (e.g. CSI-RS resources, RA resources associated to candidate beams).
This chapter discusses the configuration on the RA resources associated to candidate beams and try to give a solution to reduce the overhead of the RACH-ConfigDedicated signaling both in FR1 and FR2.
From [4], we have known that the approximate size of RACH-ConfigDedicated will be 7146 bytes in CFRA based on CSI-RS and 103 bytes in CFRA based on SSB. If we configure the 7146 bytes  RACH-ConfigDedicated, this is almost close to the upper bound 9Kbytes of the RRC message size.
The excessive overhead is from the large value of the three parameters of maxRA-CSIRS-Resources, maxRA-OccasionsPerCSIRS and maxRA-SSB-Resource.
	maxRA-CSIRS-Resources 					INTEGER ::= 96
maxRA-OccasionsPerCSIRS					INTEGER ::= 64			-- Maximum number of RA occasions for one CSI-RS
maxRA-Occasions-1						INTEGER ::=	511			-- Maximum number of RA occasions in the system
maxRA-SSB-Resources 					INTEGER ::= 64


Actually in FR1, the maxRA-SSB-Resource is up to 8, and only in FR2, the maxRA-SSB-Resource will use 64.
So we can keep the value of 64 only in FR2 and reduce this to 4 or 8 depending on the actual band used. This will reduce the overhead in CFRA based on SSB to about 14bytes or 20bytes. We can’t directly change the maxRA-SSB-Resource value, because the change on this “Max” parameter will affect the ASN.1, it is a non-backward compatible change. But we can add the description just like that “in this specification, the maximum number of this list is 4 or 8” in the IE field description. This will bring the same outcome for overhead reduction.
Proposal 2: Based on the band used in FR1, reduce the RA-SSB-Resource in RACH-ConfigDedicated to 4 or 8.
For maxRA-CSIRS-Resources, network can configure the RA-CSIRS-Resources based on the actually CSI-RS measurement. It is not reasonable that all the 96 CSI-RS should be configured, as in reality, only a part of the CSI-RS can be measured and affordable. The actually used RA-CSIRS-Resources are decided by the network and can be configured freely base on the gNB implementation. 
For maxRA-OccasionsPerCSIRS value, 8 RACH occasions per CSI-RS is a good assumption for actual RACH occasion resource allocation for one CSI-RS. The density of 8 RACH occasions per CSI-RS may be sparser but it doesn’t affect the performance too much.
For example, if number of actually used RA-CSIRS-Resources is 12 and RACH occasions per CSI-RS is 8, then the overhead in CFRA based on CSI-RS will reduce from 7146 bytes to 144 bytes.
Proposal 3: For RA-CSIRS-Resources and RA-OccasionsPerCSIRS configuration, it is an implementation issue of gNB, the preferable values of the two parameters can be 12 and 8.

1. RACH for handover
In last meeting on RACH format topic, there is a working assumption need to be confirmed in this meeting.
	· (working assumption) L = 8, adopt the following text proposal in section 6.3.3.2 in 38.211:
· For inter frequency handover purposes where the source cell is either in paired or unpaired spectrum and the target cell is in unpaired spectrum and uses L = 8, the UE may assume the absolute value of the time difference between radio frame i in the current cell and radio frame i in the target cell is less than 76800Ts 


From our understanding of RAN2 aspect, it is not mandatory to decode the PBCH of target cell before handover. So time difference between the current cell and target cell should be confined within 2.5ms for inter frequency handover purposes.
Proposal 4: Confirm the above working assumption in case L=8 for inter frequency handover purposes.

1. Conclusions
The following proposals have been made:
Proposal 1: When a UE Tx beam is used a second time on the same power level, the power ramping counter should not be suspended. A draft CR should be adopted.
Proposal 2: Based on the band used in FR1, reduce the RA-SSB-Resource in RACH-ConfigDedicated to 4 or 8.
Proposal 3: For RA-CSIRS-Resources and RA-OccasionsPerCSIRS configuration, it is an implementation issue of gNB, the preferable values of the two parameters can be 12 and 8.
Proposal 4: Confirm the above working assumption in case L=8 for inter frequency handover purposes.
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